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BDUL.SAAIMS OF EDUCATION ON GANDHIAN THOUGHT  
* PROF.NIMMA.VENKATA RAO    **GANTA SUMAN  

Abstract: 
This paper discusses about the Aims of education on Gandhi an thought. Education 

certainly is a means to all-round progress of man. In other words, the pathway to human-
development goes through the lanes of education. Moreover, true education is 
the sole basis of achieving ones purpose in life. It is education, which can as the real 
difficulty is that people have no idea of what education truly is. We assess the value of 
education in the same manner as we assess the value of land or of shares in the stock-
exchange market. We want to provide only such education as would enable the student to 
earn more. We hardly give any thought to the improvement of the character of the 
educated. The girls, we say, do not have to earn; so why should they be educated? As long 
as such ideas persist there is no hope of our ever knowing the true value of education. But 
although much good and useful work can be done without knowledge of the three R’s, it is 
my firm belief that we cannot always do without such knowledge. It develops and sharpens 
one’s intellect, and it increases our capacity of doing well. I have never placed an 
unnecessarily high value on the knowledge of the three R’s. I am only attempting to assign 
its proper place to it. Again, the true knowledge of self is unattainable by the millions who 
lack such education. Many a book is full of innocent pleasure, and this will be denied to us 
without education. It is no exaggeration to say that a human being without education is not 
far removed from an animal. Education, therefore, is necessary for women as it is for men. 
Key Words: All round progress, Achievement, Capacity, Assign, Improvement. 
Introduction 

Mahatma Gandhi was a great philosopher, educationist and sociologist who led India 
to Independence and inspired movements for non-violence, civil rights and freedom across 
the world. He had spent a long time in England and South Africa, so his thinking process 
was influenced by Western culture also. He had a deep knowledge of Geeta, Kuran and 
Bible. The important point of Gandhiji Educational views were that he was fully aware of 
the problems of Indians and he kept this thing in mind while imparting educational views. 
On one side he supported the aims of old Indian Education System and on other side he 
modified them according to modern period. His philosophy is a master-piece of co-
ordination between Naturalism, Pragmatism and Idealism. The Gandhian thought is based 
on such philosophy and tradition, which is basically secular and give answers to all 
questions, which are full of ecological consciousness. Philosophy of Gandhi is based on 
three fundamentals – truth, non-violence and ethics, which are not only conceptual frames 
but also virtual applications. The focus of Gandhi philosophy was educational thoughts. In 
the coming text we will discuss his educational thoughts briefly and side by side we will 
also see its relevance in today’s scenario.  According to him the aims of education should 
be: 
Nationalism: 

Education is just a means. If it is not accompanied by truthfulness, firmness, patience 
and other virtues, it remains sterile, and sometimes does harm instead of good. The object 
of education is not to be able to earn money, but to improve oneself and to serve the 
country.  
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Public Good: 
The Indian community has a moral to learn from this case. Without the right kind of 

education, the community will not only remain backward, but become increasingly. In 
itself knowledge is only a means. It can be employed for good, for making money, and in 
the service of public causes. Knowledge is justified only when it is put to good use and 
employed in the public cause. Otherwise, as we pointed out once earlier and as everyone 
will readily admit, it is like poison. 
National Service: 

Pupils are to receive education which will incline them to do nothing but national 
service when their studies are over. If, on growing up, they leave the Ashram, the 
education will have failed to that extent. Should any occasion of the kind arise, the student 
will be free [to follow his inclination]. It is not the aim, however, that the students should 
return to their parents and get lost in the sea of practical affairs. 
Knowing The Self: 

As I have earlier pointed out, most of the students look listless and devoid of energy. 
Many have asked me what they should do to overcome lethargy and serve the country? 
What should they do to earn their living? I have the impression that they are anxious about 
this matter. Before answering these questions it is necessary to find out the aim of 
education. Huxley has said that the aim of education is the building up of character. Our 
seers aver that, if in spite of his knowledge of the Vedas and shastras, a man fails to know 
himself and acquire the power to liberate himself from all bonds, his knowledge is useless. 
They have also said: "He who has known the Self knows all." Knowledge of the Self is 
possible without any literary education. Prophet Mohammed was an illiterate man. Christ 
too did not attend school. But it would be impudent to deny that these great men had 
acquired knowledge of the Self. Though they did not pass any examination, yet we hold 
them in high esteem and worship them. They were in possession of all the fruits of 
learning. They were mahatmas—men of great spiritual attainment. 
Building Character: 

All education must aim at building character. I cannot see how this can be done except 
through religion. We are yet to realize that gradually we are being reduced to a state in 
which we shall have lost our own without having acquired the new. I cannot go more into 
this, but I have met hundreds of teachers and they sighed in pain as they told me of their 
experiences... If pupils in schools lose their character, everything will have been lost. 
Manliness And Self-Respect: 

If education is to be bought at the price of manliness and self-respect, the price is too 
heavy. "Man does not live by bread alone." Self-respect and character are above means of 
livelihood or a career. I am sorry that so many students have taken their expulsion so 
much to heart. The parents as well as students must revise their ideas about education. 
Education is treated merely as a means of earning a livelihood and acquiring a status in 
society. These are not unworthy ambitions. But they are not everything in life. There are 
many other honorable means of acquiring wealth and status. There are many independent 
activities in life which one may undertake without having to contemplate loss of self-
respect. And there is no better or cleaner passport to status in society than honesty and 
selfless service of fellow-beings. If, therefore, after due effort, the college door remains 
banged in the students’ faces, they should not lose heart but seek other means of 
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livelihood. And if the other students will empty the recalcitrant colleges as a matter of 
respectful protest, they and India will not be losers, but both will be considerable gainers. 
 Kindness To All: 

He said the essence of all education was kindness-kindness to all, friends, foes, men 
and beasts. The chief object of education was the building of character which could be 
done by strict observance of brahmacharya. Mr. Gandhi then explained to the students the 
necessity of learning Hindi and spinning and said that if the whole younger generation was 
educated in the manner in which they were trained in national schools then there would 
not have been any difficulty in getting swaraj. 
Knowledge To Character: 

That is certainly what we mean. Even imparting knowledge should aim at character-
building. Knowledge is the means and character-building is the end. 
Reaching The Ideal: 

In my humble opinion, knowledge should never be used for acquiring wealth. Business 
should be the only means of doing so. The means of livelihood should be labour, i.e., 
weaving, carpentry, tailoring and such other occupations essential for maintaining human 
life. I believe that one of the chief reasons for our moral fall is that doctors, lawyers, 
teachers and others acquire their knowledge mainly for getting money and, in fact, use it 
for that purpose. What I have set out is, of course, an ideal, which we cannot attain. I have 
no doubt, however, that the nearer we get to it, the better for us. 
Making A True Student: 

The education that you are receiving is intended for swaraj. I have taken up the 
responsibilities of a chancellor in Gujarat. That too I have done in my capacity as a fighter 
for freedom and with the intention of training students to be fighters for freedom. I landed 
in England on 4th of August, 1914. What did I see there? As the War spread, the Inns of 
Courts went on closing. Many faculties in Oxford and Cambridge were also closed. During 
the War, they allotted a minor role to education. And why should they not? The outcome of 
education is that the student becomes an ideal citizen, an ideal patriot and an ornament to 
his family, his community and his nation. 
Service Of Humanity: 

In asking them to study the lives of lawyers like Ghose, Mahatma Gandhi asked them 
not merely to be satisfied with the heritage those great lawyers had left for them, but 
wished the present generation to do better. They should become the poor man’s friend in 
every sense and then alone would they be able to justify the legal profession. Their end 
was not to get more than a decent livelihood or how to shine in life, but to serve humanity 
in order to serve the motherland. They ought not to become lawyers in order to increase 
cases. The education they received ought not to be prostituted to the base use of earning a 
livelihood, it ought to be used to promote moral growth to enable them to realize 
themselves, to understand that there was the Maker who saw everything and registered all 
thoughts, pure and impure, and the learning they derived should be dedicated to a 
vigorous self-analysis and not prostituted. 
Purity Of Personal Life: 

Purity of personal life is the one indispensable condition for building a sound 
education. And my meetings with thousands of students and the correspondence which I 
continuously have with the students in which they pour out their innermost feelings and 
take me into their confidence show me quite clearly that there is much left to be desired. I 



                       

INTERNATIONAL JOURNAL OF EDUCATIONAL ASPECTS, MANAGEMENT STUDIES AND APPLIED SCIENCES                 

VOLUME - 1     ISSUE - 1 / 2     FRB - APRIL ’2012  
“IJEAMSAS”   ISSN : 2320-0383                  

 

IJPE Page 4 

  

am sure that all of you understand thoroughly what I mean. In our languages, there is a 
beautiful word, equivalent for the word student, that is, brahmachari. Vidyarthi is a coined 
word and a poor equivalent for brahmachari. And I hope you know what the 
word brahmachari means. It means searcher after God, one who conducts himself so as to 
bring himself nearest to God in the least possible time. And all the great religions of the 
world, however much they may differ, are absolutely one on this fundamental thing that no 
man or woman with an impure heart can possibly appear before the Great White Throne. 
All our learning or recitation of the Vedas, correct knowledge of Sanskrit, Latin, Greek and 
what not will avail us nothing if they do not enable us to cultivate absolute purity of heart. 
The end of all knowledge must be building of character. 
Quest For Truth: 

True education is that which helps us to know the atman, our true self, God and Truth. 
To acquire this knowledge, some persons may feel the need for a study of literature, some 
for a study of physical sciences and some others for art. But every branch of knowledge 
should have as its goal, knowledge of the self. That is so in the Ashram. We carry on 
numerous activities with that aim in view. All of them are, in my sense of the term, true 
education. Those activities can also be carried on without any reference to the goal of 
knowledge of the self. When they are so carried on, they may serve as a means of livelihood 
or of something else, but they are not education. In an activity carried on as education, a 
proper understanding of its meaning, devotion to duty and the spirit of service are 
necessary. The first necessarily brings about development of the intellect. In doing any 
piece of work, however small, we should be inspired by a holy aim and, while doing it, we 
should try to understand the purpose which it will serve and the scientific method of doing 
it. There is a science of every type of work whether it be cooking, sanitation, carpentry or 
spinning. Everybody who does his work with the attitude of a student knows its science or 
discovers it. 
Selfless Service: 

Studies should be undertaken only with the aim of equipping oneself for service. Since, 
however, service of others gives one the highest joy, one may say that studies are for joy. I 
have not heard of anyone, however, who found unbroken joy in life through literary 
pursuits alone without devoting himself to service. 
National Character: 
What is your goal in education when India obtains self-rule? : 

Character - building. I would try to develop courage, strength, virtue, the ability to 
forget oneself in working towards great aims. This is more important than literacy; 
academic learning is only a means to this greater end. That is why India’s great lack of 
literacy, deplorable as it is, does not appeal to me nor make me feel that India is unfit for 
self-rule. 
Would you try to bring about any specific kind of social organization through 
education?: 

I would feel that if we succeed in building the character of the individual, society will 
take care of itself. I would be quite willing to trust the organization of society to individuals 
so developed. 
In developing the new national spirit in India would you like to make patriotic 
feelings so strong that duty to one’s country would be a higher good than obeying 
one’s personal conscience?: 
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I hope that will never be. One’s own inner convictions come first always. But in a 
nation where character is developed in all individuals, there can be no conflict between the 
dictates of one’s own conscience and those of the State. 
Self control: 

