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EDITORIAL

RESOLVE THE MULLAPERIYAR ISSUE

Mullaperiyar Dam, situated in Kerala, was built in 1895, by the
British rulers of the then Madras Presidency on the basis of an
agreement, called Periyar Lease Deed of 1886, with the princely
State of Travancore. This Agreement diverted the West-flowing Periyar
river across the Ghats to the East, through a tunnel that opened into
a tributary of the Vaigai river in the then Madurai district. Today it
irrigates and supplies drinking water to five districts of Southern Tamil
Nadu.

Though the Dam is located in Kerala, it is controlled and managed
and operated by Tamil Nadu under the lease agreement, which was
renewed in 1970 by Kerala and Tamil Nadu. It is a fact that, over 70
lakh people in five districts of South Tamil Nadu today depend on
the waters of Mullaperiyar reservoir. Also since 1970, Tamil Nadu
has been using the water to generate 140 megawatt of electricity.

Mullaperiyar Dam has been a matter of controversy since 1979, with
the detection of leaks in the Dam. As a result, the water level of the
reservoir was brought down to 136 ft. (The full reservoir level is 152
ft.). On the basis of the report made by the Central Water Commission
(CWC), the Tamil Nadu Government with the concurrence of the
Kerala Government, suggested certain strengthening measures from
1980 to 1994. In 1998, the Tamil Nadu claimed it had carried out all
the important strengthening measures suggested by the Central Water
Commission and demanded that the water level should be raised to
142 ft. At the same time frequent earthquakes in the region resulted
genuine fear and concern among the people of Kerala. But the
Government of Kerala failed to convey the concern of the people to
Tamil Nadu and the Union Government at the proper time. Later,
the emotional outbursts did not help the State. Meanwhile in 1999,
the Mullaperiyar dispute reached the Supreme Court. On February
27, 2006, the Supreme Court ruled on the basis of the report made



by Joint Technical Committee, that the water level would be raised
to 142 ft. The Supreme Court asked the two States to sort out the
matter through negotiations or with the help of the Central
Government. Unfortunately the Central Govt. never took an initiative
to solve the problem which caused much damage to the relation
between two States.

Media hype and politicisation of the Mullaperiyar issue first started
in Kerala was followed by the Tamil Nadu. The political leadership in
both States used the issue to generate emotions and political mileage,
which damaged the confidence of the people. Though Kerala was
committed to provide water to Tamil Nadu, the Tamil Nadu leadership
was not willing to accept the demand for a new dam in Mullaperiyar.
Lack of confidence was due to political considerations and not on
the interest of the people of Tamil Nadu. Meanwhile shops of the
Malayalees in Tamil Nadu were attacked and even the inter-State
trade was affected. Anti-national forces ignited violence. The partisan
approach of the Union Home minister P Chidambaram further
worsened the situation. The national leadership of the ruling Congress
party is still keeping silence. This kind of politics on Mullaperiyar
issue should not be encouraged. It will damage the spirit of unity and
integrity of the nation.

Considering the urgency of the issue the Central Government should
take initiative to resolve the crisis without further delay. The concern
of the people of the both States, whether on water or on safety must
be properly addressed. However the present conflict and mistrust
between the people of the two States should be averted. At any cost,
the issue should not be allowed to deteriorate.

Dr. K. Jayaprasad
Editor
kjayaprasad60@gmail.com
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IS POSTERITY SAFE IN CYBERSPACE?
A FEEDBACK FROM THE INDIAN SOCIETY

Raju Narayana Swami IAS

Abstract

Information and Communication technology has become a fundamental constituent in our
life today. It has opened the gateway to increased efficiency, faster communication capabilities,
and immeasurable expediency. But along with its benefits, ICT infrastructure has exposed us
to a surfacing gamut of cyber threats. Cyber crime is essentially a transnational crime with a
‘modus that exploits inter-state differences in the capacity to respond to such crime, and
appears in the same company as such powerful global concerns like civil war, genocide and
poverty (United Nations, 2004). A defining characteristic of this new ICT is the potential
they permit for the making of virtual spaces within which children, young people and adults
can interact. Considering the ever widening ambit of the subject with its repercussions on
the birthright of mankind (privacy), the researcher attempts to comprehend the magnitude
of the victimization dimension in cyber crimes.

Introduction

Child pornography is a menace and the way it is growing using information
technology and communication tools, one may even come to a conclusion that
no child is safe. The onus is on the civil society to help the state to curb this
menace from taking monstrous proportions. To quote Prof. Poulo Panero “no
violence against children is justifiable and all violence against children is
preventable.” Every child has the right to protection from all forms of exploitation.

ICT Development

ICT is one of the important driving forces for modern civilization. It is a
powerful implement which provides massive potential to increase the talent of
manpower. It helps to move along the learning curve and encourages research
and improvements to get the best out of the manpower in a country. The fast
growth and propagation of ICTs has accelerated the trade, industry and social
change world-wide and continues to do so at a swift pace. Thus ICTs play a
central responsibility in the socio-economic progress and changes the pattern of
people’s lives. But the potential to utilize the benefits of ICTs largely depends on
the access and proper acceptance of these technologies. In fact, the position of
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IS POSTERITY SAFE IN CYPERSPACE? Raju Narayana Swami

ICT acceptance of an economy is a gauge of its potentiality to take advantage of
the economic opportunities given by the new technologies.

The share of the developing countries in fixed-broadband is increasing
rapidly. Fixed-broadband subscriptions have more than double users over the
past many years. Social networking and user-created content are now among
the main online activities, which young people especially (who constitute the
majority of the population in developing countries) are actively engaging—yet
another manifestation of the continuous transformation towards information and
digital societies where eventually, most of social and working life will have a
strong online component.

The recognition that ICT can help in development enables countries to move
towards information or knowledge based societies. Thus it can be central to
conceptual development framework. The ICT development process, and a
country’s transformation to becoming an information society, can be depicted
using a three-stage model. The first stage is ICT readiness reflecting the level of
networked infrastructure and access to ICTs. The second stage is ICT intensity,
reflecting the level of use of ICTs in the society. The third stage is ICT impact. It
reflects the result/outcome of efficient and effective ICT use(Measuring the
information society, 2011). For details see figure 1.

Figure 1
ICT development process

ICT
Readiness

ICT
Development

ICT

Index Capability
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Source: ‘Measuring the Information Society’ (2011), International
Telecommunication Union, Geneva, www.itu.int

Internet going beyond GDP

ICTs are a potentially powerful tool for extending educational opportunities,
both formal and non-formal, to previously underserved constituencies-scattered
and rural populations, groups traditionally excluded from education and the elderly
as well as all others who for reason of cost or because of time constraints are
unable to enrol on campus (Victoria L. Tinio). One of the most commonly cited
reasons for using ICTs in the classroom has been to better prepare the current
generation of students for a workplace where ICTs, particularly computers, the
internet and related technologies, are becoming more and more ubiquitous(ibid.).
The internet’s positive impact is reflected in many aspects of the economy,
including GDP, growth, employment, standard of living and global productivity.
The internet has changed our lives, giving us access to a large set of free services
from e-mail and browsing to information services and search, or collaborative
services such as wikis blogs and social networks. This access has given users
substantial surplus value beyond the impact of the internet on GDP(Mattbieu,
Pelissie du Rausas & others). The number of internet users worldwide is expected
to touch 2.2 billion by 2013 and India is projected to have the third largest
online population during the same time. India will be third largest internet user
base by 2013- with China and the US taking the first two spots respectively(The
Times of India, 2009). The internet usage and population statistics of India for
the period 1998-2010 is as follows:

Table 1
Internet usage and population statistics: India

Year Users Population % to population  Usuage source
1998 1,400,000 1,094,870,677 0.1 % ITU

1999 2,800,000 1,094,870,677 0.3 % ITU

2000 5,500,000 1,094,870,677 0.5 % ITU

2001 7,000,000  1,094,870,677 0.7 % ITU

2002 16,500,000  1,094,870,677 1.6 % ITU

2003 22,500,000 1,094,870,677 21% ITU

& PRAGATI Quarterly Research Journal October-December 2011 7
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2004 39,200,000  1,094,870,677 3.6% C.I. Almanac
2005 50,600,000  1,112,225,812 4.5% C.I. Almanac
2006 40,000,000  1,112,225,812 3.6 % IAMAI
2007 42,000,000  1,129,667,528 3.7% IWS
2009 81,000,000  1,156,897,766 7.0 % ITU
2010 100,000,000 1,173,108,018 8.5 % IWS

Source: Internet World stats, www.internetworldstats.com, Accessed on
September 2011.

ICT and online risk
Within the digital economy, online social and financial transactions have

become relatively routine. The connection between these factors is as follows:

Figure 2
Management of risk
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Source: ‘Online risk and safety in the digital economy’ (2009), Third annual
report, Ministry for Broadband Communications and the Digital Economy on
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IS POSTERITY SAFE IN CYPERSPACE? Raju Narayana Swami

developments in internet filtering and other measures for promoting online safety,
Australian Communications and Media Authority, December, www.acma.gov.an,
Accessed on 15" September 2011.

There is a wide range of offences that can be committed through
communication technology. Cyber criminals can operate from anywhere in the
world, targeting large numbers of people or business organizations. Unlike real
world crime, cyber crime is not physically grounded. It increasingly tends not to
occur in a single sovereign territory. The perpetrator of cyber crime may be
physically be in country A while the victim is in country B or his victims are in
countries B,C, D and so on. The result of this is that cyber crime is not committed
in the territory of a single sovereign state. Instead, pieces of cyber crime occur
in territory framed by several different sovereigns. All this enables aspiring
criminals to enter the cyber world, as the law enforcement wing finds it difficult
to operate in the online world.

Cyber crime ranges across a

I
wide spectrum of activities and There is a wide range of offences
behaviours: at one end are crimes that can be committed through
that involve fundamental breaches  communication technology. Cyber
of personal or corporate privacy, criminals can operate from
such as assaults on the integrity of anywhere in the World’ targeting
information held in digital large numbers of people or business
depositories, identity theft and the organizations. Unlike real world
use of lllegally obtained digital Crime’ cyber crime is not phy5|cal|y
information to blackmail a firm or grounded.
individual. Midway along the —

spectrum are transaction-based

crimes such as fraud trafficking, child pornography, digital piracy, money
laundering and counterfeiting. These are specific crimes with specific victims,
but the offender hides in the relative anonymity provided by the internet. The
third category includes spamming, hacking, and denial of service attacks against
specific sites to acts of cyber-terrorism by non-state actors— that is, the use of the
Internet to affect a nation’s economic and technological infrastructure and cause
public disorder or disturbances and even death(Broadhurst& Chantler, 2006)
and (Roderic Broadhurst & Kim-Kwang Raymond Choo, 2009) .

Children, the victims of cyber crime
Cyber Pornography refers to stimulating sexual or other erotic activities over the

internet. Pornography on the internet is available in different formats. These

@ PRAGATI Quarterly Research Journal October-December 2011 9
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range from pictures and short animated movies, to sound files and stories. The
internet also makes it possible to discuss sex, see live sex acts, and arrange sexual
activities from computer screens. Rashin Hussain (2011) study finds that the most
disgusting and serious crime on the cyberspace is child pornography. Individuals
and webmasters with their sick mind continue to propagate the filth over the
cyberspace by exploiting underage users. This is considered as one of the most
lucrative businesses over the web. Cheaper and easily accessible digital
technology can produce and disseminate images of child abuse to hundreds of
thousands of individuals with a click of a mouse. The sender and the recipient of
these images can be anonymous; as a result child pornography is easily available
over cyberspace.
Although the Indian Constitution guarantees the fundamental right of freedom
of speech and expression, it has been held that a law against obscenity is
constitutional. The Supreme Court
has identified obscene as ‘offensive

The most disgusting and serious to modesty or decency, lewd, filthy,
crime on the cyberspace is child repulsive’. Section 67 of the IT Act is
pornography. Individuals and the most serious Indian law penalizing
webmasters with their sick mind cyber pornography(Cyber
continue to propagate the filth Pornography & the IT Act).
over the cyberspace by exploiting Depending upon the content,
underage users. This is considered Section 67Aanfj 67Bm?Ya|SO apply.
as one of the most lucrative 66 E deals with punishment for

businesses over the web. violation of privacy. _
—— From a child protection

perspective, a key issue facing law
enforcement is not simply the volume of child sexual abuse material that is being
circulated, but the ease by which this medium offers child sexual predators the
opportunity to network with each other to create and distribute content, as well
as the opportunity to access new victims, either offline or through online spaces,
such as instant messaging or social networking sites. Online paedophile networks
can easily run into tens of thousands of suspects worldwide (Cyber Crime Strategy,
2010). A recent phenomenon is “Sexting: a combination of word sex and texting-
which is about children and young people using mobile phones and high tech
communication devices to exchange sexually suggestive messages or nude photos
of themselves.” As per the Information Technology Act 2000, Chapter XI Para
67, the Government of India clearly considers online pornography as a
punishable offence. Section 67 states as follows:

.
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Whoever publishes or transmits or causes to be published or transmitted
in the electronic form, any material which is lascivious or appeals to the
prurient interest or if its effects is such as to tend to deprave and corrupt
persons who are likely, having regard to all relevant circumstances, to read,
see or hear the matter contained or embodied in it, shall be punished on
first conviction with imprisonment of either description for a term which
may extend to three years and with fine which may extend to five lakh
rupees and in the event of a second or subsequent conviction with
imprisonment of either description for a term which may extend to five
years and also with fine which may extend to ten lakh rupees.

Section 57 B provides for punishment for publishing or transmitting of

materials depicting children in
sexually explicit act in electronic
form. It criminalizes all kinds of on
line child pornography. Under this
section five instances of online child
pornography have been
criminalized. The first FIR under
Section 57 B of the Act was lodged
on November 6, 2009 by the cyber
crime police station, Chennai. But
we have miles to go. In fact statistics
published by the National Crime
Record Bureau (NCR) show that
cyber pornography tops the list of
cyber crimes in India.

Analysis and discussions

From a child protection

perspective, a key issue facing law

enforcement is not simply the
volume of child sexual abuse

material that is being circulated,
but the ease by which this medium
offers child sexual predators the
opportunity to network with each

other to create and distribute

content, as well as the opportunity
to access new victims, either offline
or through online spaces, such as

instant messaging or social
networking sites.

The broad objective of the study is to analyse how children are victimized in the
cyberspace. The study involves the following objectives:-
* To explore the variety of discontenting experiences children encounter while

using internet.

* To know how our children react to such experiences from internet.
*  Toexplore how parents and school authorities are managing the discontenting

experiences of children from internet.

Keeping in mind the sensitivity of the issue, child friendly tools and techniques
were used. This has helped to create an enabling environment for children to
respond with ease and share their experiences on different forms of child abuse

@ PRAGATI Quarterly Research Journal October-December 2011 11
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in cyberspace. Focus Group Discussions were conducted amongst a group of 12
to 17 years students by involving them in activities with internet usage. 18 to 22
years youngsters were also interacted with. Information was collected from 50
students, half from the age group of 12-17 years old students and half from 18-22
years old students. Parents and teachers were also interviewed.

Informal group discussions with minors sought to ascertain a preliminary
understanding of young children’s knowledge and their experience with
pornography. The study included discussions connected with hard and soft
pornography. Hard pornography includes visual description of nude figures
performing overt sexual acts in order to cause sexual enthusiasm including
violence, cruelty, rape or intimidation. Soft pornography includes non-explicit
visual pictures of nude or semi-nude figures in order to cause sexual excitement.
The children were not compelled to specify what type of specific pornography

they have viewed. The school

—— authority was assured that their
Section 57 B provides for discussion and involvement in the
punishment for publishing or study would remain confidential.
transmitting of materials depicting The researcher selected a group of
children in sexually explicit act in fifty parents and teachers including
electronic form. It criminalizes all the head of the authority. The
kinds of on line child pornography. findings are as follows:
|

Children who have viewed

pornography while using internet
The first discussion was regarding their purpose of internet usage. Students
are of the opinion that they use internet for entertainment including film songs,
“funny” videos, cartoon, games, etc. All the students said they also used internet
for chatting, e-mail etc. The place of internet accessing included home, school
and internet café. We found seventy nine percent of children using internet at
home, while six percent are viewing internet in schools and the rest from net
café (See the graph given below). From the interview, we found that even though
they have access to internet at home, they like to view it in the café with friends.
Some of them said that they used to gather at one place and view the net in a
group. Also it is to be mentioned that outside viewing is more than that in schools.
The explanation for it was given with a laughter like “ It is for group study and
discussion.” We found that youngsters of the age group 18 to 22 are taking it as
a fun, rather than a serious problem. The school authority has strictly blocked
many sites in their schools. But in their houses and in internet cafes they are free

.
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to access any kind of sites. Out of twenty five parents twenty three said they
were having internet connection in their houses. Some of them have it for their
personal use while others said it was for their children. Out of the twenty three
respondents twenty said they used to strictly watch their children chatting and
using the computers. But from the discussion with the children the researcher
came to know that this is not true to fact and that the children are not always
supervised by parents. In the case of teachers all were of the opinion that the
children were provided with a lab assistant and a computer teacher. They were
only given classes related to computer usage. Children also said that they moved
to internet café for collecting study materials. This has also helped them in viewing
pornography. The two main centres from where they viewed pornography are
internet café and home.

Graph 1 Place of internet viewing

@ School
EHome

Onet café

The findings of this study show that a high rate of 42 percent viewed pornography
in the age group of 12 to 17. The percentage who viewed pornography in the
age group 18 to 22 is even higher, 67 percent. Further we discussed about hard
and soft pornography with youngsters of the age group 18 to 22 only. This age
group also said without any hesitation that they had viewed both hard and soft
pornography. The girl children were asked separately. Even though at first they
were found very hesitant to talk and discuss, some of them started talking about
the subject vociferously later. Children who viewed pornography of the age group
12 to 17 and 18 to 22 are given in the chart below. All the parents interviewed
said without an aota of doubt that they had knowledge about child pornography.

@ PRAGATI Quarterly Research Journal October-December 2011 13
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They are also aware of cyber crimes.

Graph 2 Children who viewed pornography
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The study also shows that among children a higher proportion of males viewed
pornography than females. A factor for this high percentage may be that, those
female children were found more reluctant to give reply in our discussions. Parents
and teachers interviewed said the children showed only a minor reaction to
cyber pornography and none of them had seen their wards getting a shiver down
their spine on seeing obscene pictures. The figures of boys and girls are as
follows (absolute numbers):

Graph 3  Boys/Girls who viewed pornography
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0 T T T
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We also asked them to give opinion about those persons whose images
(both male and female) were viewed through pornography. All the students
irrespective of gender were of the opinion that they disliked those people and
images. Even some of them don’t hesitate to spit and give abuses. This seemed
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quite a positive sign which shows their reluctance towards those sites and videos.
But during our interview with parents, only six parents said that their children
complained about pornography. Violence against children through internet
continues to be surrounded by disgrace and secrecy. All the teachers on the
other hand said many such incidents had come to their attention and they had
taken actions in such incidents.

All the parents interviewed found no distinction in sex on perpetrators of
the sexual solicitations. According to teachers those children of the age 15 to 17
were found becoming victims more than small children. Both parents and teachers
said that the perpetrators of sexual solicitation and approaches to children are
people of both sexes, irrespective of age. Most of the children interviewed do
not believe that internet is helpful in making new friends. But they are very
much interested in making instant

messaging. What we found from our
study is that youngsters, especially
of the age group 18 to 22 like
spending free time on the computer.
They like playing games on the net,
chat online and do instant
messaging. School work starts to
suffer and end result is poor
academic performance.

Visiting chat rooms is another
interactive behaviour related to

I

All the parents interviewed found
no distinction in sex on
perpetrators of the sexual
solicitations. According to teachers
those children of the age 15 to 17
were found becoming victims more
than small children. Both parents
and teachers said that the
perpetrators of sexual solicitation
and approaches to children are

receiving violent sexual solicitations.
For them, interaction through
chatting and messages is an easy
way to establish contact with new
people. One of the respondents said, “What is the problem in communicating
with an online friend? We are sending mails or messaging only. If we find he/she
is good why can’t we not meet each other?”. One girl came with a comment:
“When we grow up, our parents will ask us to marry a man who is a stranger to
us. If it is possible for us, why can’t we chat with a friend and make at least a new
friendship?” The researcher feels that a mature judgement and emotional self-
regulation required to engage in healthy relationships with friends that they meet
through chatting should be inculcated in youth. Parents and teachers, not to
mention of professional associations, can play a pivotal role in helping children
access counselling and getting proper advice regarding effective and healthy

people of both sexes, irrespective
of age.
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use of the internet.

What we see in the context of these new technologies is thus an overlie of
sexually offensive practices, sexual exploitation and commercial exploitation.
But how can we make our children aware of these cheatings is the crucial
question? It is (very difficult and not advisable too) to prevent children from
accessing internet. There are many things which are not suitable for children
during browsing. If you are not able to sit next to them throughout their surfing
sessions you can only believe that your children will not try to find harmful things.
But such hope or trust is often misplaced. All the parents should be more helpful
in taking necessary steps for preventing our children from internet sexual
solicitation. Teachers were of the opinion that necessary steps for preventing
children from pornography had to be taken by parents, school authority and
government. The government should, according to them, focus on framing of
new laws as well as strict implementation of existing ones.

Conclusion

The intention of this research was to make an attempt to comprehend the
magnitude of the victimization dimension in cyber crimes. This helped to some
extent in assessing the accessibility of pornography to children in India. The
findings of the study suggest that children have a high access to pornography.
Internet is a tool capable of providing a place for the exchange of illegal and
harmful materials. But at the same time it is a tool which facilitates exchange of
ideas and knowledge. The fine line between its good and bad effects has to be
identified for the successful use of internet for our children.

Major Suggestions

* The national education system should take the responsibility to provide sex
education to school children with adequate information regarding
pornography.

*  The school authority should develop effective child-sensitive counselling and
reporting mechanisms for children.

e Strict laws, polices and guidelines should be enforced to prevent child
pornography.

* To prevent children from accessing indecent and obscene material, school
authority, parents and libraries should adopt strict policies and procedures
including installing filtering software and use proper sign-in.

* The government should ensure that laws are in place, involving both law
enforcement and child security, to allow for successful enquiry, evaluation,

.
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involvement and hold up.

* Parents and school authority should work in unison with children and
youngsters to determine measures that should be adopted to protect children
in relation to the new technologies and promote pliability.

* Society should be sensitised towards the concept of morality.

*  Cyber owners should be prevented from allowing minors to use computers
in cubicles or behind partition. Those who do not heed to reason may be
reminded that if a customer downloads any obscene material on the terminal
assigned to him and if this fact is known to the owner of the cyber café, the
owner would be liable under Section 292 IPC r/w Section 67 of the IT Act.

* ISPs in India should take a leap from their counterparts in the US and start
monitoring child pornographic sites and images.

* Framing of appropriate mechanism to investigate child pornography cases,
including search and seizure guidelines and fast track courts to prosecute
the paedophiles.
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INDIA’S THREE STAGE
NUCLEAR POWER PROGRAMME

Dr. B.K.S. Nair*

India’s Three Stage Nuclear Power Programme envisages in simple terms the
operation of pressurized heavy water (PHWR) reactors initially with natural
uranium as fuel, separate the plutonium from the spent fuel from these reactors,
use this plutonium to fuel second generation reactors of the fast breeder (FBR)
type irradiating thorium in them and covert it into the fissile uranium 233, use
this uranium 233 in the third generation reactors. Thus we will be able to make
use of our rich thorium deposits to generate electricity for several decades. This
article briefly describes the element, thorium and its use in our planned three-
stage nuclear power programme.