The true aim of education is spiritual development. One should, therefore, go in for 
such kind of education as will bring it about. It need not be of one fixed type. Hence it is not 
necessary to say anything on that subject. One should lead a life of self-control. 
Humility: 

With this introduction I would like to tell the students, boys and girls, that humility is 
the primary thing to be acquired. One who is not humble cannot put one’s learning to 
proper use. What does it matter if he has obtained double first class or has stood first? One 
does not achieve everything by just passing an examination. It is possible that it may help 
in securing a good job or a good marriage alliance. But, if learning is to be put to proper 
use, if it is to be used only for the sake of service, one should acquire more and more 
humility every day. No service is possible without it. 
Wholesome Educational Environment: 

That boy will grow into a courageous, healthy and service-minded boy, provided he 
gets a wholesome, environment.1 His body as well as his mind will develop in right 
proportion. He will be free of any fraud or immorality. Staying in the village he will serve 
the villagers and will be content to live on the subsistence provided by the villagers. 
Through his service and the knowledge acquired by him he will provide proper guidance 
to the people around him and thus train more young men. I expect that a student trained 
under the Nayee Talim would develop on these lines. 
Conclusion: 

Gandhi's idea of education is not only a new method and technique of education but 
also a new way of life. He advocates the creation of a balanced and harmonious social 
order with ethical value of truth, love and non-violence. It covers the total development of 
both the individual and society. The ultimate aim of self reliance and self realization is the 
essential outcome of this method of education. Gandhi's concept of basic education is an 
integrated whole, consisting of all aspects of education, such as spiritual, physical, 
intellectual and vocational. Religious education is an integral part of basic education. He 
believed that the purpose of education should be an all-round development of an 
individual. Gandhi’s concept of education is of quite significance in the contemporary 
situation. His philosophical concept of education is entirely based on the development of 
human personality, to maintain the discipline, to create the manual work with learning and 
to develop the culture of the peace. He was a great educationist and an individualist par 
excellence. He knew that education is the most important means in the society which can 
be used as an instrument of socio-economic progress, material advancement, political 
evolution and moral development of an individual. Gandhi’s whole philosophy and work 
was based on ethics and morality. His concept of education is also founded on ethics and 
morality. It may be said that his concept of education has full of religious ideas. His idea of 
religion is different from common concept. His concept of religion is ‘service of humanity’. 
For the spirit of religions he propounded ‘Nai Talim’ or ‘basic education’. This new 
education system, Archarya Kriplani says, ‘… is the coping stone of Gandhi’s social and 
political edifice’. His philosophical thought on education is highly pedestal that creates the 
socio-economic development of the society. 
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EGO INTEGRITYAT OLD AGE 
 

*DR. MOLLY JOY   **DR. REMA MK 
Abstract: 

Erik Erikson's theory of psychosocial development is one of the best-known theories of 
personality in Psychology. Each stage in Erikson's theory is concerned with becoming 
competent in an area of life. If the stage is handled well, the person will feel a sense of 
mastery, which is sometimes referred to as ego strength or ego quality. If the stage is 
managed poorly, the person will emerge with a sense of inadequacy.  

This paper outlines the Psychosocial Stage at the old age “Ego integrity and focused on 
reflecting back on life. Those who are unsuccessful during this stage will feel that their life 
has been wasted and will experience many regrets. The individual will be left with feelings 
of bitterness and despair.  Successfully completing this phase means looking back with few 
regrets and a general feeling of satisfaction.  Those who feel proud of their 
accomplishments will feel a sense of integrity and attain the virtue of wisdom and 
renunciation. These individuals will attain wisdom, even when confronting death. The 
study is conducted as a self-report survey with individuals either completing 
questionnaires themselves or being assisted to do so through closed question interviews.  
The data was obtained from 30 individuals between the age group of 60 to90. Qualitative 
and descriptive analysis was used to substantiate integrity domain namely spiritual, 
physical, psychological and social. The study finding indicates that the oldest adults 
belonging to the age group of 80- 90 years have more spiritual and psychological integrity 
in comparison to other older adults.  
Introduction:  

Erikson (1982) represents one of the few personality theorists to examine aging as a 
stage of development. According to Erikson's theory, personality development goes 
through a series of eight, hierarchically ordered stages. Associated with each stage is a 
psychosocial crisis that the individual either successfully resolves or fails to resolve. 
Failure results in incomplete development of the personality, and inhibits further 
development of the personality. 

The final stage of Erikson's (1982) theory is later adulthood (age 60 years and older). 
The crisis represented by this last life stage is integrity versus despair. Erikson (1982) 
proposes that this stage begins when the individual experiences a sense of mortality. This 
may be in response to retirement, the death of a spouse or close friends, or may simply 
result from changing social roles. No matter what the cause, this sense of mortality 
precipitates the final life crisis. The final life crisis manifests itself as a review of the 
individual’s life-career. Similar to Butler's (1963) life review, individuals review their life-
career to determine if it was a success or failure. Those who are unsuccessful during this 
stage will feel that their life has been wasted and will experience many regrets. The 
individual will be left with feelings of bitterness and despair. Conversely, despair is the 
result of the negative resolution or lack of resolution of the final life crisis. This negative 
resolution manifests itself as a fear of death, a sense that life is too short, and depression. 
Despair is the last dystonic element in Erikson's (1959, 1982) theory.  

Those who feel proud of their accomplishments will feel a sense of integrity. 
Successfully completing this phase means looking back with few regrets and a general 
feeling of satisfaction. These individuals will attain Wisdom &Renunciation, as referred 
by Erickson as the virtue . Even when confronting death, they reflect calmness, tolerance, 

http://psychology.about.com/od/psychosocialtheories/a/integrity-versus-despair.htm
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appropriate emotional detachment - non-projection, no regrets, peace of mind, non-
judgmental, spiritual or universal reconciliation, acceptance of inevitably  of  departing 
(Baltes et al. 1990).Wisdom is associated with a multitude of positive characteristics, such 
as ego integrity and maturity, judgment and interpersonal skills, and an exceptional 
understanding of life (Clayton 1982; Erikson et al. 1986; Orwoll and Perlmutter 1990)  . 

The cognitive dimension of wisdom refers to a person’s ability tounderstand life, that 
is, to comprehend the significance and deep meaning of phenomena and events, 
particularly with regard tointrapersonal and interpersonal matters (Ardelt 2000; 
Blanchard-Fields and Norris 1995; Chandler and Holliday 1990; Kekes 1983;Sternberg 
1990). This includes knowledge of the positive and negativeaspects of human nature, of 
the inherent limits of knowledge, andof life’s unpredictability and uncertainties.  

In the present study, ego integrity in old age is assumed to be positively related to 
mental health, satisfaction with life, and the ability to cope with physical, cognitive and 
social decline and the nearing of death. 
Objective:  

To study the Psychosocial Stage at the old age,Ego Integrity” focused on the 
virtue of wisdom:  
Method 

Qualitative and descriptive design is used to substantiate ego integrity( 
Erickson 1982) attained   at the old age: 

The study is conducted as a self-report survey with individuals either completing 
questionnaires themselves or being assisted to do so through closed question interviews. 
Additional qualitative data are obtained through open questions. A total of 30 participants 
are surveyed as a convenience sample with a mean age of 74.04 years, for the 
measurement of Ego Integrity .Scale devised by Lowis and Raubenheimer 
(1997)isused.Thescale comprised of 30 items constructed fromErikson’s  descriptions of 
ego integrity and despair(Erikson et al. (1986). Good content and face  validity ofthe items 
is thus assured. The item used for the measure included integrity domain of spiritual, 
physical, psychological and social . The scale has five response options, ranging from 
strongly 

Disagree to strongly agree, scored one to five, respectively. Examples of items are ‘‘I 
can accept the ups and downs of my past life, I have moved beyond the fear of death,  I can 
accept the changes brought about by aging, Overcoming the challenges of later life lifts my 
spirits,  I like the slower pace of life as I have got older, I have rediscovered some of the joy 
and playfulness of my younger days, My life has been a growth process right up to the 
present, I have accumulated knowledge and experience, and have the ability to apply it etc. 
The scale had Cronbach reliability of .86 (Lowis&Raubenheimer, 1997).Qualitative, 
descriptive and inferential analysis was used to substantiate their ego integrity.  
Results and Discussion 
Table 1.Description of the integrity domain at older adults  

Integrity 
domain  
 
 

60- 70  70- 80 80- 90 

Mean  SD  SE Mean  SD  SE Mean  SD  SE  

Spiritual  2.00 1.24 .894 3.16 1.48 .271 4.50 .480 .271 
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Physical   2.20 .918 .290 2.40 .932 .170 2.90 .471 .108 

Psychological  2.00 .666 .210 2.66 1.12 .205 3.70 .872 ..197 

Social  2.30 .823 .263 2.06 .639 .116 1.80 .118 .037 

Table2 
ANOVA Table  representing the significance difference  in  integrity domains 

Ego integrity 
domain  

 
Sum of 

Squares df Mean Square F Sig. 

Spiritual Between 
Groups 

34.167 2 17.083 15.375 .000* 

Within Groups 30.000 27 1.111   

Total 64.167 29    

Physical Between 
Groups 

6.378 2 3.189 5.068 .014 

Within Groups 16.989 27 .629   

Total 23.367 29    

psychological Between 
Groups 

23.030 2 11.515 22.800 .000* 

Within Groups 13.636 27 .505   

Total 36.667 29    

Social Between 
Groups 

.878 2 .439 1.078 .354 

Within Groups 10.989 27 .407   

Total 11.867 29    

 
 Analysis of the descriptive statistics and ANOVA shows that the spiritual domain and 

psychological domain of integrity is significant at the age group 80- 90 years.  It shows 
that, the oldest group has moved towards understanding the life more meaningful and 
clear. Also in the pursuit of exploring spiritual gifts in later life and they have moved 
beyond the fear of death. They have become less interested in material things.Wise elders 
can accept life’s limitations, contradictions, uncertainty, and unpredictability and be able 
to maintain the integrity of experience.  They are able to better cope with the physical 
changes happening to them. They are also able to cope with the death of closed ones. The 
social integrity is not significant across the age levels andless with the oldest group 
because of the   physical and cognitive changes happening to them. 
Conclusion: 

Older adults look back on their lives and recognize thegood things they have achieved 
in their family life, work career, personalendeavors, religious orientation, and other 
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domains of life. Oldest adults, incomparison to the other older adults, may be more 
oriented toward maximizing emotional rewards through the life review process 
(Pasupathi&Carstensen, 2003). Life review can help older individuals acquire ego integrity 
and avoid despair. A life review, according to Erikson, can help create an acceptance of 
one’s one and only life cycle with few or no regrets. It does this byhelping individuals 
integrate memories into a meaningful whole, and to provide aharmonious view of past, 
present, and future (Clayton, 1975). 

Erikson's psychosocial theory should be taught to everyone - especially to school 
children, collegestudents,teachers and parents - it's certainly accessible enough, and would 
greatly assist all people of all ages to understand the connections between life experiences 
and human behaviour and particularly how grown-ups can help rather than hinder 
children's development into rounded emotionally mature people. Everyone can change 
and grow, no matter what has gone before. Understanding why we are like we are gaining 
meaningful self-awareness is always a useful and important step forward. Erikson's theory 
should help to enable a meaningful understanding and personal growth in life. 
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TALENT MANAGEMENT IN TRANFORMING PUBLIC SECTOR BANKS 
-SOME REFELECTIONS 

 

* DR. D. V. RAMANA MURTHY ** P. SESHAGIRIRAO 
Abstract:                                                                              

Banks are basically human organizations. People/employees are the greatest assets for 
the banks. If not properly managed these assets may prove to be biggest liabilities and 
adversely affect the bank’s bottom line. Asset quality, capital adequacy, financial inclusion 
and people management are some of the key issues facing the Indian banking industry 
today. Leadership and the ‘right’ people would be very critical for banks over the next 4-5 
years as they work towards achieving their growth agenda and ward off competition for 
people  from the new generation private sector and foreign banks. The future operating 
model for banks would force banks to choose their areas of differentiation. They should be 
the service providers by choice and not by compulsion any more. This paper discusses the 
opportunities and challenges that lie ahead of the Indian banking industry with reference 
to people advantage through people management. 
Key words: 

People Advantage, People Management, Generation Gap, Induction, Performance 
Management, Succession Planning, Career Management, Skill Set, Change 
,Transition. According to a study, about 69 percent of the bank customers in the high and 
upper middle income group would tend to remain with their bank when choosing to buy a 
financial product even if the bank did not quote the best price. A key aspect to this 
challenge will be the bank’s ability to build and retain a team that is trained, not only in the 
nuances of the products and services they sell, but also in the development of soft skills 
and trust building skills. The emerging middle class is likely to value the relationship 
higher; if their point of contact is someone they trust. This speaks of leveraging people 
advantage through people management in Banks. 
Role of Institute of Banking Personnel Selection: 

It is generally accepted that the processes followed by IBPS for selection are 
fair and transparent. IBPS endeavors to select the best people from among the universe of 
applicants. However, for its continued relevance for the next 25 years, IBPS must not only 
Endeavour to select the best people but the most appropriate people for a job. It is found 
very few people willing to undergo rural postings. As the Indian banking system embarks 
on the massive goal of financial inclusion, IBPS would have to ensure that candidates 
having compassion for poor and underprivileged, willing to work in rural areas, etc. are 
selected for the banking industry. The key challenge, thus, is how to integrate such 
requirements into the selection process itself so that the most appropriate and not just the 
best people are selected. 

In a globalised world, everyone would be competing to attract the best people and the 
requirement is only going to go up. IBPS would have to upscale itself with appropriate 
methodology, technology, manpower, etc. to be able to effectively deliver on its clients’ 
Requirements. They have already redesigned their selection process by introducing the 
entry level test at two levels; prelims and final to face large scale demand from people 
opting for banking careers. 
Managing Generation Gap in Employees: 

With a significant number of senior and middle management executives due to retire 
over the next few years, the leadership issue becomes serious. Almost 80 percent of middle 
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management and 50 percent of the junior–most officers will be lost through retirement 
within the next 10 years. Crucial competencies and know–how will be lost with the 
departing executives which results in  the yawning generation gap that will emerge at a 
typical public sector bank over the next five years. If aggressive recruiting from the 
younger population is undertaken, the ranks of the 20–30 year age group will swell; at the 
same time, the majority of the remaining workforce will fall into the 50–60 year age group. 
This emerging manpower profile will leave a generation gap between the young new hires 
and the experienced employees to whom they would report. Such a gap creates a 
disconnect that threatens to damage the assimilation and retention of the new recruits. 
There is an urgent need to devise  thestrategic HRD interventions to manage this 
generation gap. 
New Employee Induction and continuous skill upgradation - New ApproachNeeded : 

Banks must induct manpower at a steady rate to support growth and make up for the 
rapidly retiring manpower. The rules of the game have changed since a decade ago, when 
large numbers were steadily recruited. This requires a carefully coordinated recruitment 
program that is attuned to the new rules of the recruitment market. Just as many public 
sector banks have re–branded themselves for young customers, so must they re–brand 
their corporate image in the recruitment market. 

 In order to attract the required quality and number of new hires, the banks must first 
identify those recruiter pools that are a good match for their needs and those in which they 
are competitively advantaged. Meticulously planned and executed cross–functional 
rotation, a mentorship program, training and skill development sessions and recognition 
of performance, all go into making a fruitful on–boarding experience for the first three 
years. If the bank can make an employee stay for three years, the probability of the 
employee leaving for a marginally higher compensation is significantly lower. 

It is not sufficient to recruit fresh talent at an entry level. Rapid retirements over the 
next decade will lead to a disappearance of skill sets and know–how at senior levels of the 
organization. Certain job positions like credit and treasury sales are typically in deficit and 
need to be planned for at various levels. Several job families require talent on contract at 
senior levels at high salaries. Banks should consider direct induction at senior levels from 
unconventional talent pools. Lateral / unconventional talent induction: is the need of the 
hour. A well designed induction and training programmes will be a powerful tool of the 
bank. It is sort of capital investment, the benefit of which the organization reaps over many 
years. 
 Performance Management Systems (PMS) – The Core of People Management: 

An effective PMS is at the core of any modern high–performance–oriented 
organization. The PMS of many private sector institutions have evolved into highly 
sophisticated systems. They utilize balanced score cards that go beyond simple financial 
targets for performance. Some deploy a 360° feedback mechanism. Public sector banks are 
lagging far behind. Their performance management systems are typically rudimentary and 
lack credibility with appraisers and appraisees alike. 

The first and the simplest place to begin with is to re–establish the sanctity and 
credibility of targets. The branch managers in many public sector banks have  many 
targets. With such a high number of targets, the manager stops taking ownership and 
responsibility. A suitable system that tracks the  parameters of performance need to be 
devised. 
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In the cultural setting of the public sector banks, inclusive group incentives would be 
more effective. Finally, the incentive has to be linked over time to the PMS scores. 
Significant initiatives from the people at Top Management are crucial to defeat the inertia 
in target setting, measurement, evaluation and providing feedback . 
Succession Planning and Career Management - Systematic Approach Needed: 

The exit of experienced professionals in large numbers through retirements creates 
gaps that need to be tracked and filled with careful planning. Bankers will need to 
specialize in different business lines while maintaining basic general competency. 
Corporate banking, retail banking, treasury, finance, technology, and HR will increasingly 
require staff with relevant aptitude. Banks need to identify  such tracks within which the 
staff need be groomed. Banks have to create a skills and competency inventory covering 
most of the employees. Technology should be used  to identify potential successors to 
critical positions and identify the most optimal placement for individuals. A suitable and 
updated career plans and career path progressions need be worked out to manage 
management succession in banks. 
Direct Employee Cost vs Revenues – Needs a Fresh look: 

Over time, public sector banks need to create operating leverage by reducing the high 
fixed employee costs that currently account for over 60 percent of total costs. As markets 
become more competitive, agility in cost structure is required to deal with the volatility in 
revenue streams. Intelligent outsourcing of non–core functions may be  mandatory to 
ensure that the cost to the bank is variable with business volume. An increase in 
compensation has to be structured on a variable basis such that higher employee costs are 
accompanied with higher revenues and vice versa. 
 Enriching Middle Management – A Strategic Option: 

The most important lever to recharge human resources in public sector banks is to 
unlock the potential of the second layer of management. This senior and middle 
management layer can make or break any new initiative or change program. Enrich the 
Roles. Roles should sufficiently exciting to motivate the executives. A feeling of 
disempowerment at this level is the single biggest dampener of new initiatives. Hence 
empower the executives. Enable the middle managers to lead officers and the non officers 
below them to drive performance. The program to nurture future leaders cannot use 
classroom training but rather on–the–job learning, involving a variety of interventions 
such as special projects, personal coaching, peer assist programs, and a customized job 
rotation program. 
Energise and Stimulate Clerical Cadre : 

Clerical cadres constitute a majority of the staff within the public sector, representing 
almost 60 percent of the total workforce. Their significance is further amplified by their 
position as the first line of customer contact and service encounter, literally the human 
face of their institutions. Added to this, the clerks are relative young, and resulting 
potential for a long–term stake in their institutions. It is observed that clerical segment 
represents significant unharnessed potential within public sector banks in India. There is 
an urgent need to energise and stimulate this segment to tap full potential from them in 
order to effectively managing service encounters and avoiding service failures and 
planning service recoveries. 
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Reskill at Every Level – A New HRD Philosophy: 
New skills are required at every level of public sector banks. The programs at the 

lowest level are oriented towards new functional skills such as sales and marketing, 
services, technology and so on. For the branch managers, the focus is on business 
management expertise and a change in mindset essential to prepare them to assume the 
full range of responsibilities. For senior managers, the challenge is to provide the 
leadership coaching that will prepare them for seamless transition to top management 
roles. The officials at the top management have to be sensitized on motivation and 
inspiration which is crucial to oversee the change. 
Be the Change to Manage Change Effectively: 

HR issues are highly sensitive and require change at the most personal level. People 
need to change their daily behaviour and responses in different situations and to accept 
newer challenges in new job profiles. HR transformation should be attempted only when 
top management is fully committed to the change, has a clear vision of the desired result, 
have sufficient time to see the change through. 
People Advantage –The New HR Philosophy: 

The top management has to realize and view the regulator’s guidelines as business 
opportunities rather than mere points for compliance.  Banks should understand that the 
global best practices, much talked about theoretically, shall get translated into business 
models – and this is right time to converge with ongoing  financial sector reforms. 

The top management has to convince itself of the new principles for people 
development, creating a brand for the organization’s employees, generation Y’s aspirations 
and expectations from jobs, creating specialist tracks for people and so on. Most 
importantly, the top management has to identify ways to prevent genuine mistakes from 
destroying people’s careers. The size and shape of the HR department has to be 
fundamentally different. New units must be created to introduce concepts such as career 
management, performance management, behavior almanagement and training, employee 
engagement, and so on. The other existing departments have to be upgraded with new 
skills, technology and role mandates. Recruiting has to be beefed up to facilitate a steady 
inflow of talent and ensure effective induction.  
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HUMAN ECONOMIC BEHAVIOR VS ECONOMIC ANTHROPOLOGY  
-  AN ECONOMICS PERSPECTIVE 

 

* DR.P.G.V.L.NARASIMHA RAO  
Introduction: 

Economic anthropology is a field that attempts to explain 
human economic behavior in its widest historic, geographic and cultural scope. It is 
practiced by anthropologists and has a complex relationship with the discipline of 
economics, of which it is highly critical. Its origins as a sub-field of anthropology began 
with work by the Polish founder of anthropology Bronislaw Malinowski and the 
French Marcel Mauss on the nature of reciprocity as an alternative to market exchange. For 
the most part, studies in economic anthropology focus on exchange. In contrast, 
the Marxian school known as "political economy" focuses on production. 

Post-World War II, economic anthropology was highly influenced by the work of 
economic historian Karl Polanyi. Polanyi drew on anthropological studies to argue that 
true market exchange was limited to a restricted number of western, industrial societies. 
Applying formal economic theory (Formalism) to non-industrial societies was mistaken, he 
argued. In non-industrial societies, exchange was "embedded" in such non-market 
institutions as kinship, religion, and politics (an idea he borrowed from Mauss). He labelled 
this approach Substantivism. The Formalist vs Substantivist debate was highly influential 
and defined an era. 