The element, thorium

Thorium, discovered in1828, occurs in small amounts in most rocks and
soils. It has only one naturally occurring isotope, thorium-232, which is radioactive
and decays very slowly (half life: 1.4*10' years or 14 billion years) with the
emission of a rays. When pure, thorium is a silvery white metal that retains its
lustre for several months. In air, it tarnishes with oxide formation turning first
grey and then black. The distribution of thorium on earth still requires confirmed
figures as the available estimates of different agencies vary considerably. For our
purpose we will use the data of the International Atomic Energy Agency (IAEA) as
given in the Table 1 below:

Table1
World distribution of thorium deposits (2005)
Country RAR* tonnes  EAR* tonnes
Australia 19,000 —
Brazil 66,000 70,000

*  Head (Retd.) Technical Services. Nuclear Power Corporation of India Ltd. (NPCIL),
Mumbai

R

18 PRAGATI Quarterly Research Journal October-December 2011

o



INDIA'S THREE STAGE NUCLEAR POWER PROGRAMME Dr. B.K. S. Nair

Cnada 45,000 128,000
Greenland 54,000 32,000
Egypt 15,000 309,000
India 319,000 _
Norway 132,000 132,000
South Africa 18,000 _
Turkey 380,000 500,000
United States 137,00 295,000
Other countries 505,000 —
World total 1,690,000 1,500,000

*RAR: Reasonably assured reserves. EAR: Estimated additional reserves.

As per IAEA's more recent assessment, India’s thorium reserves amounts to
650,000 tonnes. The same agency reports India’s deposits of monazite, the
chief ore of thorium, at 67 % of the world deposits. Monazite, the most common
phosphate ore of thorium occurs in the beach sands of the south and east coasts
of India, including those of Kerala.

Thorium as a nuclear fuel

Uranium, natural or enriched in its isotope, uranium-235, is the normal fuel
in nuclear power plants (NPP). All the operating power plants in India except
two at Tarapore are PHWR'’s and use natural uranium as fuel. Thorium is more
abundant in nature than uranium.

Thorium can be used as nuclear fuel through the nuclear phenomenon of
breeding to the fissile material, uranium-233. We shall look at this process later
in this article. The author’s paper in Pragati, Vol. 4, No. 111 (2010) explains the
basic theories of nuclear fission and its application in nuclear power plants to
produce electricity.

Globally, major research in converting thorium into a fissile material by
irradiating in reactors with uranium or uranium-plutonium fuel has been carried
out only in India and is still being pursued vigorously.

As working figures if we use 61,000 tonnes as the present estimate of uranium
reserves in India, it can sustain electricity generation at the current rate ( 7.0*
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10" —700 billion— units, ie, kilowatt hours) only for about 4 years. Use of the
plutonium generated in these reactors in fast reactors will give another 210 years.
Use of the thorium-based reactors, will give us a period of more than1950 years.
These projections which are only indicative give some idea about the limited
availability of uranium in our country and the necessity to use the thorium reserves
for eventual power production to ensure our energy security for centuries to
come. Table 2 summarises these figures along with electricity from coal which
also has limited deposits in our country:

Table2
Time projections of electricity generation from coal, uranium-
plutonium and thorium

Coal Uranium Plutonium in  Urrnium-233 with thorium
in PHWR’s fast reactors in third generation reactors

Current rate at

7*10™ units/year 130 4 210 >1950

2050 rate at
8*10' units/year 11.5 0.4 19 >170

While renewable sources of energy such as solar and wind energy have
many environmental advantages, their commercial use to replace fossil and
nuclear fuel substantially requires several years, maybe decades, more of sustained
research. Potential for hydroelectric power is limited and makes for environmental
difficulties in several regions. In the meanwhile, to power our development in
all sectors with environment protection and practically no effect on global warming,
nuclear energy has to be a source to contribute considerably to the total electricity
generation.

First stage

Having been familiar with the element, thorium to some extent let us briefly
look at the three stages of our envisaged nuclear power programme, beginning
with the first stage with operating PHWR's with natural uranium. The spent fuel
discharged from these reactors are reprocessed and the plutonium in them is
separated as one of the products. This plutonium then finds its way into a special
type fuel for the second-generation reactors called fast breeder reactors.

.
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Second stage

Such a small size reactor with a rated capacity of 40 MW (13 MWe), built for
experiments at the Indira Gandhi Centre for Atomic Research (IGCAR), attained
initial criticality on 18 October 1985. The operating fuel in this reactor consisted
of a mixture of uranium and plutonium carbides. We were the first to fabricate
and employ such a fuel on this scale in an experimental power reactor. The
turbine generator of the plant was first synchronised with the grid in July, 1993.
The reactor power was then gradually raised, each stage being used for extensive
experimentation to gather all required data. The plant reached its highest power
in 2002.

Fast breeder reactors (FBR) in which the nuclear fuel will be a mixture of
plutonium produced in the first generation reactors and uranium will form the
second stage of our programme. Thorium placed in these reactors will get
converted to uranium-233 (U-233) which will be separated by reprocessing and
used as fuel in the third generation
reactors.

A prototype of such a reactor
(PFBR) is being built at IGCAR,
Kalpakkam. This plant with an
electrical capacity of 500 MWe will
be the forerunner of such
commercial plants. The PFBR is
being built by Bhabha Nabhikiya
Vidyut Nigam Limited (BHAVANI) a

Fast breeder reactors (FBR) in
which the nuclear fuel will be a
mixture of plutonium produced in
the first generation reactors and
uranium will form the second stage
of our programme. Thorium placed
in these reactors will get converted
to uranium-233 (U-233) which will

company formed in the Department
of Atomic Energy. Construction
started in 2003. The plant is
expected to be commissioned in

be separated by reprocessing and
used as fuel in the third generation
reactors.

2012.

Third stage

The advanced pressurized heavy water reactors in this stage will use the
uranium-233 produced in the second stage as fuel along with thorium which will
get converted to U-233 and subsequently “burn” as nuclear fuel. Thus we will
be using our abundant thorium resources to generate electricity for many decades
to come as envisaged by Prof H. J. Bhabha , the founder of our nuclear power
programme.
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Conclusion

Research and development on our three stage nuclear power programme is

progressing steadily, surmounting difficulties encountered in their course. Research
on the use of thorium for producing nuclear energy is going on in major way
only in India. With the expected commissioning of the PFBR at Kalpakkam in
2012, a solid beginning will have been made for the second stage of our

programme.
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BUREAUCRACY AND SUSTAINABLE
DEVELOPMENT

Dr. S.R. Jitha*

Abstract

Bureaucracy has an important role in ensuring sustainable development, as they are
steering the frame of administration. It is the duty of the bureaucracy to ensure that
development should benefit all classes of people and process of development is in tune with
the health of land, water, air, forest and other natural resources. So the role of bureaucracy
in ensuring sustainable development is manifold and multi-dimensional. The present study
uses Commodification of water, especially at Plachimada as a medium to critically analyze
the role of bureaucracy in the context of sustainable development. Even though the cola
factory clearly violated the laws relating to land, water, environment and pollution, they
could continue their operation with the help of higher bureaucrats till 2004. This paper
clearly points out the violation of law concerned and the role played by the bureaucrats to
help the factory to function without any

: : —
legal hazards in many occasions.

The bureaucracy is an important
instrument of state to administer its
people and manage the affairs. It
consists of officials at all levels, who
are expected to carry out the day-
to-day administration without any
fear or favour.

The bureaucracy is an
important instrument of state to
administer its people and manage
the affairs. It consists of officials at
all levels, who are expected to carry
out the day-to-day administration
without any fear or favour. The
relation developed by administrators with the people is of considerable
importance, because the citizens depend upon the state to create necessary
infrastructure and to find the necessary resources for development. Thus the
duty of the administrator is to understand the problems of the people and to
create a balanced socio-economic and political environment, so that the citizens
could lead a meaningful life. The change in the role of the state from a police
state to a welfare one increased the role of the bureaucracy. New duties have
been entrusted to the civil servants, who are actually driving the steel frame of
administration.

*  Associate Professor in Political Science, Sree Narayana College, Chengannur-689 508,

Alappuzha (Dt.) Email: jithasr@yahoo.co.in
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The term ‘sustainable development’ in place of development has become
increasingly popular in discussions among all the social scientists, organizations,
statesmen, politicians, etc. (Allam & Stein 2004: 5). The industrial-technological-
economic development registered by human kind during the past 100 years has
not proved to be a real development in so far as it has created imbalances in the
environment as well as among the nations. Degradation of environment resulting
from unprincipled and excessive exploitation of resources of our planet earth
has threatened to negate and has already adversely affected the development
registered by various societies.

Sustainable development stands for sustainability and it represents an
approach to development which is concerned with such fundamental concerns
like poverty, environment, equality, democracy, development and peace. The
Brundtland Commission on Environment and Development defined sustainable
development as the development that meets the needs of the present generation

without compromising the ability of
the future generations to meet their
The industrial-technological- needs (WCED 1987: 43). The four

economic development registered indicators of sustainable development
by human kind during the past 100 include: 1) Developmer?t in no way
years has not proved to be a real should lead to environmental

development in so far as it has degradation; 2) Development should
created imbalances in the be in tune with the health of land,

environment as well as among the water, air, forests and other natural
nations. features of planet earth; 3) The earth
—— and its resources are the common

possession of our civilization and
benefits must be shared equally; and 4) Development in the present should in
no way hinder or damage the developmental needs and abilities of the future
generation.

Sustainable development involves the concept of “prudent management of
available global resources and environmental capacities and the rehabilitation of
the environment previously subjected to degradation and misuse” (Johan 2003:
15). It is the duty of the bureaucracy to ensure that development in no way
should lead to environmental degradation and the development should be in
tune with the health of land, water, air, forest and other natural resources. They
also have to ensure that development should benefit all classes of people living
in all parts of the world. So the role of bureaucracy in ensuring sustainable
development is manifold and multi-dimensional.

.

24 PRACATI Quarterly Research Journal October-December 2011



BUREARUCRACY AND SUSTAINABLE DEVELOPMENT Dr. S.R. Jitha

Sustainable development encompasses a number of principles: Basic needs
of life should be available to all human beings; Consumption of natural resources
should be utility based; Economic growth should be made within the safeguarded
interest of the future generation to come; Ecological process should continue
unabated; the development and maintenance of environment should run
simultaneously; Regional imbalance in conservation of nature should be
minimized or removed; International fraternity should be united to fight the
menace of pollution; A long- term view should be adopted for a better relation
between human and species generation. Sustainable development thus is a
moderate position between extreme of no growth verses unlimited growth and
is based on the use of renewable resources in harmony with ecological system. It
is moderate in the sense that there is no restriction on using the resources for
development. However there is restriction in using the resources exhaustively.
Therefore sustainable development should address effectively environmental

degradation.

The dominant development ——
model of our time is ‘economic Sustainable development
globalization’. Key to globalization encompasses a number of
is  commodification. New principles: Basic needs of life

commodities are created with the ShOl:'Id be available. to all human
expansion of markets to new beings; Consumptlon. 9f natural
geographical areas and new sectors F€sources should be utility based;
that may not yet have been EcOnomic growth should be made

marketised. For the profit of within the safeguarded Fhe
multinationals the ‘free gifts’ of  interest of the future generation
nature — water, air and other natural to come.

.o |
resources have been commodified

and commercialized. Commodification of water is a direct assault on the commons
and is striking at the roots of sustainable development. Profit driven exploitation
of water has resulted in environmental degradation round the planet.
Commodification seriously affected the availability, accessibility (both physical
and economic) and quality of water, which are considered as the indicators of
human right approach to water. Commodification displaces social equity with
economic equity in the pricing of water and is against the common possession
and equality principle (Bakker 2008: 548). Commodification of water hampers
human rights as it denies common man access to safe drinking water. When the
exorbitant increase in water prices directly affects the current generation,
depletion of water affects the future generation by its scarcity. So it is clear that
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commodification of water resource is against the principle of sustainable
development.

Through the commoditization of the commons, especially water, criminal
negligence was made by the bureaucracy, not only in India but also in other
parts of the world. Instead of cautioning the government about the ill effects of
water privatization, what the bureaucracy has done was preparation of detailed
plans for privatization. The possibility of getting money makes bureaucracy chalk
out plans for water privatization. This happened in Plachimada too. Despite clear
violations of the provisions of Land Utilization Act, Water Act, Environmental
Protection Act, coco-cola was able to continue their operation. This was due to
the criminal negligence of the officials of Land Revenue, Water Resources,
Pollution Control and Panchayat Raj. Instead of being free from petty political
and economic interests they succumbed to the interests of the company for the

purpose of augmenting their wallet.