As globalization became a reality, and the division between market and non-
market economies – between "the West and the Rest" – became untenable, anthropologists 
began to look at the relationship between a variety of types of exchange within market 
societies. Neo-substantivists examine the ways in which so-called pure market exchange in 
market societies fails to fit market ideology. Economic anthropologists have abandoned 
the primitivist niche they were relegated to by economists. They now study the operations 
of corporations, banks, and the global financial system from an anthropological 
perspective. 
Malinowski and Mauss on Kula exchange 

Bronislaw Malinowski's path-breaking work, Argonauts of the Western Pacific (19), 
addressed the question, "why would men risk life and limb to travel across huge expanses 
of dangerous ocean to give away what appear to be worthless trinkets?" (He could have 
asked this as well about the Dutch giving trinkets to the aboriginals of Manhattan Island). 
Malinowski carefully traced the network of exchanges of bracelets and necklaces across 
the Trobriand Islands, and established that they were part of a system of exchange 
(the Kula ring). He stated that this exchange system was clearly linked to political 
authority. In the 1920s and later, Malinowski's study became the subject of debate with the 
French anthropologist, Marcel Mauss, author of The Gift (Essai sur le 
don, 1925). Malinowski emphasised the exchange of goods between individuals, and their 
non-altruistic motives for giving: they expected a return of equal or greater value. In other 
words, reciprocity is an implicit part of gifting; no "free gift" is given without expectation of 
reciprocity. Mauss, in contrast, has emphasized that the gifts were not between individuals, 
but between representatives of larger collectivities. These gifts were, he argued, a "total 
prestation." They were not simple, alienable commodities to be bought and sold, but, like 
the "Crown jewels", embodied the reputation, history and sense of identity of a "corporate 
kin group," such as a line of kings. Given the stakes, Mauss asked "why anyone would give 
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them away?" His answer was an enigmatic concept, hau, "the spirit of the gift." A good part 
of the confusion (and resulting debate) was due to a bad translation. Mauss appeared to be 
arguing that a return gift is given to keep the very relationship between givers alive; a 
failure to return a gift ends the relationship and the promise of any future gifts. Based on 
an improved translation, Jonathan Parry has demonstrated that Mauss was arguing that 
the concept of a "pure gift" given altruistically only emerges in societies with a well-
developed market ideology. Mauss' concept of "total prestations" has been developed in 
the later 20th century by Annette Weiner, who revisited Malinowski's fieldsite in the 
Trobriand Islands. Her 1992 critique was twofold: she noted first that Trobriand Island 
society has a matrilineal kinship system, and that women hold a great deal of economic 
and political power, as inheritance is passed through the female lines. Malinowski missed 
this and ignored women's exchanges in his study. Secondly, Weiner has developed Mauss' 
argument about reciprocity and the "spirit of the gift" in terms of "inalienable possessions: 
the paradox of keeping while giving." Weiner contrasts "moveable goods," which can be 
exchanged, with "immoveable goods," which serve to draw the gifts back (in the Trobriand 
case, male Kula gifts are moveable gifts compared to those of women's landed property). 
She argues that the specific goods given, such as Crown Jewels, are so identified with 
particular groups that, even when given, they are not truly alienated. Not all societies, 
however, have these kinds of goods, which depend upon the existence of particular kinds 
of kinship groups. French anthropologist Maurice Godelier pushed the analysis further 
in The Enigma of the Gift(1999). 

Albert Schrauwers has argued that the kinds of societies used as examples by 
Weiner and Godelier (including the Kula ring in the Trobriands, the Potlatch of 
the Indigenous peoples of the Pacific Northwest Coast in the United States and Canada, and 
the Toraja of South Sulawesi, Indonesia) are all characterized by ranked aristocratic kin 
groups that fit with Claude Lévi-Strauss' model of "House Societies" (where "House" refers 
to both noble lineage and their landed estate). Total prestations are given, he argues, to 
preserve landed estates identified with particular kin groups and maintain their place in a 
ranked society. 
Gifts and commodities 

The misunderstanding about what Mauss meant by "the spirit of the gift" led some 
anthropologists to contrast "gift economies" with "market economies," presenting them as 
polar opposites and implying that non-market exchange was always altruistic. Marshall 
Sahlins, a well-known American cultural anthropologist, identified three main types of 
reciprocity in his book Stone Age Economics (1972). Gift or generalized reciprocity is the 
exchange of goods and services without keeping track of their exact value, but often with 
the expectation that their value will balance out over time. Balanced or Symmetrical 
reciprocity occurs when someone gives to someone else, expecting a fair and tangible 
return - at a specified amount, time, and place. Market or Negative reciprocity is the 
exchange of goods and services whereby each party intends to profit from the exchange, 
often at the expense of the other. Gift economies, or generalized reciprocity, occur within 
closely knit kin groups, and the more distant the exchange partner, the more imbalanced 
or negative the exchange becomes. 

This opposition was classically expressed by Chris Gregory in his book "Gifts and 
Commodities" (1982). Gregory argued that 
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Commodity exchange is an exchange of alienable objects between people who are 
in a state of reciprocal independence that establishes a quantitative relationship 
between the objects exchanged… Gift exchange is an exchange of inalienable objects 
between people who are in a state of reciprocal dependence that establishes 
a qualitative relationship between the transactors" (emphasis added.) 

Commodity exchange Gift exchange 

immediate exchange delayed exchange 

alienable goods inalienable goods 

actors independent actors dependent 

quantitative relationship qualitative relationship 

between objects between people 

Other anthropologists, however, refused to see these different "exchange spheres" 
as polar opposites. Marilyn Strathern, writing on a similar area in Papua New Guinea, 
dismissed the utility of the opposition in The Gender of the Gift (1988). 
Spheres of exchange 

The relationship of new market exchange systems to indigenous non-market 
exchange remained a perplexing question for anthropologists. Paul Bohannan (see below, 
under substantivism) argued that the Tiv of Nigeria had three spheres of exchange, and 
that only certain kinds of goods could be exchanged in each sphere; each sphere had its 
own different form of money.12 Similarly, Clifford Geertz's model of "dual economy" in 
Indonesia,1 and James C. Scott's model of "moral economy" hypothesized different 
exchange spheres emerging in societies newly integrated into the market; both 
hypothesized a continuing culturally ordered "traditional" exchange sphere resistant to 
the market. Geertz used the sphere to explain peasant complacency in the face of 
exploitation, and Scott to explain peasant rebellion. This idea was taken up lastly by 
Jonathan Parry and Maurice Bloch, who argued in Money and the Morality of 
Exchange (1989) that the "transactional order" through which long-term social 
reproduction of the family takes place has to be preserved as separate from short-term 
market relations. 
Charity: "the poison of the gift" 

In his classic summation of the gift exchange debate, Jonathan Parry highlighted 
that ideologies of the "pure gift" (as opposed to total prestations) "is most likely to arise in 
highly differentiated societies with an advanced division of labour and a significant 
commercial sector." Schrauwers illustrated the same points in two different areas in the 
context of the "transition to capitalism debate". He documented the transformations 
among the To Pamona of Central Sulawesi, Indonesia, as they were incorporated in global 
market networks over the twentieth century. As their everyday production and 
consumption activities were increasingly commodified, they developed an oppositional gift 
(posintuwu) exchange system that funded social reproductive activities, thereby 
preserving larger kin, political and religious groups. This "pure gift" exchange network 
emerged from an earlier system of "total prestations." 

Similarly, in analyzing the same "transition to capitalist debate" in early 19th 
century North America, Schrauwers documented how new, oppositional "moral 
economies" grew in parallel with the emergence of the market economy. As the market 
became increasingly institutionalized, so too did early utopian socialist experiments such 
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as the Children of Peace, in Sharon, Ontario, Canada. They built an ornate temple dedicated 
to sacralizing the giving of charity; this was eventually institutionalized as a mutual cr 
organization, land sharing, and co-operative marketing. In both cases, Schrauwers 
emphasizes that these alternate exchange spheres are tightly integrated and mutualistic 
with markets as commodities move in and out of each circuit. Parry had also underscored, 
using the example of charitable giving of alms in India (Dāna), that the "pure gift" of alms 
given with no expectation of return could be "poisonous." That is, the gift of alms 
embodying the sins of the giver, when given to ritually pure priests, saddled these priests 
with impurities that they could not cleanse themselves of. "Pure gifts" given without a 
return, can place recipients in debt, and hence in dependent status: the poison of the 
gift. Although the Children of Peace tried to sacralize the pure giving of alms, they found 
charity created difficulties for recipients. It highlighted their near bankruptcy and hence 
opened them to lawsuits and indefinite imprisonment for debt. Rather than accept charity, 
the free gift, they opted for loans. 
'The social life of things' and singularization 

Rather than emphasize how particular kinds of objects are either gifts or 
commodities to be traded in restricted spheres of exchange, Arjun Appadurai and others 
began to look at how objects flowed between these spheres of exchange. They shifted 
attention away from the character of the human relationships formed through exchange, 
and placed it on "the social life of things" instead. They examined the strategies by which 
an object could be "singularized" (made unique, special, one-of-a-kind) and so withdrawn 
from the market. A marriage ceremony that transforms a purchased ring into an 
irreplaceable family heirloom is one example; the heirloom, in turn, makes a perfect gift. 
Singularization is the reverse of the seemingly irresistible process of commodification. 
These scholars show how all economies are a constant flow of material objects that enter 
and leave specific exchange spheres. A similar approach is taken by Nicholas Thomas, who 
examines the same range of cultures and the anthropologists who write about them, and 
redirects attention to the "entangled objects" and their roles as both gifts and 
commodities.20This emphasis on things has led to new explorations in "consumption 
studies" (see below). 
Cultural construction of economic systems: the substantivist approach 
Formalist vs substantivist debate 

The opposition between substantivist and formalist economic models was first 
proposed by Karl Polanyi in his work The Great Transformation (1944). He argued that the 
term 'economics' has two meanings: the formal meaning refers to economics as the logic of 
rational action and decision-making, as rational choice between the alternative uses of 
limited (scarce) means. The second, substantive meaning, however, presupposes neither 
rational decision-making nor conditions of scarcity. It simply refers to the study of how 
humans make a living from their social and natural environment. A society's livelihood 
strategy is seen as an adaptation to its environment and material conditions, a process 
which may or may not involve utility maximisation. The substantive meaning of 
'economics' is seen in the broader sense of 'economising' or 'provisioning'. Economics is 
simply the way members of society meet their material needs. Anthropologists embraced 
the substantivist position as empirically oriented, as it did not impose western cultural 
assumptions on other societies where they might not be warranted. The Formalist vs. 
Substantivist debate was not between anthropologists and economists, however, but a 
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disciplinary debate largely confined to the journal Research in Economic Anthropology. In 
many ways, it reflects the common debates between "etic" and "emic" explanations as 
defined by Marvin Harris in cultural anthropology of the period. The principal proponents 
of the substantivist model were George Dalton and Paul Bohannan. Formalists such 
as Raymond Firth and Harold K. Schneider asserted that the neoclassical model of 
economics could be applied to any society if appropriate modifications are made, arguing 
that its principles have universal validity. 

For some anthropologists, the substantivist position does not go far 
enough. Stephen Gudeman, for example, argues that the processes of making a livelihood 
are culturally constructed. Therefore, models of livelihoods and related economic concepts 
such as exchange, money or profit must be analyzed through the locals' ways of 
understanding them. Rather than devising universal models rooting in Western 
economic terminologies and then applying them indiscriminately to all societies, scholars 
must come to understand the 'local model'. 
Stephen Gudeman and the culturalist approach 

In his work on livelihoods, Gudeman seeks to present the "people's own economic 
construction" (1986:1); that is, people's own conceptualizations or mental maps of 
economics and its various aspects. His description of a peasant community 
in Panama reveals that the locals did not engage in exchange with each other in order to 
make a profit but rather viewed it as an "exchange of equivalents", with the exchange value 
of a good being defined by the expenses spent on producing it. Only outside merchants 
made profits in their dealings with the community; it was a complete mystery to the locals 
how they managed to do so. 

Gudeman also criticizes the substantivist position for imposing their universal 
model of economics on preindustrial societies and so making the same mistake as the 
formalists. While conceding that substantivism rightly emphasises the significance of 
social institutions in economic processes, Gudeman considers any deductive universal 
model, be it formalist, substantivist or Marxist, to be ethnocentric and tautological. In his 
view they all model relationships as mechanistic processes by taking the logic of natural 
science based on the material world and applying it to the human world. Rather than to 
"arrogate to themselves a privileged right to model the economies of their subjects", 
anthropologists should seek to understand and interpret local models (1986:8). Such local 
models may differ radically from their Western counterparts. For example, the Ibanuse 
only hand knives to harvest rice. Although the use of sickles could speed up the harvesting 
process, they believe that this may cause the spirit of the rice to flee, and their desire to 
prevent that outcome is greater than their desire to economize the harvesting process. 

Gudeman brings post-modern cultural relativism to its logical conclusion. 
Generally speaking, however, culturalism can also be seen as an extension of the 
substantivist view, with a stronger emphasis on cultural constructivism, a more detailed 
account of local understandings and metaphors of economic concepts, and a greater focus 
on socio-cultural dynamics than the latter (cf. Hann, 2000). Culturalists tend to be both less 
taxonomic and more culturally relativistic in their descriptions while critically reflecting 
on the power relationship between the ethnographer (or 'modeller') and the subjects of 
his or her research. While substantivists generally focus on institutions as their unit of 
analysis, culturalists lean towards detailed and comprehensive analyses of particular local 
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communities. Both views agree in rejecting the formalist assumption that all human 
behaviour can be explained in terms of rational decision-making and utility maximisation. 
Culturalism can be criticized from various perspectives. Marxists argue that culturalists 
are too idealistic in their notion of the social construction of reality and too weak in their 
analysis of external (i.e. material) constraints on individuals that affect their livelihood 
choices. If, as Gudeman argues, local models cannot be held against a universal standard, 
then they cannot be related to hegemonic ideologies propagated by the powerful, which 
serve to neutralise resistance. This is further complicated by the fact that in an age 
of globalizationmost cultures are being integrated into the global capitalist system and are 
influenced to conform to Western ways of thinking and acting. Local and global discourses 
are mixing, and the distinctions between the two are beginning to blur. Even though 
people will retain aspects of their existing worldviews, universal models can be used to 
study the dynamics of their integration into the rest of the world. 
Householding 
Entrepreneurs in "imperfect markets" 

Inspired by a collection on "Trade and Market in the early Empires" ed by Karl 
Polanyi, the substantivists conducted a wide comparative study of market behavior in 
traditional societies where such markets were embedded in kinship, religion and politics. 
They thus remained focused on the social and cultural processes that shaped markets, 
rather than on the individual focused study of economizing behavior found in economic 
analysis. George Dalton and Paul Bohannon, for example, published a collection on markets 
in sub-Saharan Africa. Pedlars and Princes: Social Development and Economic Change in 
Two Indonesian Towns by Clifford Geertz compared the entrepreneurial cultures of Islamic 
Java with Hinduized Bali in the post-colonial period. In Java, trade was in the hands of 
pious Muslims, whereas in Bali, larger enterprises were organized by aristocrats. Over 
time, this literature was refocused on "informal economies", those market activities lying 
on the periphery of legal markets. Modernization theory of development had led 
economists in the 1950s and 1960s to expect that traditional forms of work and 
production would disappear in developing countries. Anthropologists found, however, that 
the sector had not only persisted, but expanded in new and unexpected ways. In accepting 
that these forms of productions were there to stay, scholars began using the term informal 
sector, which is cred to the British anthropologist Keith Hart in a study on Ghana in 197. 
This literature focuses on the "invisible work" done by those who fall outside the formal 
production process, such as the production of clothing by domestic workers, or those who 
are bound labourers in sweatshops. As these studies have shifted to the informal sector of 
western economies, the field has been dominated by those taking a political 
economy approach.  
Neo-Substantivism and capitalism as a cultural system 

While many anthropologists like Gudeman were concerned with peasant economic 
behaviour, others turned to the analysis of market societies. Economic Sociologist Mark 
Granovetter provided a new research paradigm (neo-substantivism) for these researchers. 
Granovetter argued that the neo-liberal view of economic action which separated 
economics from society and culture promoted an 'undersocialized account' that atomises 
human behavior. Similarly, he argued, substantivists had an "over-socialized" view of 
economic actors, refusing to see the ways that rational choice could influence the ways 
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they acted in traditional, "embedded" social roles. Neo-Substantivism overlaps 
with 'old' and especially new institutional economics. 

Actors do not behave or decide as atoms outside a social context, nor do they 
adhere slavishly to a script written for them by the particular intersection of social 
categories that they happen to occupy. Their attempts at purposive action are instead 
embedded in concrete, ongoing systems of social relations.  

Granovetter applied the concept of embeddedness to market societies, 
demonstrating that even their, "rational" economic exchanges are influenced by pre-
existing social ties. In his study of ethnic Chinese business 
networks in Indonesia, Granovetter found individual's economic agency embedded in 
networks of strong personal relations. In processes of clientelization the cultivation of 
personal relationships between traders and customers assumes an equal or higher 
importance than the economic transactions involved. Economic exchanges are not carried 
out between strangers but rather by individuals involved in long-term continuing 
relationships. 
Special and general purpose of money 

Early anthropologists of the substantivist school were struck by the number of "special 
purpose monies," like wampum and shell money, that they encountered. These special 
purpose monies were used to facilitate trade, but were not the "universal" money of 
market-based economies. Universal money served five functions: 

• Medium of exchange: they facilitated trade 
• Unit of account: they are an abstract measure of value or worth 
• Store of value: they allow wealth to be preserved over time 
• Standard of deferred payment: they are a measure of debt 
• Means of payment: they can be used in non-market situations to pay debts (like 

taxes).  
Special purpose monies, in contrast, were frequently restricted in their use; they 

might be limited to a specific exchange sphere such as the brass rods used by the Tiv of 
Nigeria in the early twentieth century (see "spheres of exchange" above). Most of this early 
work documented the effects of universal money on these special purpose monies. 
Universal money frequently weakened the boundaries between exchange spheres. Others 
have pointed out, however, how alternative currencies such as Ithaca HOURS in New York 
state are used to create new community based spheres of exchange in western market 
economies by fostering barter.  

Much of this work was updated and retheorized in the ed collection: Money and 
Modernity: State and Local Currencies in Melanesia. A second collection, Money and the 
morality of exchange examined how "general purpose money" could be transformed into a 
"special purpose money" - how money could be "socialized" and stripped of its moral 
danger so that it abets domestic economies free of market demands. 

William Reddy undertook the same kind of analysis of the meanings of monetary 
exchange in terms of the growth of Liberalism in early modern Europe. Reddy critiques 
what he calls the "Liberal illusion" that developed in this period, that money is a universal 
equivalent and a principle of liberation. He underscores the different values and meanings 
that money has for those of different classes.  
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Barter 
David Graeber argues that the inefficiencies of barter in archaic society has been 

used by economists since Adam Smith to explain the emergence of money, the economy, 
and hence the discipline of economics itself. "Economists of the contemporary orthodoxy... 
propose an evolutionary development of economies which places barter, as a 'natural' 
human characteristic, at the most primitive stage, to be superseded by monetary exchange 
as soon as people become aware of the latter's greater efficiency." However, extensive 
investigation since then has established that "No example of a barter economy, pure and 
simple, has ever been described, let alone the emergence from it of money; all available 
ethnography suggests that there never has been such a thing. But there are economies 
today which are nevertheless dominated by barter." 

Anthropologists have argued "that when something resembling barter does occur 
in stateless societies it is almost always between strangers, people who would otherwise 
be enemies." Barter occurred between strangers, not fellow villagers, and hence cannot be 
used to naturalistically explain the origin of money without the state. Since most people 
engaged in trade knew each other, exchange was fostered through the extension of 
cr.9 Marcel Mauss, author of 'The Gift', argued that the first economic contracts were 
to not act in one's economic self-interest, and that before money, exchange was fostered 
through the processes of reciprocity and redistribution, not barter. Everyday exchange 
relations in such societies are characterized by generalized reciprocity, or a non-
calculative familial "communism" where each takes according to their needs, and gives as 
they have.  

Other anthropologists have questioned whether barter is typically between "total" 
strangers, a form of barter known as "silent trade". However, Benjamin Orlove has shown 
that barter occurs through "silent trade" (between strangers), but also in commercial 
markets as well. "Because barter is a difficult way of conducting trade, it will occur only 
where there are strong institutional constraints on the use of money or where the barter 
symbolically denotes a special social relationship and is used in well-defined conditions. 
To sum up, multipurpose money in markets is like lubrication for machines - necessary for 
the most efficient function, but not necessary for the existence of the market itself."  

Barter may occur in commercial economies, usually during periods of monetary 
crisis. During such a crisis, currency may be in short supply, or highly devalued through 
hyperinflation. In such cases, money ceases to be the universal medium of exchange or 
standard of value. Money may be in such short supply that it becomes an item of barter 
itself rather than the means of exchange. Barter may also occur when people cannot afford 
to keep money (as when hyperinflation quickly devalues it).  
Money as commodity fetish 

Anthropologists have analyzed these cultural situations where universal money is 
being introduced as a means of revealing the underlying cultural assumptions about 
money that market based societies have internalized. Michael Taussig, for example, 
examined the reactions of peasant farmers in Colombia as they struggled to understand 
how money could make interest. Taussig highlights that we have fetishized money. We 
view money as an active agent, capable of doing things, of growth. In viewing money as an 
active agent, we obscure the social relationships that actually give money its power. The 
Colombian peasants, seeking to explain how money could bear interest, turned to folk 
beliefs like the "baptism of money" to explain how money could grow. Dishonest 
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individuals would have money baptized, which would then become an active agent; 
whenever used to buy goods, it would escape the till and return to its owner.  

Schrauwers similarly examines a situation where paper money was introduced for 
the first time, in early nineteenth century Ontario, Canada. Paper money, or bank notes, 
were not a store of wealth; they were an I.O.U., a "promisory note," a fetish of debt. Banks 
in the era had limited capital. They didn't loan that capital. Instead, they issued paper notes 
promising to pay that amount should the note be presented in their office. Since these 
notes stayed in circulation for lengthy periods, banks had little fear they would have to 
pay, and so issued many more notes than they could redeem, and charged interest on all of 
them. Utilizing Bourdieu's concept of symbolic capital, Schrauwers examines the way that 
elite social status was converted into economic capital (the bank note). The bank note's 
value depended entirely on the public's perceptions that it could be redeemed, and that 
perception was based entirely on the social status of the bank's shareholders.  
Banking, finance and the stock market 

More recent work has focused on finance capital and stock markets. Anna Tsing for 
example, analyzed the "Bre-X stock scandal" in Canada and Indonesia in terms of "The 
economy of appearances." Ellen Hertz, in contrast, looked at the development of stock 
markets in Shanghai, China, and the particular ways in which this free market was 
embedded in local political and cultural realities; markets do not operate in the same 
manner in all countries. A similar study was done by Karen Ho on Wall Street, in the midst 
of the financial crisis of 2006. Her book, Liquidated: an ethnography of Wall Street, provides 
an insiders view of how "market rationality" works, and how it is embedded in particular 
kinds of social networks.  