— Plachimada is located in a rain
Instead of cautioning the shadow region in Chittur taluk of the
government about the ill effects of pjjakkad district in the south Indian
water privatization, what the state of Kerala. Plachimada gets very
bureaucracy has done was little rainfall. So the entire region has
preparation of detailed plans for 4 rely upon dam irrigation canals
privatization. The possibility of and ground water resources for
getting money makes bureaucracy  jomestic and agricultural water
Chf‘-‘lk out .plans for water requirements. The Coca-Cola
privatization. bottling plant at Plachimada in the
|

Perumatty Panchayat started its

production in 1998 on a 42 acre plot.
It is argued that the plant was started in violation of Clause (6) of the Kerala Land
Utilisation Act, 1967, intended to prevent the use of agricultural land for non-
agricultural purposes. Clause (6) specifically prohibits any land cultivated with
any food crops not to be cultivated with any other food crop except on a written
permission of the Collector including Revenue Divisional Officer (RDO). Sub
Clause (1) says that no holder of any land which has been under cultivation
with any food crop for a continuous period of 3 years immediately
before the commencement of this Order, shall convert or attempt to
convert or utilize or attempt to utilize such land for the cultivation of any other
food crop or for any other purpose except under and in accordance with
the terms of a written permission given by the Collector. Sub Clause (2) similarly
prohibits any holder of any land with any food crop for a continuous period of 3

.
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years at any time after the commencement of this order, shall after the said
period of 3 years do the above said acts except under and in accordance with a
written permission given by the Collector/RDO. It is not clear whether District
Collector/RDO had given the requisite permission to Coco-Cola under the Order.

The best example of criminal negligence was the action of Department of
Water Resources at Plachimada. They have not dared to conduct inspection at
the factory site, even though the fact was known that Coco-Cola was violating
the Kerala Ground Water Act. The Cola unit had a working capacity of 15,00,000
litres of water-based products (Anna 2008: 4). From the note of the factory dated
16.6.02 it has only two open wells and six functioning bore wells which extracts
only 0.4 to 0.6 million litres of water. Dr. A. Acuthan, a noted hydrologist and
environmentalist, however estimates that the quantity of water extracted per
day is about 1.1 million litres. He observes that the plant has 4 nos. of 7.5 h.p.
pumps and 2 nos. of 5 h.p. pumps. The total pumping capacity is 40 h.p.
(Surendranath 2003). In Plachimada,
Kerala, Coca-Cola extracted 1.5
million litres of deep well water,
which they bottled and sold under
the names Dasani and BonAqua.
The company extracted 7-15 lakh
litres of water for production daily
(Shaji 2007), leaving back 12 lakh
litres of it as waste water, daily. The
crux of the issue is that the
extraction is from the deeper
aquifer, whereas the recharge goes to the gravity zone only.

The Plachimada Cola factory clearly violated the Water (Prevention and
Control of Pollution) Act, 1974 and Environment (Protection) Act, 1986. “Under
Sec. 24 of the Water Act, 1974, no person shall knowingly cause or permit any
poisonous or polluting matter in excess of the standards to enter into any well
or land.” Well water studies of the place in question reveal excessive calcium
carbonate, magnesium, chloride, salinity and alkalinity, sulfide, etc. The
groundwater was severely depleted, affecting thousands of communities with
water shortages and destroying agricultural activity. The remaining water became
contaminated with high chloride and bacteria levels, leading to scabs, eye
problems, and stomach aches in the local population. What is worse, there was a
visible and steep increase in groundwater pollution after this plant started working.
Not only was well water made totally unfit for drinking, it was found to be so

I

The best example of criminal
negligence was the action of
Department of Water Resources at
Plachimada. They have not dared
to conduct inspection at the factory
site, even though the fact was
known that Coco-Cola was violating
the Kerala Ground Water Act.
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highly acidic and full of toxins that it was unusable for agriculture or even for
washing clothes. In short, a few years of the operation of the Coca-Cola plant
had turned the local groundwater into poison (EPW 2010: 8). The State Pollution
Control Board is not powerless to deal with the situation. It can issue orders in
consonance with Sec. 24 to stop the pollution. Similarly Sec. 7 of the Environment
Protection Act restrains any person carrying on any industry discharging any
environmental pollutant in excess of any standard prescribed. The studies on the
sludge collected from the factory reveal excessive cadmium, lead and chromium
(Hazards Centre 2006). But the authorities seldom took any action against this
MNC having properly greased on their palms. The role of Secretary of the State
Pollution Control Board is spurious for having given good chit to this Multinational

Company by suppressing the real

I data.

In short, a few years of the The decision of the Panchayat
operation of the Coca-Cola plant Director (IAS Officer), cancelling
had turned the local groundwater the order of Panchayat banning
into poison (EPW 2010: 8). The licence to the company is another

State Pollution Control Board is not  example (Mathrubhumi 2005: 27).
powerless to deal with the situation. The license issued to Hindustan

It can issue orders in consonance Coca Cola Beverages Ltd. by the
with Sec. 24 to stop the pollution. Perumatty Panchayat was valid
Similarly Sec. 7 of the Environment  until 31-2-2003. For extending the
Protection Act restrains any person license for another year from
carrying on any industry discharging 01.04.2003 onwards, the company
any environmental pollutant in applied to the Panchayat on
excess of any standard prescribed. 26.02.2003, paying a licence fee
— of Rs. 30,000. The Panchayat

Board decided NOT to renew the
licence issued to the Coca Cola factory on the ground of “protecting public
interest,” as the company was “causing shortage of drinking water in the area
through over-exploitation of ground water sources.” The copy of the decision
was communicated to the Chief Minister, the Minister for Industries, the
Opposition Leader, the District Collector, and the Deputy Director, Local Self
Government Department, Government of Kerala. Subsequently, the Panchayat
also issued a show-cause notice to the company (as to why the licence should
not be cancelled) on 09.04.2003, granting the company 15 days (i.e., upto
24.04.2003) to reply to the notice. The Company moved to the High Court and
got an order to move to the appellate authority, viz., the Deputy Director of
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Panchayats, Government of Kerala, to give his decision on the matter within one
month.

The Deputy Director of Panchayats referred the case to his higher-up official,
the Director of Local Self Government Department (LSGD). The Director, LSGD
has ordered a status quo on the matter, granting the company permission to
operate the plant till a final decision is made after hearing the claims of the
Panchayat. A first round of hearing was held on 27.06.2003. Further discussion
was held on 18 July 2003. The Secretary to Government LSGD, P. Kamalkutty
submitted the report on 13" October 2003, in which he said that the Government
had examined the whole issue in detail and arrived at the following conclusions:
“Itis a fact that the Panchayat has not conducted any scientific enquiry or obtained
any report from competent agencies before taking the drastic step of canceling
the licence already issued by it. It is an admitted fact that the water level in the
nearby wells have gone down, but it is not conclusively proved that this is due to
the over extraction of ground water
by the Company. It is also admitted
that the quality of water in at least
some of the wells in the area got
deteriorated, but there is no
clinching evidence to prove that this

is due to the activities of the Company to function without any

Company....In short, though there legal hazards (Hazards Centre
is no conclusive evidence to prove 2006)

the adverse effects of the activities ——
of the Company on the
environment and health of the people in the locality, the investigation into the
allegations leveled against the Company and its products. The Panchayat is bound
to take a decision only after the investigation team puts its findings on the table.
Till then the stay granted by the Government on 12.6.2003 against the order of
cancellation of licence by the Panchayat will continue in operation. This lukewarm
stand taken by the Secretary LSGD clearly was intended to buy more time for
the Government and to let the Company to function without any legal hazards
(Hazards Centre 2006). The Kerala High Court, on December 16" directed
Hindustan Coca-Cola Beverages Private Limited to find out alternative sources
of water for its bottling plant at Plachimada in Palakkad. Even though the Company
got the licence to operate it couldn’t function since 2004 due to strong popular
resistance and the stern actions of the Perumatty Grama Panchayat.
Bureaucracy has a positive role in ensuring sustainable development. Being

This lukewarm stand taken by the
Secretary LSGD clearly was
intended to buy more time for the
Government and to let the
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the ones who are steering the wheel of administration they can do a lot of things
that can promote development and at the same time can protect environment,
natural resources and ensure equity in the distribution of wealth and resources.
But in actual practice many of the bureaucrats are concerned more about the
multinationals than the common man. Instead of protecting the land, water and
rights of the common man in Plachimada, bureaucracy supported the Cola
company and the sympathy of the Principal Secretary*, Industries Department
of the Government of Kerala towards the company even was open (Indian Express
2010). When this shows the negative attitude of bureaucracy, best example of
the positive role of bureaucracy is the action of the Dindigual District Collector,
K. Nagarajan who ordered the closure of five companies manufacturing packaged
water in different parts of the district, on the charges of pumping ground water
massively without obtaining prior permission (The Hindu 2011). This action of
the District Collector is an ideal model for all bureaucrats. Such type of actions
can preserve the natural resources of the nation together with protecting the
rights of the common man, which is a challenge before every leader and
administrator. We have to achieve sustainable development, social justice, self-
reliance and eradication of poverty, for which the provision of food, health,
appropriate habitat, education, etc. should be ensured to all, especially to the
marginalized. This requires a cadre of professionally trained and dedicated
administrators who have an obligation to serve the public.
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Abstract
Education is a potential tool in the emancipation and empowerment of women. The
greatest single factor which can incredibly improve the status of women in any society is
education. This paper focuses on a review on women education in India in the pre and post
independent period. Access to education was easy for the women in ancient times. The
social evils like pardah, sati, enforced widowhood and child marriage crept into the society
much later and resulted in the degradation of their status. After independence the scope for
women increased and women'’s education in Modern India widened. Women’s education
in Modern India became the major concern for both the government and civil society as
educated women can play a vital role in the development of the country. Thus there was a
great upsurge in awareness regarding

— . women’s rights among all sections of
Education is a backbone of social

development. Education has a
great role to play in decreasing
social disparities and promoting

social mobility. T I
u ty still in the state of an enigma in India for

several reasons. Therefore, globalization

society. In spite of various developmental
programmes, protecting laws and policies
by the Central and State Government the
plight of women in terms of education is

and increasing privatization leading to their
downsizing have aggravated gender inequalities. This paper looks at these myriad issues and
suggests remedial measures for improving women’s education in India.

Introduction

Education is the backbone of social development. Education has a great role
to play in decreasing social disparities and promoting social mobility. Women
constitute almost the half of the total world population. They play a vital role in
the development of society and economy. It is not suggested that women'’s equality
can be attained only through education, but rather that in the attainment of this
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social objective, as in others, education has also an important role to play. It is
indispensable that education enables women to gain more knowledge about the
world outside of her home, helps her to get status, positive self image, and self
confidence. In spite of various policies, protecting laws and programmes by the
Central and State governments the plight of women in terms of education is still
in the state of an enigma in India for several reasons.

Education and Women’s Empowerment

It is evident that economic success everywhere is based on educational
success. Literacy is the basic building block of education. It is a basic component
of social cohesion and national identity. It leads to an improvement in the depth
and quality of public opinion, as well as to more active participation of the
marginalized in the democratic process. No society has ever liberated itself
economically, politically, or socially without a sound base of educated women.
Education has a direct impact on
women empowerment as it creates
in them awareness about their
rights, their capabilities and the
choices and opportunities available
to them. Studies have indicated that
there is a strong correlation between

I

It is evident that economic success
everywhere is based on educational
success. Literacy is the basic
building block of education. It is a
basic component of social cohesion

and national identity. It leads to an

female educatllon. and several improvement in the depth and
fJIevelopmentaI lnd.lcators suc.h.as quality of public opinion, as well as
increased economic productivity, o more active participation of the

improvement in health, delayed age marginalized in the democratic
at marriage, lower fertility, increased process.
political participation, and effective ——

investments in the next generation.
All this despite the fact that educating girls is one of the best investments a society
can make. An educated woman has the skills, the self-confidence and the
information she needs to become a better parent, worker and citizen.
Educational attainment is, without doubt, the most fundamental prerequisite
for empowering women in all spheres of society, for without education of
comparable quality and content to that given to boys and men, and relevant to
existing knowledge and real needs, women are unable to access well-paid, formal
sector jobs, advance within them, participate in, and be represented in
government and gain political influence. Moreover, the risk increases for society
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as a whole that the next generation of children will be similarly ill-prepared. If, as
a broad body of empirical work has shown, education and literacy reduce
mortality rates of children—including the bias toward female child mortality—
and help reduce fertility rates, the importance of literacy for women is all the
greater, considering that women still constitute two-thirds of the world’s illiterate
population. Why women'’s equality? One answer may be freedom and equality
are the birth right of every person, “they are as necessary to her as fresh air.” No
doubt, women’s development is a pre-requisite for all round development of the
society. A brief account of an overview of women’s education is given below for
the effective understanding of the educational status of Indian women.

Women'’s Education: An Overview

There is little denying the fact that investing in human capital is one of the
most effective means of reducing poverty and encouraging sustainable
development. Yet, women in
developing countries usually receive
less education than men. In South
Asia, women have only half as many
years of schooling as men. Female
education has been recognized as
one of the critical pathways to
promote social and economic
development. Female participation

I

There is little denying the fact that
investing in human capital is one
of the most effective means of
reducing poverty and encouraging
sustainable development. Yet,
women in developing countries
usually receive less education than

men. In South Asia, women have ) _ i
only half as many years of in education has been cited as the

schooling as men. single most important investment that
— a developing country can make,

translating into better living
conditions for families and increased productivity. The international community
has made commitments to universal primary education and free education for
all (EFA), particularly for the girl child. For example at the 2000 Dakar Word
Education Forum, one of the goals was to eliminate gender disparities in primary
and secondary education by 2005, and to achieve gender equality in education
by 2015, with a focus on ensuring girls” full and equal access to and achievement
in basic education of good quality. However, realization of these goals appears
to be elusive, particularly in the Third World. Evidence from sub-Saharan Africa
indicates that although there have been improvements in female participation,
girls and women'’s access to education remains limited in many countries across

.
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the region, and there has actually been a drop in girls" enrolment and retention
rates in both primary and secondary education (Odaga and Heneveld, 1995).
This is due to a combination of socio-economic, socio-cultural, political and
institutional factors constraining women’s education. Gender parity in education
is a fundamental human right, a foundation for equal opportunity and a source of
economic growth, employment and innovation. Despite much progress, many
countries will not achieve gender parity by 2015. Over 67 million children were
out of school in 2008. While out-of-school numbers are still declining, the rate
of decline has slowed: during the second half of the past decade it fell more
slowly than in the first half of the decade. If current trends continue there could
be more children out of school in 2015 than there are today.’

One of the major problems with the global education system is accessibility.
Many people in the developing world are still illiterate. According to Global
Monitoring Report 2011, 759 million illiterate adults in the world, India still has
the highest number. The report said
two-thirds of the total illiterate ————
people are women. The figuresonly  One of the major problem with the

go to show how in most regions of global education system is
the world, specially the developing accessibility. Many people in the
societies, gender bias impinges on  developing world are still illiterate.
girls” education. It is a great surprise According to Global Monitoring
that today’s global schooling system, ~ Report 2011, 759 million illiterate
supported by numerous adults in the world, India still has
international institutions (UNESCO the highest number.

being one of them), which has —

already achieved so much in the internationalization of Pre-University and
University education, is suffering a global crisis in the area of primary education.
Inequities persist and certain groups especially females, minorities and the poor
are disproportionately excluded. Drop-out rates are high in many regions, with
only two thirds of children who start school staying to the fifth grade. The total
number of children out of school fell from106 million to 67 million between
1999 and 2009. One reason for the setback is funding. Higher education in the
developing countries is the lower priority accorded to this sector. The problem is
that a good education comes with a price and it is often a price that many people
in Third World countries are not able to pay. The foremost factor limiting female
education is poverty. Economics plays a key role when it comes to coping with
directs costs such as tuition fees, cost of textbooks, uniforms, transportation and
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other expenses. Wherever, especially in families with many children, these costs
exceed the income of the family, girls are the first to be denied schooling. Girls’
lack of access to education isn’t always related to scarcity of places in schools. It
also emerges from expectations, attitudes and biases in communities and families.
Economic costs, social traditions, and religious and cultural beliefs limit girls’
educational opportunities. Whatever the underlying reason(s), having large
number of girls outside the formal schooling system brings developmental
challenges to both current and future generations. Despite reported progress,
there is still a persistent gap between women and men’s access to education.
Combating the high rate of illiteracy among women'’s and girls remains an urgent
global need. According to the UNESCO Institute of Statistics, it is now estimated
that two-thirds of the world’s 875 million illiterate adults are women. In Southern
Asia, nearly three in five women are illiterate and it is estimated that half of all
women in Africa and in the Arab
region are still illiterate.

The principle of gender equality is ) )
enshrined in the Indian The Indian .Experlence
Constitution in its preamble, As an independent group,

Fundamental Rights, Fundamental ~ women constitute 48% of the total
Duties and Directive Principles of ~population of India. They not only

State Policy. The Constitution constitute valuable human resource
officially grants equality to women of the country but their development
and also empowers the state to in the socio- economic arena sets
adopt measures of positive pace for sustainable growth of the
discrimination in favour of economy. The principle of gender
women. equality is enshrined in the Indian
I

Constitution in its preamble,
Fundamental Rights, Fundamental
Duties and Directive Principles of State Policy. The Constitution officially grants
equality to women and also empowers the state to adopt measures of positive
discrimination in favour of women. Cultural, social and economic factors still
prevent girls from getting education opportunities so the question of equality is
still a mirage. I would like to mention here briefly the history of women’s education
from ancient to modern period for better understanding of women education.

Women’s Education in Ancient India
The position of women in ancient India was vital. In the Vedic period,

.
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women’s education was prevalent. Indian Women during the ancient times were
said to be superior to men. The women in ancient India were given significance
and they held a prominent position in the Indian society during that time. Access
to education was easy for the women in ancient times. In Vedic times, there was
no discrimination of sex in the field of studies. Through the massive women'’s
education several women seers and thinkers originated in ancient times such as
Gargi and Maitreyi. Women enjoyed the tremendous right to education and
teaching. The women intellectuals in ancient India gathered eminence by
participating in educational debates and discussions in the assemblies of erudite
persons. Interestingly, in the Vedic period women had access to education, but
gradually they had lost this right. Indian scriptures Rg Veda and Upanishads mention
about several women sages and seers. Women enjoyed equivalent position and
rights in the early Vedic era. However, after 500 B.C, the position of women
started to decline.

Women’s Education in Medieval India

Education in Medieval India
was influenced mostly by foreign
invasions. Various traders and rulers
came to India during the medieval
period and brought their own
culture and tradition as well as
learning process. These foreign

I

These foreign conquests resulted in
the decline in women’s status in the
medieval period. The medieval
societies were subjected to
inequalities and they were

. e oppressed too. Historically, the
conquests resulted in the decline in - o diaval period is attributed as the

women’s status in the medieval ‘dark age’ for women in India
period. The medieval societies ——

were subjected to inequalities and

they were oppressed too. Historically, the medieval period is attributed as the
‘dark age’ for women in India. In the medieval India, women were introduced
to ‘Purdah’, (a veil) system. Social evil practices such as Child Marriage, Sati,
Jauhar restricted on women’s education in Medieval India. Nevertheless, the
status of women in Southern India was far better than that of the North India.
The coming of the Muslims aggravated the troubles of the women in India in the
medieval period. The women were forced to practise ‘zenana’.

Women'’s Education in Colonial India
The lives of Indian women began to change significantly in the late nineteenth
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century when the colonial government, critical of the treatment of both Hindu
and Muslim women, found allies among Indian reformers. Keen to reform their
own society, these men agreed that women should be educated and they should
play some role in public life. Indeed, reformist stalwarts like Raja Rammohun
Roy formed a coalition power with the British to abolish the social abuse, Sati.
Again, Pundit Ishwarchandra Vidyasagar consolidated the way for the remarriage
of socially forsaken widows through the Widow Remarriage Act no XV of 1856.
Wood’s Despatch, particularly emphasized on the need for women’s education:
“The importance of female education in India cannot be over-rated; and we
have observed with pleasure the evidence which is now afforded of an increased
desire on the part of many of the natives to give a good education to their
daughters. By this means a far greater proportional impulse is imparted to the
educational and moral tone of the people than by the education of men.” Various
movements were launched to make women of the country literate. The latter
half of the 19th century started seeing
the rise of Indian womanhood to
freedom and assertion. Women
established their presence in almost
all the areas, which were previously
the monopoly of men. Furthermore,
this progress journeyed through the
years and influenced the modern
Indian education system.

Modern age was the time of
reformation in India as well as in
the whole world. The condition of
Indian women developed in the
colonial period. After
independence the scope for
women increased and women's
education in Modern India

widened.
Women’s Education in Modern

India

Modern age was the time of reformation in India as well as in the whole
world. The condition of Indian women developed in the colonial period. After
independence the scope for women increased and women’s education in
Modern India widened.

Education of women in Modern India became the major concern for both
the government and civil society as educated women can play a vital role in the
development of the country. Thus there was a great upsurge in awareness
regarding women’s rights among all sections of society. Various developmental
programmes and policies were introduced in order to improve the social status
of women. Education is creditable as it is beneficial for women as this reduces
female infant mortality and child mortality rates. Women literacy rate rose in the

.
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modern days. And this has actually helped women to achieve top positions at
work place and also in the society.

Post -Independent Women Education

The Constitution is pledged to equality among men and women, and several
laws have been enacted, welfare programmes have been launched and legislative
measures have been taken with the major objective of improving the status of
women. Education for girls has been high on both national and state agendas.
Special commissions and committees were set up from time to time to assess the
progress of girls" education and to propose suitable interventions to promote
their educational participation. Despite the provisions in the official documents
for the gender equality, it is recognized that women as a group and the poor
women in particular, have been adversely affected by the process of growth,
economic transformation and

development. Women cannot avail L —
of opportunities of education as The Constitution is pledged to

they are denied of equal equality among men and women,

opportunities and it is found that half and several laws have been
. enacted, welfare programmes have
as many women are literate as the

. L been launched and legislative
males. Women in India still lag .
L ) measures have been taken with the
behind in every sphere of social,

i L ‘ major objective of improving the
economic and political life. In spite  g3¢,5" of women. Education for girls

of the fact that higher educationwas L35 been high on both national and
almost free during the first four state agendas.

decades since it was publicly funded —
women have not achieved equal

access. It has also been either denied to or almost impossible for the women
from the disadvantaged groups to access because of social and economic reasons.
It is virtually dis-heartening to observe that the literacy rate of women in India is
even much lower to national average i.e. 74.04 %. The growth of women’s
education in rural areas is very low. This obviously means that still a large number
womenfolk of our country are illiterate, weak, backward and exploited. Moreover
education is also not available to all equally. Gender inequality is reinforced in
education which is proved by the fact that the literacy rate for the women is only
65.46 per cent against 84.12 per cent of men as per 2011 census.
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Table 1
The Literacy Rate in India 1901-2011
Percentage of Literates to total population

Year Persons Males Females
1901 5.3 9.8 0.7
1911 5.9 10.6 1.1
1921 7.2 12.2 1.8
1931 9.5 15.6 2.9
1941 16.1 24.9 7.3
1951 16.7 24.9 7.3
1961 24.0 34.4 13.0
1971 29.5 39,5 18.7
1981 36.2 46.9 24.8
1991 52.1 63.9 39.2
2001 65.38 76.0 54.0
2011 74.04 84.12 65.46

Source: Census of India, Various years.

The rate of school drop-out is also found to be comparatively higher in case
of women. This higher rate of illiteracy of women is undoubtedly attributing for
their dependence on men and their subordination. Lack of education is the root
cause for exploitation and negligence of women. Only literacy can help women
to understand India’s constitutional and legislative provisions that are made to
strengthen them.

Causes for Poor Literacy among Women
Women'’s education is a multi-dimensional phenomenon. No single cause
can be held responsible for low literacy rate in India.

* The Lower Enrolment: Sources indicate that more than 50 percent of
the non starters (those who have never been to school) are girls. According
to the latest statistics, two out of every ten girls in the age group of 6-11 are
still not enrolled in schools.