Bill Maurer has examined how Islamic bankers who are seeking to avoid 
religiously proscribed interest payments have remade money and finance in Indonesia. His 
book, Mutual Life, Limited, compares these Islamic attempts to remake the basis of money 
to local currency systems in the United States, such as "Ithaca Hours." In doing so, he 
questions what it is that gives money its value.0 This same question of what gives money 
its value is also addressed in David Graeber's book Towards an Anthropological Theory of 
Value: The false coin of our own dreams.  

James Carrier has extended the cultural economic and neo-substantivist position 
by applying their methods to the "science of economics" as a cultural practice. He has ed 
two collection that examine "free market" ideologies, comparing them to the culturally 
embedded economic practices they purport to describe. The ed collection, "Meanings of 
the market: the Free Market in Western Culture", examined the use of market models in 
policy-making in the United States. A second ed collection "Virtualism: A New Political 
Economy," examined the cultural and social effects on western nations forced to adhere to 
abstract models of the free market: "Economic models are no longer measured against the 
world they seek to describe, but instead the world is measured against them, found 
wanting and made to conform."  
The anthropology of corporate capitalism 
Symbolic and economic capital 

Similar insights were developed by Pierre Bourdieu, who also rejected the 
arguments of the new institutional economists. While these economists attempted to 
incorporate culture in their models, they did so by arguing that non-market "tradition" was 
the product of rational maximizing action in the market (i.e., to show they are the solution 
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to an economic problem, rather than having deep cultural roots). Bourdieu argued strongly 
against what he called RAT (Rational Action Theory) theory, arguing that any actor, when 
asked for an explanation for their behaviour will provide a rational post hoc answer, but 
that excuse does not in fact guide the individual in the act. Driving a car is an example; 
individuals do so out of an acquired "instinct", obeying the rules of the road without 
actually focusing upon them. Bourdieu utilized an alternate model, which emphasized how 
"economic capital" could be translated into "symbolic capital" and vice versa. For example, 
in traditional Mexican villages, those of wealth would be called upon to fulfill "cargo 
offices" in the church, and host feasts in honour of the saints. These offices used up their 
economic capital, but in so doing, it was translated into status (symbolic capital) in the 
traditional role. This symbolic capital could, in turn, be used to draw customers in the 
marketplace because of a reputation for honesty and selflessness. 
Actor-Network theory 

Michel Callon has spearheaded the movement of applying ANT approaches to 
study economic life (notably economic markets). This body of work interrogates the 
interrelation between the economy and economics, highlighting the ways in which 
economics (and economics-inspired disciplines such as marketing) shapes the economy 
(see Callon, 1998 and 2005). 
Ethnographies of the corporation 

Corporations are increasingly hiring anthropologists as employees and 
consultants, leading to an increasingly critical appraisal about the organizational forms of 
post-modern capitalism. Aihwa Ong's Spirits of resistance and capitalist discipline: factory 
women in Malaysia (1987) was pathbreaking in this regard. Her work inspired a 
generation of anthropologists who have examined the incorporation of women within 
corporate economies, especially in the new "Free trade zones" of the newly industrializing 
third world. Others have focused on the former industrialized (now rust-belt) economies. 
Daromir Rudnyckyj has analyzed how neo-liberal economic discourses have been utilized 
by Indonesian Muslims operating the Krakatau Steel Company to create a "spiritual 
economy" conducive to globalization while enhancing the Islamic piety of workers. George 
Marcus has called for anthropologists to "study up" and to focus on corporate elites, and 
has ed a series called Late ions: Cultural Studies for the End of the Century. 
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WOMEN ENTREPRENEURSHIP IN INDIA: A CASE STUDY OF S.H.G WOMEN  
IN GENERATING NON - FARM EMPLOYMENT 

 

* DR. N.NIRMALA MANI 
Abstract: 

Entrepreneurship is the state of mind which every woman has in her but has not been 
capitalized in India in a way, in which it should be due to change in environment, now 
people are more comfortable to accept leading role of women in our society. There are 
around seven laky villages in India and also that more than 70 percent of our population 
live in villages, and half are women. Rural women represent a sizeable percentage of labor 
force in our country yet; they have not been brought under the main stream of 
development. The study is intended to find out various Problems, motivating and de-
motivating factors of women entrepreneurship, and employment situation, and also 
suggests the way of eliminating and reducing the hurdles of women entrepreneurship 
under S, H, and Gs in Indian context. 
Introduction: 

Entrepreneurship is considered to be a key role for women empowerment especially 
in rural areas, and hence promotion of women entrepreneurs is focused highly by the 
government. There is a need of continuous attempt to inspire, encourage, motivate and to 
co-operate women entrepreneurs, awareness programs should be conducted on a mass 
scale with the intension of creating awareness among women about the various areas to 
conduct business. Women are considered an important human resource of the nation and 
every state should try to utilize them as mediators of economic growth and development. 
Encouragement for women entrepreneurship is one of the ways for that. But unfortunately 
the traditional mind set of the society and negligence of the state and respective 
authorities is an important obstacle to involve themselves in various sectors and proving 
their excellence The study is intended to find out various Problems, motivating and de-
motivating factors of women entrepreneurship, and employment situation, and also 
suggests the way of eliminating and reducing hurdles of the women entrepreneurship 
under S,H,Gs in Indian context 

Women used to command acute power and importance in our ancient culture. The 
proof of this fact can be found in all the scriptures and even our mythological stories. We 
worship Goddess Durga, Lakshmi, Saraswati and many others. That shows how Indian 
civilization had revered the female form. Things have not remained the same in last few 
decades or even centuries. The social fabric has acquired completely new dimensions. The 
women are considered less powerful and important than men yet situation is not entirely 
bleak. Thanks to the efforts of government, NGOs, social welfare organizations and many 
such institutions, there has been a drastic improvement. Many private corporate bldies 
have also taken a keen interest in improving the economic status of women and the results 
are extremely encouraging. Pandit Jawaharlal Nehru had once said, “you can tell the 
condition of a nation by looking at the status of its women” .We completely subscribe to 
this belief and steps are on its way to further improve the condition of rural women in 
India.   
Need for Women Entrepreneurship: Development of the Society: 

Development of the society is directly related with the income generation capacity of 
its members. With agriculture as the key income generation activity the entrepreneurship 
based on farm and home can directly affect the income of a major chunk of our population. 
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The growth of modernization processes such as industrialization; globalization; 
urbanization and migration further encourage it. Entrepreneurship on small scale is the 
only solution to the problems of unemployment and proper utilization of both human and 
non-human resources and improving the living conditions of the poor masses. The need 
for and growth of rural industries has become essential in a country like India because of 
the following reasons. 

• Rural industries generate large-scale employment opportunities in the rural sector as 
most of the rural industries are labur intensive. 

• Rural industries are capable of checking rural urban migration by developing more 
and more rural industries. 

• Rural industries/entrepreneurship help to improve the per capital income of rural 
people thereby reduces the gaps and disparities in income of rural and urban people. 

• Rural entrepreneurship controls concentration of industry in cities and thereby 
promotes balanced regional growth in the economy.  

• Rural entrepreneurship facilitates the development of roads, street lighting, drinking 
water etc. in the sector due to their accessibility to the main market. 

• Rural entrepreneurship can reduce poverty, growth of slums, pollution in cities and 
ignorance of inhabitants. 

• Rural entrepreneurship creates an avenue for rural educated youth to promote it as a 
career. 

Entrepreneurship Development of rural Women through Self Help Groups (SHGs): 
The rural women are engaged in small scale entrepreneurship programs with the help 

of Self Help Groups. So that they were economically empowered and attaining very good 
status in family and community. Because development of society is directly related with 
the income generation capacity of its members with agriculture, as the key income 
generation activity through the entrepreneurship on farm and home can directly affect the 
income of a major mass of Indian population. Entrepreneurship on small scale is the only 
solution to the problems of unemployment. The delivery of micro finance to the poor is 
smooth, effective and less expensive if they are organized into Self Help Groups. All Self 
Help Groups are promoting micro enterprise through micro-credit intervention. 
Factors influencing the Women Entrepreneurship: 
The following are the major factors influencing the women entrepreneurship: 

• Economic independence 

• Establishing their own creative idea 

• Establishing their own identity 

• Achievement of excellence 

• Building confidence 

• Developing risk-taking ability 

• Motivation 

• Equal status in society 

• Greater freedom and mobility 
The concept of developing women entrepreneurship lays emphasis on the productive 

utilization of women labour force to generate income and output. The programme for 
developing women entrepreneur would help to alleviate poverty. The Sixth Five Year Plan 
for the first time highlighted the problem of women integration in economic development 
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in India and emphasized the need to expand women employment in the household sector 
by providing adequate support in the areas of technology up gradation, training, credit, 
raw material requirements and development of financing loans. For this purpose, sincere 
efforts have been taken under various plans, policies, programmes for the development of 
women entrepreneurship since 1990s. 

The DWCRA groups (also known as SHGs) are considered as a viable organization of 
the rural poor particularly women for delivering micro credit in order to undertake 
entrepreneurial activities. Some of the studies on these groups particularly those managed 
by women successfully demonstrated how to mobilize and mange thrift activities, appraise 
credit needs, enforce financial discipline, maintain credit linkages with banks and 
effectively undertake income generating activities etc. these studies also showed that the 
poor as a group are quite creditworthy and repayment of loan is quite satisfactory. 
Problems of Women Entrepreneurship in India: 

There are a number of problems regarding women entrepreneurship in India, 
identified relating to social aspects, economic life, skill problems, problems of family 
support, courage etc. 
Absence of Definite Agenda of Life: 

The educated women do not want to limit their lives in the four walls of the house. The 
educated women demand equal opportunity and greater respect from their partners as 
well as from society and they are struggling for equal opportunities and respect from their 
partners as well as from society in India.  
Absence of Balance between Family and Career Obligations: 

 As Indians, most of the women are very serious about family obligations but they do 
not equally focus on career obligations. Indian women devote their lives to take care of 
their family members but they are not concerned with their self-development.  
Poor Degree of Financial Freedom: 

In Indian families, the degree of financial freedom for women is very poor, especially in 
lower educated families and rural families. In these families women can’t take any 
entrepreneurial decision without the consideration of the family members as well as 
considering social ethics and traditions. 
No Direct Ownership of the Property: 

No doubt, the right of property is given as a legal provision in India, but it raises one of 
the most important question regarding the right to property for women. There are very 
few women having on paper the right of property because, firstly, they are not aware of 
this right. 
Paradox of Entrepreneurial Skill & Finance: 

There is paradox of “have and haven’t” skills of entrepreneurship in Indian women 
belonging to economically poor and rich families. Women belonging to economically rich 
families have the capital support but they may not have good entrepreneurial skills, 
therefore outsourcing the activities. 
No Awareness about Capacities: 

An increasing level of education should create awareness regarding an individual’s 
capacities. But, unfortunately, our educational system has not succeeded in creating 
awareness about woman’s capacities and their hidden powers to handle economic 
activities. 
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Low Ability to Bear Risk: 
A woman is taught to depend on the male members of her family from birth. She is not 

allowed to take any type of risk even if she is willing to take it and has ability to bear it as 
well. However, this is not entirely true because many great women proved that they have 
risk bearing capacities and attitude to take risks in entrepreneurial activities. 
Problems of Work with Male Workers: 

 Many women have good business skills but they do not want to work with male 
workers and sometimes male workers are not ready to work with women entrepreneurs. 
Negligence by Financial Institutions: 

Banks and financial institutions are important financers of entrepreneurs in 
developing countries because small and medium size firm operators are not borrowing 
from the capital market. But these banks and financial institutions are not ready to provide 
credit to women entrepreneurs because of their traditional mind set. 
Lack of Self-Confidence: 