* Higher Drop-out Rates: The incidence and prevalence of drop-outs among
girls especially in rural, tribal and slums area seem to be quite high. Incidence
of drops-outs and stagnation amongst girls is nearly twice as that of boys all
over India.
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* Poor School Environment for Girls: In general the school environment
for girls in India is not really interesting and encouraging. The subjects taught
in schools are also not related to the environment of girl children .The methods
of teaching are outdated, rigid and uninteresting. There are still hundreds of
schools with poor basic amenities such as drinking water, no toilet facilities,
improper building, and inadequate teachers especially female teachers

* Girl Child as Second Mother: In many families girl children play the
role of second mother by shouldering the responsibilities of household work.
In rural India especially in poor families this traditional sex role makes girl
child handicapped and attitudes of mother and family and conditioned
discourages girl child to school as it becomes secondary. The female child in
Indian culture is expected to cultivate the qualities of inferiority subservience
and domesticity which place severe limitations on her education and
development.

* Female Age at Marriage:

There is high association of ——

female literacy with female age In many families girl children play
at marriage. By and large the the role of second mother by

female age at marriage of 18 as shouldering the responsibilities of

prescribed by various legislations household work. In rural India

are not at all followed in India. It especially in poor families this
is very much ignored and traditional sex role makes girl

neglected by the families of child handicapped and attitlfdes of
parents with low literacy . mother and family and
background. This practice conditioned dlscourage§ girl child
discourages female children to to school as it becomes
continue their schooling and secondary.
higher education as they enter

into family life at an early age

which is not advisable from the physical and mental health point of view.

* Dowry as Cordon: The dowry system and other social practices act as
main causes of neglect and discrimination of the girl child including the
deprivation of right to education. In many families especially poor and down-
trodden think that if their daughter is educated more, they have to accumulate
more assets and properties to provide as dowry at the time of marriage, so
they prefer rather to stop their education. This prevails more in
underprivileged families and communities.

* Child labour and Bonded labour: A large proportion of child population
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in India is engaged in child labour practices. According to UN sources, India
is the most child labour populous nation in the globe with more than 50
million child labourers who work in various industries. In most of these
industries girl children are preferred for high productivity and low cost.
Bonded labour is quite a discouraging phenomenon which stands as a
prominent barrier for girls education in rural areas for the poverty stricken
and underprivileged families of agricultural labour, scheduled caste and
scheduled tribe.

Poverty: In much poverty- stricken families, children especially girls are
considered as economic assets as they bring income for livelihood as well to
save from economic crisis due to death or incapacity of parents.

Caste system: Children belonging to low caste and poor families are forced
to learn skills and work ways and not encouraged to schools due to various
factors in the sphere of strict
instruction/threat from high caste

According to UN sources, India is communities for their selfish
the most child labour populous motives of keeping them as
nation in the globe with more than  domestic servants.

50 million child labourers who work * Ineffective  Enforcement
in various industries. In most of and Poor Political Will: Though
these industries girl children are the Indian constitution and various
preferred for high productivity and  legislations pertaining to education

low cost.

to children assure free and

— compulsory education to all children

42

but unfortunately the enforcement
machinery fails to discharge its duties and responsibilities to the satisfaction
of the public interest. Government officials, policy makers, politicians, etc.,
of our country have neither political will nor conviction for the
empowerment of women in general.
Negative Parental Attitudes: Many parents view educating sons as an
investment because the sons will be responsible for caring for aging parents.
On the other hand, parents may consider the education of daughters is a
waste of money because daughters will eventually live with their husbands’
families, and the parents will not benefit directly from their education. Also,
daughters with higher levels of education will likely have higher dowry
expenses as they will want a comparably educated husband. However,
education sometimes lowers the dowry for a girl because it is viewed as an
asset by the husband'’s family.

.
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Women in Higher Education in India

Indian higher education system is one of the largest in the world. It consists
of colleges, universities, institutions of national importance (such as Indian
Institutes of Technology, Indian Institutes of Management and Indian Institutes of
Science, etc.), and autonomous institutions with the status of deemed universities.
From 1950-51 to 2010-11, while the number of universities has increased from
28 to 544, the number of colleges has grown from 578 to 31,324. During this
period, enrolment in higher education has registered a steep increase from
around 1 lakh to 146.25 lakh. The number of teachers has also gone up from
around 15000 in 1950-51 to 6.99 lakhs in 2010-11. The growth trends in women'’s
colleges may be seen in the table shown below.

Table 2
Number of Women'’s Colleges in Higher Education

Year No. of Girls Colleges
2000-01 1578
2001-02 1756
2002-03 1824
2003-04 1871
2004-05 1977
2005-06 2071
2006-07 2208
2007-08 2360
2008-09 2565

Source: MHRD Annual Report, 2010-11.
From the above table, it could be seen that the number of women'’s colleges
also shows increasing trends. It increased from 1578 in 2000-01 to 2565 in 2008-
09.

Women'’s Enrolment in Higher Education

There has been a phenomenal growth in enrolment of students in higher
education. The share of girls’ enrolment which was less than 10% of the total
enrolment on the eve of independence, has been increased to 41.60 % in the
beginning of the academic year 2010-1011. Women enrolment as a percentage
of total enrolment in a state is the highest in Goa(59%) and the lowest in Bihar
(30%). In terms of absolute number of women'’s enrolment, Uttar Pradesh tops
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the lists of states with 8.4 lakh, followed by Maharashtra with 7.8 lakh, etc. The
faculty wise distribution of women'’s enrolment at the beginning of academic
year 2010-2011 has been as under:

Table 3
Women Enrolment: Faculty Wise: 2010-2011

S. No Faculty Women Percentage of

Enrolment total women
enrolment

1 Arts 2776289 45.66

2 Science 1214864 19.98

3 Commerce/Management 967392 15.91

4 Education 224974 3.70

5 Engineering/Technology 467581 7.69

6 Medicine 234702 3.86

7 Agriculture 16417 0.27

8 Vetenary Science 4256 0.07

9 Law 84517 1.39

10 Others 89381 1.47

Total 6080373 100.00

Source: MHRD Annual Report, 2010-11

From the above table, it could be seen that Arts, social science, humanities,
teacher education, etc. have been branded as feminine disciplines; whereas
engineering, law, commerce are masculine subjects.?

Regional and Caste Disparities

In a vast and diverse country like India the social and economic disparities
are reflected not only by criteria of caste and tribe but also at the regional. The
link between state and professional education is very close. For example, variations
can also be seen in the growth of engineering and technology courses in the
four southern states. A majority of women students were from the southern and
western region. Similarly, in medicine Maharashtra has the highest enrolment
followed by Tamil Nadu, Andhra Pradesh, Gujarat and Karnataka. Women's
enrolment too is high in these provinces. The regional differences are due to
several factors. One of them is the earlier start of formal education in the southern
as compared to the northern region during the colonial period. Moreover, a
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large number of private engineering colleges have been established here even
in contemporary period. Third, the socio-cultural practices and positive attitudes
of parents towards the higher education of their daughters also impact on women'’s
access to professional education. This difference is, to a large extent, due to the
practice of female seclusion in the north and its absence in the south. The
proliferation of the technological institutes in the southern states and the prevailing
culture of the study of science may explain this high enrolment of women in
science. However even in the southern provinces, Poverty remains a major factor
in determining women'’s access to education.

There are also wide disparities in enrolment by caste, and tribe. It is quite
well known that in spite of a very well formulated policy of positive discrimination,
the representation of SC/ST students is not adequate and the proportion of women
is negligible. They generally join general education courses and are denied access
to elite/courses and institutions.

Further, disciplinary choices are ——
affected by socio-economic factors  There are also wide disparities in
especially in the case of Scheduled enrolment by caste, and tribe. It is
Caste/Scheduled Tribe students whose  quite well known that in spite of a
representation remains marginal in very well formulated policy of
higher education. But they too, are positive discrimination, the
better represented in states in which representation of SC/ST students is
women have better representation  not adequate and the proportion
and in which higher education of women is negligible.
facilities have expanded in recent —
years. This trend also continues in

different disciplines.

Globalization and Women’s Education

“Globalization means expansion of the neo-liberal market economy to the
remotest parts of individual countries and the most far-flung corners of the earth.
Market economy and neo-liberalism are Siamese twins in this global thrust, which
is not the first in history but is certainly the most rapid. Space and time appear no
longer to play any role; globalization and time belong together” (Wichterich,
2000, vii). Globalization has not benefited majority of people in the Third World
in spite of numerous development programmes and international human rights
instruments. With the globalization of the market and culture, for many people
in the Third World countries, conditions have not improved, but indeed gotten
worse. The litany of gains from trade for all countries that participate in
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international trade does not work for most of Third World countries that depend
on agricultural production and have comparatively fewer industries and depend
on importation of capital goods from the West. Most of the Third World'’s trade is
determined by the nature of their agricultural production primary goods and
minerals in which they have no monopoly as there are more powerful countries
that produce the same goods. The Third World cannot therefore compete
effectively in the global market. According to Bessis, “although the states of the
North constantly proclaimed their willingness to get other countries started on
the road to development, their concern was to safeguard their own interests by
keeping the South’s demands within what they considered acceptable
limits...Products from the South that competed with those of the North were
systematically excluded from special tariff status or exposed to non-tariff
barriers,...(Bessis, 2003, p.91).
Structural adjustment policies mirror colonial policies in that conditions
imposed by IMF and World Bank for
———— countries borrowing money at a
It is quite well known that in spite higher interest rates under austerity
of a very well formulated policy of measures, combined with corruption
positive discrimination, the of national officials leave their
representation of dalit and adivasi  populations, especially women worse
students is not adequate and the off than they were. “What kind of
proportion of women from among choices do women have when
them is negligible. subordination, poverty and
— degrading work are the options
available to most? “The point is not
to deny that women are capable of choosing within contexts of powerlessness,
but to question how much real power these choices... have. They do not make
them under conditions they create but conditions and constraints that they are
often powerless to change” (Wangari 2002, p.299).

The changes spearheaded by economic liberalization and globalization are
having an impact on higher education (HE) worldwide. The relationships between
the governments and universities are changing all over the world. Some of the
features that characterize this change are: reduction in government funding and
the pressure on the universities to raise funds from the industry, the market and
the individual student universities have been forced to downsize; and the
language of efficiency and accountability associated with corporate management
is being used to run and to evaluate universities. All these changes have an impact
on pursuing equity issues within the universities because “a commitment to equity

.
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and a commitment to cost-cutting. Moreover, the new developments have led
to the devaluation of subjects in the humanities and social sciences. Women
used to enter colleges and universities mainly in general education or in arts,
humanities and the social sciences till the early 1990s — a trend which is
continuing. It is quite well known that in spite of a very well formulated policy of
positive discrimination, the representation of dalit and adivasi students is not
adequate and the proportion of women from among them is negligible. They
generally join general education courses and are denied access to elite/courses
and institutions.

Since 1991, a number of private institutions have been established. These
private institutions offer the market-oriented professional courses and are very
expensive. Nevertheless, the private sector has met the unmet demand for specific
subjects and increased the intake capacity in the most sought after disciplines.
On the other hand, it is at a high individual cost, majority of the parents are
reluctant to invest in the education of
their daughters whose education does

I
not have a production value because According to Allen and
their income goes to the groom’s family. Castleman in post 1991 phase
It is officially admitted that drop-out rate increasing privatization and
among girls is much higher than that of restructuring of public
the boys. Economic, social and physical universities leading to their
factors are the compelling reasons. downsizing have aggravated
Several studies have identified that gender inequalities.
poverty and involvement of girls in ——

activities necessary for the survival of

their families are the primary reasons. Such activities include domestic work — a
large component of which is looking after younger siblings, and in rural areas
engaged in fetching water, fuel and fodder for the family.

According to Allen and Castleman in post 1991 phase increasing privatization
and restructuring of public universities leading to their downsizing have aggravated
gender inequalities. It is a fact that education increases women'’s earning capability
and changes their position in the family and society, which translates directly
into more resources for children. But the social role expectations in our country
has adversely affected the expectation of women in a patriarchal society.
Privatization of education and training will increase the cost of getting educated.
When family budgets are readjusted, the female children will be the main casualty
because most of the resources will be spent to educate the male children. Keeping
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these factors in view, girls prefer to study arts and humanities as they are cheaper
and softer.

In recent times there has been a change in the aspirations of middle class
young persons. Parents are giving the best education to their daughters and
expect them to be independent and follow careers. This revolution in values
contrasts with those values which dominated prior to the nineties, i.e. education
and its linkage to the job market early on in life was only for those men who
needed jobs and was certainly not for women. In this changed situation, the
priorities of women have also changed. They too want professional education
and are, therefore, entering the so called masculine disciplines.

Conclusion and Suggestions
Despite the improvements in literacy, a large gap exists between the literacy
level of men and women. In a

———— developing country like India,
Despite the improvements in availability of higher education ought
literacy, a large gap exists not to be confined to the well off as a
between the literacy level of men  vastsection of the population in India
and women. In a developing belong to lower middle and lower
country like India, availability of income groups without much social
higher education ought not to be  security. In some region where
confined to the well off as a vast ethnic minorities, people living in

section of the population in India  rural areas and the poor face
belong to lower middle and lower discrimination and exclusion, girls

income groups without much often suffer a multiple disadvantage
social security. because of their gender. In India, the
F— position of women in higher

education can only improve to
reduce social exclusion for ensuring that the poor and females are brought into
the educational system. It is only through full understanding of the plight of
women in the Globalization process can the government, NGOs, decision makers
and information managers prepare proper strategies to empower women and
bring them into the mainstream developmental process. This is the greatest
challenge, which confronts India and its women because globalization will stay
but with half the population suffering under its yoke will only make it draconian
and not a facilitator of progress.
The following measures can be considered for bringing phenomenal change

.
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in the improving women'’s education in India.

Need for political will and conviction for government officials, policy makers
and politicians and others in the country. Need for effective law enforcing
machinery to implement the constitutional and legislative provisions with
regard to education for women.

Government, NGOs and public should work hand in hand to implement the
minimum age at marriage. Awareness should be created to break the
traditional practice cutting across castes, religion, etc. social evils like dowry
should be eradicated by concerted efforts. Media, in all its forms should
campaign honestly in depicting the girl child in a positive light. This would
help in changing the societal attitudes towards girls and their roles.
Children belonging to families affected by poverty should be identified
properly and adequate support and services should be provided to enable
them to continue their studies.

Appropriate steps should be taken by the educational authorities with the
participation of communities in order to bring the girl children to the main
stream of education.

Child labour practice should be —
abolished with strict Children belonging to families
administrative and legal affected by poverty should be
measures. identified properly and adequate
Family as an institution in support and services should be
society, like the national state, provided to enable them to
should also take responsibilities continue their studies.

o I
and accountability for women'’s

education. Itis at the family level that values, attitudes and perceptions about
life are formed. People should view development from their own eyes not
those imposed on them.

Notes

1.

2.

Too many governments are moving too slowly to eliminate gender disparities.
Sixty-nine countries have failed to achieve gender parity in primary school
enrolment, and in twenty-six there are fewer than nine girls in school for
every ten boys. The global gender divide means that 3.6 million girls are
missing from primary school. That divide represents a violation of basic rights.
It also reinforces wider gender-based inequality and undermines economic
growth.

The statistics on higher education in India are very poor. The private
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institutions lack in transparency and do not provide any statistics. The public
sector does no better. Even the all India bodies such as the UGC,MHRD,
AICTE either do not give any statistics on the enrolment of women and men
students institution wise, level wise, discipline wise and are not gender
sensitive.
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NILAKANTHA SOMAYAJI
AS A POLYMATH

Aseel Abdul Wahid*

The history of mathematics reveals that there were many mathematicians whose
innovations and discoveries were unrevealed to the world. One among them
was Nilakantha Somayaji, who lived in the 16" century. Even though there was a
decline in the field of mathematics after Aryabhata and Baskaracharya in India,
researchers indicate that there was tremendous expansion in the field of
mathematics in Kerala when compared to western countries. For such a vast
development in the field of mathematics Nilakantha Somayaji was one of the
pioneers. Had he been born in a European country, his name would have been
on top in the field of mathematics and astronomy. Unlike other mathematicians
in Kerala/India, his discoveries and

inVentionS went Unrecognized. The I

purpose of this article is to have an
understanding his life and
contributions to mathematics.
Nilakantha Somayaji (1444-
1544), also reffered to as Nilakantha

Even though there was a decline
in the field of mathematics after
Aryabhata and Baskaracharya in

India, researchers indicate that
there was tremendous expansion

in the field of mathematics in
Kerala when compared to western

countries.
|

Somayajin, Neelakantha Somasutran
and Kellallur Komatiri, was a major
mathematician and astronomer of the
Kerala School of Astronomy and
Mathematics. He was born in a
Namboothiri Brahmin family which came from south malabar in Kerala.

In one of his works titled Sidhanta-darpana and also in his own commentary
on Sidhanta-darpana, Nilakantha Somayaji has stated that he was born on kali-
day 1,660, 181 which works out 14" june 1444 CE. A contemporary reference
to Nilakantha Somayaji in a Malayalam work on astrology implies that Somayaji
lived to a ripe old age even to become a centenarian. Sankara Variar, a student
of Nilakantha, in his own commentary on Tantrasamgraha titled Tantrasamgraha-
Vakhya, points out that the first and last verses of Tantrasamgraha contain

*  Research scholar, Karpagam University, Coimbatore &Lecturer in Mathematics, CICS
College of Teacher Education, Calicut- Kerala
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chronograms specifying the kali-days of the commencement (1,680,548) and
completion (1,680,553) of Somayaji’'s magnum opus Tantrasamgraha. Both these
days occur in 1500 CE.

He was born in the Kelallur family which coincides with the present Etamana
in the village of Trikkandiyur (Sanskritised into Sri -Kundapura ) near Tirur in
Ponnani Taluk. His family belongs to the Gargya gotra, which was an indian caste
that prohibits marriage to anyone outside the caste. In Aryabhxatiya-Bhashya,
Nilakantha has stated that he was the son of Jatavedas (also known as jatadevas)
and he had a brother named Shankara. Somayaji has further stated that he was a
Bhatta belonging to the Gargya-gotra and was a follower of Asvalayana-sutra of
Rgveda. Reference to his own Laghuramayana indicates that Nilakantha was a
member of the Kelallur family sanskritised as kerala-sad-grama residing at
Kundagrama, now known as Trikkandiyur near modern Tirur in Kerala. His wife
was named Arya and he had two sons Rama and Dakshinamurti. The epithet
‘somayaji’ is a title assigned to a Namboothiri who has performed the vedic

rituals of somayajna. So it could be

——— summarized that Nilakantha somayaji
In one of his works titled sidhanta- had also performed Somayajna ritual
darpana and also in his own and adopted the title of a somayayji in
commentary on Sidhanta- later life. In colloquial Malayalam
darpana, Nilakantha Somayaji has  usage, the word ‘somayaji’ has been
stated that he was born on kali- corrupted to comatiri.

day 1,660, 181 which works out The investigator visited the birth
14% june 1444 CE. place of Trikkandiyur. There is no
— much information regarding the

present generation of Nilakantha
Somayaji. The investigator came to know from the surroundings that he led a
family life near Tirur in Kanur and his ancestry had been evacuated from the
picture 150 years before. Trikkandiyur was the main education centre at that
time and it is mainly known as the birth place of father of Malayalam language,
Thunjath Ezhuthachan.

Nilakantha studied astronomy and Vedanta, one of the six orthodox systems
of Indian Hindu philosophy, under the teacher Ravi. That Nilakantha lived upto
a ripe old age, even to become a centenarian, is attested by a contemporary
reference made to him in a Malayalam work on astrology Prasnasara composed
in 1542-43. He was also taught by Damodara Namputiri (1410-1510) who was
the son of Vadasseri Paramesvara Namboothiri (kerala-drgganita auther 1360-
1455), who initiated him to the science of astronomy and instructed him in the
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basic principles of mathematical computations. Paramesvara was a famous Indian
astronomer and Damodara followed his father’s teachings. This led Nilakantha
also to become a follower of Paramesvara. It was Azhvancherry Thambrakkal
who encouraged Nilakantha and his brother Shankara in their studies. He learned
astronomy and mathematics from Paramesvaran Namboothiri in Alathiyur. A
number of texts on mathematical astronomy written by Nilakantha have survived.
In the process of his search for knowledge he had collected a lot of valuable
information and manuscripts regarding mathematics. In all he wrote about 10
treatises on astronomy. The great Malayalam poet Thunchathu Ramanujan
Ezhuthachan is said to have been a student of Nilakantha Somayaji.

Nilakantha's writings substantiate his knowledge of several branches of Indian
philosophy and culture. It is said that he could refer to a Mimamsa authority to
establish his view-point in a debate and with equal felicity apply a grammatical
dictum to the same purpose. In his writings he refers to a Mimamsa authority,
quotes extensively from Pingala’s

Chandas-sutra, scriptures, ——
Dharmasastras, Bhagavata and Nilakantha’s writings substantiate

Vishnupurana also. Sundararaja , a his knowledge of several branches
contemporary Tamil astronomer, of Indian philosophy and culture. It

refers to Nilakantha as sad-darshani- is said that he could refer to a
parangata, one who had mastered ~ Mimamsa authority to establish his
the six systems of Indian philosophy. view-point in a debate and with
Even though Nilakantha shined in equal felicity apply a grammatical
various branches of mathematics, dictum to the same purpose.

. I
he mainly concentrated on calculus

and astronomy. Unlike other scholars, all his creations were related to astronomy
which consists of his mathematical principles. He wrote his monumental work
‘Sundararaja prashnotara’ as a reply to the question of the unsurpassed figure
Sundararaja about various problems related to astronomy. His famous works are
‘Tantrasamgraha’, and ‘Canitapata’, which is scripted in Aryabhatiya-bhashya.

The following is a brief description of the works by Nilakantha Somayaji dealing
with astronomy and mathematics.
1. Tantrasamgraha : Major astronomy treatise written in 1501.
2. Golasara : Description of basic astronomical elements and procedures
3. Sidhhantadarpana : A short work in 32 slokas enunciating the astronomical
constants with reference to the Kalpa and specifying his views on
astronomical concepts and topics.
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4. Candrachayaganita : A work in 32 verses on the methods for the
calculation of time from the measurement of the shadow of the gnomon cast
by the moon and vice versa.

5. Aryabhatiya-bhashya : Elaborate commentary on Aryabhatiya.

6. Sidhhantadarpana-vyakhya : Commentary on  his own
Siddhantadarapana.

7. Chandrachhayaganita-vyakhya : Commentary on his own
Chandrachhayaganita.

8. Sundaraja-prasnottara : Nilakantha's answers to questions posed by
Sundaraja, a Tamil Nadu based astronomer.

9. Grahanadi-grantha : Rationale of the necessity of correcting old
astronomical constants by observations.

10. Grahapariksakrama : Description of the principles and methods for
verifying astronomical computations by regular observations.

11. Jyotirmimamsa : Analysis of astronomy.

Among all these, Aryabhatiya-bhashya is the masterpiece of Nilakantha Somayaji.

The Tantrasamgraha is his major astonomy treatise written in 15071. It consists
of 432 sanskrit verses divided into 8 chapters, and it covers various aspects of
Indian astronomy. It is based on the epicyclic and electronic models of planetary
motion. The first two chapters deal with the motion and longitudes of the planets.
The third chapter Treatise on shadow deals with various problems related with
sun’s position on the celestial sphere, including the relationship of its expression
in the three systems of co-ordinates, namely ecliptic, equatorial and horizontal
co-ordinates. The fourth and fifth chapters are Treatise on the lunar eclipse and
on the solar eclipse and these two chapters treat various aspects of the eclipses
of the sun and the moon. The sixth chapter is on Vyatipata and deals with the
complete deviation of the longitudes of the sun and the moon. The seventh
chapter On visibility computations discusses the rising and setting moon and
planets. The final chapter On elevation of the lunar cusps examines the size of
the part of the moon which is illuminated by the sun and gives a graphical
representation of it.