 A strong mental outlook and an optimistic attitude amongst women create a fear of 
committing mistakes while doing their work. The family members and the society are not 
willing to stand by women with entrepreneurial development potential. 
Lack of Professional Education: 

The educational level and professional skills also influence women participation in the 
field of enterprise. We are providing education to the women but not providing 
professional education. 
Mobility Constraints: 

Mobility is one of the important problems in women entrepreneurial development. 
They are not ready to level their place for business activities and prefer staying only in 
their residential areas. These traits are important as entrepreneurs tend to start their 
businesses in their current local area. 
Lack of Interaction with Successful Entrepreneurs: 

Successful entrepreneurs always play the role of model in the society for women who 
have the ability of entrepreneurial activities and lead to undertaking economic activities to 
prove their ability. But unfortunately there is no sufficient provision of such type of 
interaction to inculcate knowledge and provide experiences of successful women 
entrepreneurs. 
State - wise women entrepreneurship in India: 

In India, though women have played a key role in the society, their entrepreneurial 
ability has not been properly tapped due to the lower status of women in the society. It is 
only from the Fifth Five-Year Plan (1974-78) onwards that their role has been explicitly 
recognized with a marked shift in the approach from women welfare to women 
development and empowerment. The state wise women entrepreneurship in India shown 
on the below table.1 
Table - I 

State- wise women entrepreneurship in India 

States 
No. of Units 
Registered 

No. of Women 
Entrepreneurs 

Percentage 

Tamil Nadu 9618 2930 30.36 

Uttar Pradesh 7980 3180 39.84 
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Kerala 5487 2135 38.91 

Punjab 4791 1618 33.77 

Maharastra 4339 1394 32.12 

Gujrat 3872 1538 39.72 

Karnatka 3822 1026 26.84 

Madhya Pradesh 2967 842 28.38 

Other States and 
UTS 

14576 4185 28.71 

Total 57,452 18,848 32.82 

Financial Institutional Support to Women in India 
            The potential for women to be entrepreneurs has been recognized and encouraged 
through various institutions which are established to give momentum to the emergence 
and growth of women entrepreneurs. Table - II shows classification of various institutions 
of India. 

 
Table - II 

Financial Institutional Support to Women in India 

 
Financial Assistance from Banks to women in India: 

 Almost all public sector banks have special loan schemes for women entrepreneurs. 
But low awareness and a passive mindset ensure that there are very few women to acquire 
loans because of the difficulty. Some of the schemes listed below in table – III 
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Table - III 
Some Bank schemes to Women Entrepreneurs 

 
 
 
 
 
 
 
Steps taken by 
the Government for the development of Women Entrepreneurship  
I. National Bank for Agriculture and Rural Development (NABARD): 

NABARD was set up in 1982 to promote integrated rural development. Since then, it 
has been adopting a multi-pronged, multi-purpose strategy for the promotion of rural 
business enterprises in the country.  
II. The Rural Small Business Development Centre (RSBDC): 

It aims at providing management and technical support to current and prospective 
micro and small entrepreneurs in rural areas. Since its inception, RSBDC has organized 
several programmes on rural entrepreneurship, skill up gradation workshops, mobile 
clinics and trainers training programmes, awareness and counseling camps in various 
villages of Noida, Greater Noida and Ghaziabad. 
III. National Small Industries Corporation (NSIC): 
       This was set up in 1955 with a view to promote aid and foster the growth of small 
business units in the country. This focuses on the commercial aspects of these functions. 
Supply indigenous and imported machines on easy hire-purchase terms, Procure, supply 
and distribute indigenous and imported raw materials, Export the products of small 
business units and develop export-worthiness, Mentoring and advisory services  
IV. Small Industries Development Bank of India (SIDBI): 
        This has been set up as an apex bank to provide direct/indirect financial assistance 
under different schemes/to meet credit needs of small business organizations.  
V. Rural and women entrepreneurship development (RWED): 
        The rural and women entrepreneurship development programme aims at promoting a 
conducive business environment and at building institutional and human capacities that 
will encourage and support the entrepreneurial initiatives of rural people and women. 
VI. World association for small and medium enterprises (WASMW): 
   It is the only international nongovernmental organization of micro, small and medium 
enterprises based in India, which set up an international committee for rural 
industrialization. Its aim is to develop an action plan model for sustained growth of rural 
enterprises. 
VII. Scheme of fund for regeneration of traditional industries (SFURTI): 
         To make the traditional industries more productive and competitive and to facilitate 
their sustainable development, the Central Government set up this fund with Rs. 100 
crores allocation to begin within the year 2005. This has to be implemented by the 
ministry of agro and rural industries in collaboration with State Government. the main 
objectives of the scheme are as follows: 
 

Dena Bank Dena Shakthi 

Indian Bank Term Loan Scheme 

Bank of India Priyadarshini Yojana 

Central Bank of India Cent Kalyani 

State Bank of India Stree Shakti Package 

Vijaya Bank Aravind, Mahima 
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VIII. The District Industries Centers (DICs): 
          The District Industries Centers programme was launched on May 1, 1978, with a view 
to providing an integrated administrative framework at the district level, which would 
look at the problems of industrialization in the district, in a composite manner.  
Conclusion: 

  Women entrepreneurs can play a role of catalyst in social and economic development 
of country like India. They faced many obstacles specifically in finance and marketing of 
their produce. Micro finance is playing a vital role in the success of SHGs, particularly the 
entry of rural women in micro enterprises will be encouraged and aggravated. Rural 
women can do wonders by their effectual and competent involvement in entrepreneurial 
activities. The rural women are having basic indigenous knowledge, skill, potential and 
resources to establish and manage enterprise. Now, what is the need is knowledge 
regarding accessibility to loans, various funding agencies procedure regarding 
certification, awareness on government welfare programmes, motivation, technical skill 
and support from family, government and other organization. More over formation and 
strengthening of rural women Entrepreneurs network must be encouraged. Women 
entrepreneur networks are major sources. Of knowledge about women’s entrepreneurship 
and they are increasingly recognized as a valuable tool for its development and promotion. 
This will motivate other rural women to engage in micro entrepreneurship with the right 
assistance and they can strengthen their capacities besides adding to the family income 
and national productivity.  
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MENTAL HEALTH AWARENESS: NEED OF THE DAY 
 

* DR. BHANU BORTHAKUR 
Introduction:  

Health is defined by the World Health Organization as a state of complete physical 
mental and social well being, not merely the absence of disease or infirmity. In reality the 
main focus of global health work has predominantly been on physical health while less 
focus given on mental health. People have taken various measures for keeping good 
physical health. But most of the people of our society are not at all aware about mental 
health and hygiene. In simple sense mental health is a state of wellbeing in which the 
individual realizes his or her own abilities, can cope with the normal stresses of life, can 
work productively and is able to make a contribution to his or her community. Definitions 
of mental health have been given by psychologists in different ways. According to Norma E 
Cutts and Nicholas Moseley ‘Mental health is the ability to adjust satisfactorily to the 
various strains of the environment, we meet in life and mental hygiene as the measure to 
take to assure this adjustment.’ The great psychologist Had Field considers that in general 
terms we may say that mental health is the full harmonious functioning of the whole 
personality. Mental health has specific importance for a better and balance growth of 
personality. The principles of mental health are mainly concerns with the rules and 
discipline of life which help us to free from physical illness, tension, depression, stress etc. 
and to keep us physically and mentally healthy. In the words of Hilgard mental health 
means ‘Absence of mental illness, more positively a state characterize by adjustment, a 
productive orientation and zest.’ 

Mental hygiene is a science which deals with the process of attaining mental health and 
prevents mental illness. It is mainly concerned with mental phenomena. The process of 
mental hygiene is a lifelong process beginning from the time of birth and continuing till the 
end of life of an individual. Mental hygiene and mental health may be differentiated as 
means and ends. Mental hygiene is a means to make people conscious of mental health. It 
provides with means and measures to achieve mental health. In the words of Crow & Crow 
‘Mental Hygiene is sciences that deals the human welfare and pervade all fields of human 
relationship.’ The movement of mental hygiene started in the 1st decade of 20th century 
with the publication of the book ‘A mind that found itself’ by American writer Clifford 
Whittingham Beers (1876-1942). Clifford Whittingham Beers who was the founder of the 
mental hygiene movement lead national and international efforts to improve institutional 
care, challenge the stigma of mental health, and promote mental health. His efforts resulted 
in a major shift in attitudes towards mental illness, as well as the introduction of guidance 
and counseling in US schools and inclusions of evidence of a defendant’s psychological 
state in law courts. C.Beer himself was a mental patient and hospitalized for 3 years and in 
the hospital he was mistreated by staff, experiencing physical abuse and degrading 
treatment. After releasing from hospital he wrote a book about his experiences he got in 
the hospital. The book made an immediate impact and helped to launce the mental health 
reform movement in USA. By acknowledging the seriousness of his conditions and 
highlighting the brutal practices that may have slowed his recoveries, Beers example 
helped to remove the stigma of mental illness among the general public. After publication 
of his book Beer joined with Psychiatrist Adolf Meyer, Physician William H Welch and 
Philosopher William James and they worked for mental health awareness, to improve 
standard of care and attitudes toward the mentally ill, and to prevent mental illness and 
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promote mental health. There are three function of mental health i.e i) preventive, ii) 
curative and ii) preservative. The preventive function includes understanding the causes of 
mental illness, personality disorders and the problems of adjustment of the human child. It 
helps to know the ways and means to prevent mental illness, personality disorder and 
adjustment process of the individual. Curative  function of mental hygiene emphases on 
the treatment and techniques to get relief of mental problems. The preservation of mental 
health has special importance on individual as well as society. To preserve the mental 
health of those who are in sound mental health and to make the general population 
conscious about mental health.  
Mental health helps us to know- 

• The importance of mental health 

• The techniques to keep oneself mentally healthy 

• The characteristic of mentally healthy individual  

• The causes of mental illness 

• The ways and means to get rid of mental problems.  
Mental hygiene helps us to know that – 

• Mental illness is more or less inherited 

• Mental illness is not the result of any misdeeds 

• Mental illness is curable 

• Mental illness can easily be treated 

• Mental illness compels man to behave abnormally 
Who is an mentally healthy individual- 

• Mentally healthy individuals have some specific characteristics  

• Mentally healthy individuals have strong personality 

• Mentally healthy individuals are emotionally stable 

• Mentally healthy individuals have no any adjustment problems 

• They are physically healthy people 

• They have strong motivational powers 
Thus we can summarize that a mentally healthy persons has conscious control of his 

life. He is capable of directing his behavior and being incharge of his own destiny. A 
healthy person knows who and what he is. Such person is aware of his strength and 
weakness, virtues and vices and in general is to learnt and does not pretended to be 
something he is not, psychologically healthy person does not live in the past. His 
orientation towards future goals and he is aware of his ongoing existence. He does not 
long for quiet and stability but for challenge and excitement in life for new goals and new 
experiences. 