In his Aryabhatiya-bhashya(499), a commentary on Aryabhata’s Aryabhatia,
Nilakantha revised Aryabhata’s model and developed a computational system
for partially heliocentric planetary model in which Mercury, Venus, Mars, Jupiter
and Saturn orbit the sun, which in turn orbits the Earth, similar to the Tychonic
system later proposed by Tycho Brahe in the late 16" century. Nilakantha's system,
however, was mathematically more efficient than the Tychonic system, due to

.
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correctly taking into account the equation of the centre and latitudinal motions
of Mercury and Venus. Nilakantha’s planetary system also incorporated elliptic
orbits and the earth'’s rotation on its axis.

In Tantrasamgraha(1501), Nilakantha further revised Aryabhata’s model for
the interior planets Mercury and Venus. His equation for these planets was more
accurate at predicting their heliocentric orbits than the later Tychonic and
Copernican models, and remained most accurate until the 17" century when
Johannes Kepler reformed the computation for the interior planets in which the
same way Nilakantha did. Most astronomers of the Kerala school who followed
him accepted his planetary model. The Tantrasamgraha is very important in terms
of the mathematical techniques used by Nilakantha. In particular he used the
results discovered by Madhava and it is an important source of the remarkable
mathematical results which he discovered. However, Nilakantha doesn’t just use
Madhava’s result, he extended and improved them. An anonymous commentary
entitled The Tantrasamgraha-vakhya
appeared and, somewhat later in
about 1550, Jyeshtadeva published a
commentary entitled ‘Yuktibhasa’
that contains proofs of the earlier
results by Madhava and Nilakantha.
This is quite unusual for an indian text
in giving mathematical proof. latitudinal motions of Mercury and

The Tantrasamgraha is not the only Venus.
work of Nilakantha of which we have —
the text. He also wrote Golasara
which contains 56 Sanskrit verses explaining how mathematical computations
are used to calculate astronomical data. The Sidhhantadarpana is written in 32
Sanskrit verses and describes a planetary model. The Chandrachhayaganita is
written in 31 Sanskrit verses and explains the computational methods used to
calculate moon'’s zenith distance.

The head of the Nampoothiri caste at Nilakantha’s time was Netranarayana,
who was the head of Namboothiri caste at that time and he became Nelakantha's
patron for one of his major works, namely the Aryabhatiya-bhashya which is a
commentary on the Aryabhatia of Aryabhata. In his work Nilakantha refers to
two eclipses which he observed, the first on 6" march 1467 and the second 28"
july 1501 at Anantaksetra. Nilakantha also refers in the Aryabhatiya-bhashya to
other works which he wrote such as the Grahanirnaya on eclipses which have
not survived.

|

Nilakantha’s system, however, was
mathematically more efficient than
the Tychonic system, due to
correctly taking into account the
equation of the centre and
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Just like the valuable contributions of great mathematicians Madhava and
Parameshwaran Namboothiri, most of the theories of Nilakantha were known in
the name of western mathematicians. It is a question of contention whether the
inventions of calculus which is one of the main branches of mathematics is made
by Issac Newton or Leibniz.

The series 8/4 = 1-1/3 + 1/5 - 1/7 + ... is a special case of the series
representation for arctan, namely
tan'x = x - x*/3 + x°/5 -x7/7 + ...

If we putx = 1, we obtain the series for /4. The appearance of these series
in the work of Leibniz and James Gregory from the 1670s. The contributions of
the two European mathematicians to this series are well known but the results on
this series in the work of Madhava nearly three hundred years earlier as presented
by Nilakantha in the Tantrasamgraha is also discussed.

Nilakantha derived the series expansion
tan'x = x - x*/3 + x°/5 - X’[7 + ...

By obtaining an approximate expression for an arc of the circumference
of a circle and then considering the limit. An interesting feature of his work was
his introduction of several additional series for 6/4 that converged more rapidly
than

0/4=1-13+1/5-1/7+ ...

It provides a reconstruction of how he may have arrived at these results based
on the assumption that he possessed a certain continued fraction representation
for the tail series

1/(n+2)-1/(n+4) + 1/(n+6) - 1/(n+8) + .....

Another derivation given by Nilakantha was very interesting that he used the
geometrical definition for 0 as the ratio of circumference and diameter of a
circle. In 1961 Lambert has stated that the ratio of the circumference of any
circle to its diameter will be an irrational number and its value cannot be measured
accurately. Centuries before, it was mentioned that the value of 0 is ‘Aasanna’
(average) and it is clearly stated in Aryabhatiya-bhashya. He also pointed out
that it is not possible to calculate accurately the circumference of a circle as the
multiples of its diameter. Nilakantha asserts that the same fact was already
mentioned by the another Keralite Madhava.

.
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He developed a formula to calculate the sum of infinite series of a convergent
series. A convergent series is a series whose sequence of partial sums has a limit.
Its terms are infinite but their sum has limits. The formula for calculating the sum
of an arithmetic progression and arc length of a circle has been given in his
work. Also he explained that the area of a circle is the product of circumference
and its radius.

The great significance in Nilakantha’s work includes the presence of inductive
mathematical proofs, a derivation and proof of the Madhava-Gregory series of
the arctangent trigonometric function, improvements and proofs of other infinite
series expansions by Madhava, an improved expansion of 0 that converges more
rapidly, and the relationship between the power series of 6 and arc tangent. He
also gave sophisticated explanations of the irrationality of 6, the correct formation
of the equation of the centre of the planets and heliocentric model of solar system.

Was calculus invented in India?
In the history of mathematics two

names are prominent to share the The f la f | |_h
credit for inventing calculus, Isaac e formula for calculating the

Newton (1642-1727) and GW sum of an arithmetic progression

Leibniz (1646-1717). Both of them and arc length of a circle has been
given in his work. Also he

explained that the area of a circle
is the product of circumference
and its radius.

independently invented calculus
around the 17" century. After the
advent of calculus many
mathematicians contributed further
development of calculus. The
rigorous concept is mainly attributed
to the great mathematicians, AL Caushy, JL Lagrange and Carl Weiserstrass Caushy
gave the foundation for calculus as we have now generally accepted in our text
books. Caushy used D’Alembert’s limit concept to define the derivative of a
function.

There is a contention of the invention of the calculus by Isaac Newton or
Leibniz. It may be considered as an accidental coincidence on the same period,
but even before them the basic ideas had been formulated by Nilakantha Somayaji
in the name of ‘Calculum’. Nobody who had acquainted that Tantrasamgraha,
Aryabhatiya-bhashya and Yuktibhasa based on Tantrasamgraha written by
Brahmadatta will say the calculus was invented by Newton or Leibniz, but the
name is Nilakantha Somayaji. Recently few claims have been made by researchers
on the discovery made by Kerala mathematicians. The most important claim is
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that the calculus was discovered for the first time, almost 250 years before Isaac
Newton, who has been credited with discovery of calculus. These claims with
proof were appeared in different newspapers world over. The few very famous
names of the great Kerala mathematics scholars are Sangama Graama
Madhavacharya, Shankara Varman, Achyutha Pisharoti, Puthumana Somayaji,
Shankaranarayanan, Govindaswamy, Parameswaracharya and Nilakantha
Somayaji, etc. They have discovered many theorems. But unfortunately many of
their theorems are now known in the names of Newton, Gauss, Taylor, Lheler,
Gregory, Leibniz and Demoiver. These theorems are known in the name of the
above western scientists. These were discovered and written minimum 250 to
700 years before western scientists, by the Kerala mathematicians or some other
Indian mathematicians like Vateswaracharya in their Sanskrit books.
The “Kerala School’, a little-known group of scholars and mathematicians in
14 century India, identified the

——— infinite series— one of the basic
There is a contention of the components of calculus around
invention of the calculus by Issac 1350. Dr. George Gheverghese
Newton or Leibniz. It may be Joseph, a member of the research
considered as an accidental teams, says the findings should not
coincidence on the same period, diminish Newton or Leibniz, but
but even before them the basic rather exalt the non-European
ideas had been formulated by thinkers whose contributions are
Nilakantha somayaji in the name of often ignored. The beginnings of
‘Calculum’. modern mathematics is usually seen
— as an European achievement, but

the discoveries in medieval India

between the 14™ and 16" centuries have been ignored or forgotten. The
brilliance of Newton’s work at the end of the 17" century stands undiminished —
especially when it comes to the algorithms of calculus. But other names from the
Kerala school, notably Madhava and Nilakantha, should stand shoulder to shoulder
with him as they discovered the other great concepts of calculus- infinite series.

The Kerala school has made a number of contributions to the field of infinite
series and calculus. These include the following (infinite) geometric series:
T/(1-x) = T+Xx+ X2 +x* +........ %x%< 1
This formula, however, was already known in the work of the 10" century Iraqgi
mathematician Alhazen (the Latinized form of the name Ibn al-Haytham) (965-
1039).

.
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The Kerala school made intuitive use of mathematical induction, though the
inductive hypothesis was not yet formulated or employed in proofs. They used
this to discover a semi-rigorous proof of the result:

nt+l
1F L 2F L .eonff &1+

1 for large n, This result also known to Alhazen.
p+

They applied ideas from (what was to become) differential and integral calculus
to obtain (Taylor-Maclaurin) series for sinx, cosx, and arctanx.The Tantrasangraha-
vakhya gives the series in verse, which when translated to mathematical notation,

can be written as:

¥ 1 ry 1 ry 1 ?"_1,'5 ¥y
v arctan == —.—— -, + - - where == 1
x 1 =x 3 x* 5 x= X
X x? x? x?
rsin—=x—x — —+x — - X — - —
v (2= —2)r- (2= = 2)r= (4= —4)r-
2 x2 x2

T—COSX =71 — — — 7 — — . — —
(2= —2)r- (2= =2)r= (4 —4)r-

where, for r = 1, the series reduce to the standard power series for these
trigonometric functions, for example:

ol
(4]

x x
sinx=x——+———+
31 5 7!
and
.
cosx=1l——v———~+ "=
2! 4 el

(The Kerala school themselves did not use the “factorial” symbolism.)

The Kerala school made use of the rectification (computation of length) of the
arc of a circle to give a proof of these results. (The later method of Leibniz, using
quadrature (i.e. computation of area under the arc of the circle), was not yet
developed.). They also made use of the series expansion of arctanx to obtain an
infinite series expression (later known as Gregory series) for o:
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Their rational approximation of the error for the finite sum of their series are of
particular interest. For example, the error, f(n + 1), (forn odd, and i = 1, 2, 3) for
the series:

T N l l l (_ljl:"‘—'.llz l (177 f l
e T T ey mET e

TN1- 42 ——— + (- f(n+ 1)
where

filn) = :1—“ f(n) = n/ _

'n:—‘_[

They manipulated the error term to derive a faster converging series for o:

T 3 1 1 1

They used the improved series to derive a rational expression, 104348 / 33215
for 0 correct up to nine decimal places, i.e. 3.141592653. They made use of an
intuitive notion of a limit to compute these results. The Kerala school
mathematicians also gave a semi-rigorous method of differentiation of some
trigonometric functions, though the notion of a function, or of exponential or
logarithmic functions, was not yet formulated.

In the field of geometry, arithmetic and algebra, the Kerala school discovered
a formula for the elliptic, Lhuilier’s formula for circum radius of a cyclic
quadrilateral by Paramesvara, decimal floating point numbers, the secant method
and iterative methods for solution of non-linear equation by Parameshvara and
Newton-Gauss interpolation formula by Govindaswami. In astronomy, Madhava
discovered a procedure to determine the position of the moon every 36 minutes
and method to estimate the motions of the planets. Late Kerala school astronomers
gave a formulation for the equation of the centre of the planets, and a heliocentric
model of the solar system.

The works of the Kerala school were first written up for the Western world by
Englishman C.M. Whish in 1834. According to him, the Kerala mathematicians
had “laid the foundation for a complete system of fluxions” and these works
abounded “with fluxional forms and series to be found in no work of foreign

.
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countries.” However, Whish'’s results were almost completely neglected, until
over a century later, when the discoveries of the Kerala school were investigated
again by C. Rajagopal and his associates. Their work includes commentaries on
the proofs of the arctan series in Yuktibhasa given in two papers, a commentary
on the Yuktibhasa's proof of the sine and cosine series and two papers that provide
the Sanskrit verses of the Tantrasangrahavakhya for the series for arctan, sin, and
cosine (with English translation and commentary).
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