In recent years incidence of mental ill health have tremendously increase and create a 
serious problem before the globe. Rapid social changes and advancement of science and 
technology has made modern life very easy and comfortable. No doubt such changes have 
helped our civilization to advance more but life has become more complex. Such 
complexities have many challenges towards our life. Advancement technology has more 
or less encouraged us to reduce our physical labour but increases mental stress and 
anxiety. Globalization brings competition in all aspects of society and creates imbalance in 
minds of the people.  Existing differences in terms of rich and poor, ups and downs, 
failures in achieving carriers, failure in love, war, poverty, domestic violence, deprivation, 
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indifferent attitude of the government towards the under privilege section of society etc. 
are the various factors which have  adverse effect on mental health. Individual with lower 
level of education, low household income, lack of access to basic amenities are at high risk 
of mental disorder. Suicide behavior is found to have relation with female gender, 
working conditions, independent decision making, premarital sex, physical and sexual 
abuse etc. School and family environment plays an important role in pathogenesis of 
mental disorder. Psychiatrists are of the opinion that though there are many impulsive 
suicidal attempts, not all are due to depression. Suicide in teenagers and youth are 
possibly due to change in the social fabric of our society and much more complex in 
causation.  

It is reported that globally one in four suffers from mental disorders in both develop 
and developing countries. Four of the six leading causes years lived with disability are 
depression, alcohol use disorder, schizophrenia and bipolar disorder (WHO 2013).  

• In 2010 depression ranked second for global disease burden. By 2020 depression is 
projected to be the leading cause of years lived with disability worldwide. 

• Worldwide someone commit suicide every forty second. About one million people dies 
by suicide every year (WHO 2012) 

• World Health Organisation (WHO) estimated that mental and behavioral disorders 
account for about twelve percent of the global burden of the disease. 

• In India neuropsychiatric disorder are estimated to contribute 11.6 percent of global 
burden of disease (WHO). 

• In India the suicide rate for males is 12.2 per 1,00,000 population and for female is 9.1 
per one lakh population (WHO)  
In 1982 government of India launced a special National Mental Health programme  to 

ensure the availability of minimum mental health care, encourage application of 
knowledge in general health care and in social development and to promote community 
participation in mental health service. While the government has a separate programme 
for mental health, the segment in marred by lack of adequate doctors and infrastructure. 
According to latest figure provide by ministry of health government of India has a mare 
4500 psychiatrist to treat the 10 to 12 percent of total population of the mentally ill 
patients (IANS, Feb3, 2012). Number of nurses, clinical psychologist and psychiatric social 
workers are also not adequate. The government of India launced District Mental Health 
Programme (DMHP) under National Mental Health Programme during 9th plan period. This 
is 100 percent centrally sponsored scheme with a aim to integrate mental health care with 
general health service at the district level. The scheme was first started in four states of the 
country (Assam, Andhra Pradesh, Tamil Nadu and Rajasthan). At present 123 districts 
covered under DMHP. The objectives of DMHP are as follows- 

• To provide sustainable basic mental health service to the community and to integrate 
the services with other services 

• Early detection and treatment of patients within the community itself. 
• To reduce the stigma attached towards mental illness through change of attitude and 

public education. 

• To treat and rehabilitation of mental patient discharged from the mental hospitals 
within the community.  

• To take pressure off the mental hospital.  
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The objectives of this programme are not achieved till today. This indicates that there 
is a poor commitment of the government, psychiatrist, NGO’s and community at large. The 
programme has given more emphases on the curative service to the mental disorders and 
preventive measures are largely ignored. So more  public awareness programme required 
to reach the objective of the programme. 

Stigma related mental disorders, lack of awareness in common people, lack of low cost 
diagnostic test, delayed treatment checking behavior are the main problems in combating 
the problems of mental health in India. Moreover the people lived in backward and remote 
areas are mostly illiterate and they belief in traditional medicine, supernatural or magical 
power which prevent or delays diagnosis and treatment of patient.   Psychologist have 
suggested various measures to treat mentally disturb individual such as good nutrition, 
good physical hygiene, games and sports, music, meditations, different leisure time 
activities, walking, riding, social service etc. Necessary supports of the family members, 
friends and social support have special importance. 

Role of Family- Family plays the most crucial role for sound mental health of the child. 
From the psychological point of view the early childhood experiences are very important 
for future development of the personality. The parents of course, since they control 
children during infancy, are in the most strategic position to inculcate positive habit in 
their children. Parent should meet the legitimate needs of their child and proper and 
conducive environment should be provided in early childhood. Parent should keep 
following things into consideration for the harmonious development of the personality of 
the child. 

• Provide proper affection and love to the child. 
• Provide conducive environment in home. 
• Do not criticize the child 
• Do not compare the child with other children. 
• Do not reject or overprotect the child 
• Do not quarrel in presence of the child. 
• Do not be over anxious about the future of the child. 
• Try to be democratic in your dealing. 
• Meet the legitimate needs of your child 
• Provide guidance where necessary. 
• Build self-confidence in the child.   

Role of the school- he school assumes great responsibility in the process of 
harmonious development of personality. After family  school is regarded as the most 
important agency for providing proper mental health guidance. Because children spend 
five to six hours in school. School is in a position to help in the development of children’s 
potentialities by catering to their needs. The various measures which can be taken in 
school for proper physical and mental wellbeing of the children are given below- 

• School environment- School should provide conducive environment for learning free 
from fear, tension and frustration 

• Provision for curricular activities- School should organized a number of curricular 
activities suiting to the needs of individual students. The school may organize regular 
games, discussion, debates, scouting, dramas, educational tour, exihibitions, wall 
magazine, art and craft. 
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• Provision should be made to provide sex and moral education as a part of regular 
curriculum. 

• Implement programme to identify risk and early indicator of mental, emotional and 
behavioral problem among school children and provide appropriate service. 
Teacher’s Role- Teachers must be emotionally stable and should have positive 

attitude towards teaching. He must have the knowledge of psychology to tackle the 
problems of his students. His behavior with students should be a friend philosopher and 
guide. Children should be provided an opportunity in the class to express their views freely 
on problems.  

Guidance- School should organize guidance and counseling services for the benefit of 
the students in personal educational and vocational aspect. Mental health has special 
importance for a better balanced society. Progress of a country or nation depends on the 
sound mental health of its people. So, family, school, government, psychiatrist, NGOs and 
all sections of society should come forward and work for the sound mental health of the 
people.     
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INTER RELATION OF CLIMATE CHANGE AND AGRICULTURE 
 

*DR. VENKATA RAO PUPPALA  
Introduction: 

Climate change and agriculture are interrelated processes, both of which take 
place on a global scale. Climate change affects agriculture in a number of ways, including 
through changes in average temperatures, rainfall, and climate extremes (e.g., heat waves); 
changes in pests and diseases; changes in atmospheric carbon dioxide and ground-
level ozone concentrations; changes in the nutritional quality of some foods; and changes 
in sea level. Climate change is already affecting agriculture, with effects unevenly 
distributed across the world. Future climate change will likely negatively affect crop 
production in low latitude countries, while effects in northern latitudes may be positive or 
negative. Climate change will probably increase the risk of food insecurity for some 
vulnerable groups, such as the poor. Animal agriculture is also responsible for greenhouse 
gas production of CO2 and a percentage of the world's methane, and future land infertility, 
and the displacement of local species. Agriculture contributes to climate change both 
by anthropogenic emissions of greenhouse gases and by the conversion of non-agricultural 
land such as forests into agricultural land. Agriculture, forestry and land-use change 
contributed around 20 to 25% to global annual emissions in 2007. A range of policies can 
reduce the risk of negative climate change impacts on agriculture and greenhouse gas 
emissions from the agriculture sector. 
Impact of climate change on agriculture 

 
For each plant variety, there is an optimal temperature for vegetative growth, with 

growth dropping off as temperatures increase or decrease. Similarly, there is a range of 
temperatures at which a plant will produce seed. Outside of this range, the plant will not 
reproduce. As the graphs show, corn will fail to reproduce at temperatures above 95 °F (5 
°C) and soybean above 102 °F (8.8 °C).Despite technological advances, such as improved 
varieties, genetically modified organisms, and irrigation systems, weather is still a key 
factor in agricultural productivity, as well as soil properties and natural communities. The 
effect of climate on agriculture is related to variabilities in local climates rather than in 
global climate patterns. The Earth's average surface temperature has increased by 1.5 °F 
(0.8 °C) since 1880. Consequently, agronomists consider any assessment has to be 
individually consider each local area. 

On the other hand, agricultural trade has grown in recent years, and now provides 
significant amounts of food, on a national level to major importing countries, as well as 
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comfortable income to exporting ones. The international aspect of trade and security in 
terms of food implies the need to also consider the effects of climate change on a global 
scale. 

A 2006 study published in Science suggested that, due to climate change, "southern 
Africa could lose more than 0% of its main crop, maize, by 200. In South Asia losses of 
many regional staples, such as rice, millet and maize could top 10%". 

The Intergovernmental Panel on Climate Change (IPCC) has produced several 
reports that have assessed the scientific literature on climate change. The IPCC Third 
Assessment Report, published in 2001, concluded that the poorest countries would be 
hardest hit, with reductions in crop yields in most tropical and sub-tropical regions due to 
decreased water availability, and new or changed insect pest incidence. In Africa and Latin 
America many rainfed crops are near their maximum temperature tolerance, so that yields 
are likely to fall sharply for even small climate changes; falls in agricultural productivity of 
up to 0% over the st century are projected. Marine life and the fishing industry will also be 
severely affected in some places. 

Climate change induced by increasing greenhouse gases is likely to affect crops 
differently from region to region. For example, average crop yield is expected to drop 
down to 50% in Pakistan according to the Met Office scenario whereas corn production in 
Europe is expected to grow up to 25% in optimum hydrologic conditions. 
More favourable effects on yield tend to depend to a large extent on realization of the 
potentially beneficial effects of carbon dioxide on crop growth and increase of efficiency 
in water use. Decrease in potential yields is likely to be caused by shortening of the 
growing period, decrease in water availability and poor vernalization. 
In the long run, the climatic change could affect agriculture in several ways : 
• productivity, in terms of quantity and quality of crops 
• agricultural practices, through changes of water use (irrigation) and agricultural 

inputs such as herbicides, insecticides and fertilizers 
• environmental effects, in particular in relation of frequency and intensity of 

soil drainage (leading to nitrogen leaching), soil erosion, reduction of crop diversity 
• rural space, through the loss and gain of cultivated lands, land speculation, land 

renunciation, and hydraulic amenities. 
• adaptation, organisms may become more or less competitive, as well as humans may 

develop urgency to develop more competitive organisms, such as flood resistant 
or salt resistantvarieties of rice. 

They are large uncertainties to uncover, particularly because there is lack of 
information on many specific local regions, and include the uncertainties on magnitude of 
climate change, the effects of technological changes on productivity, global food demands, 
and the numerous possibilities of adaptation. 

Most agronomists believe that agricultural production will be mostly affected by 
the severity and pace of climate change, not so much by gradual trends in climate. If 
change is gradual, there may be enough time for biota adjustment. Rapid climate change, 
however, could harm agriculture in many countries, especially those that are already 
suffering from rather poor soil and climate conditions, because there is less time for 
optimum natural selection and adaption. 

But much remains unknown about exactly how climate change may affect farming 
and food security, in part because the role of farmer behaviour is poorly captured by crop-
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climate models. For instance, Evan Fraser, a geographer at the University of 
Guelph in Ontario Canada, has conducted a number of studies that show that the socio-
economic context of farming may play a huge role in determining whether a drought has a 
major, or an insignificant impact on crop production. In some cases, it seems that even 
minor droughts have big impacts on food security (such as what happened in Ethiopia in 
the early 1980s where a minor drought triggered a massive famine), versus cases where 
even relatively large weather-related problems were adapted to without much 
hardship. Evan Fraser combines socio-economic models along with climatic models to 
identify “vulnerability hotspots” One such study has identified US maize (corn) 
production as particularly vulnerable to climate change because it is expected to be 
exposed to worse droughts, but it does not have the socio-economic conditions that 
suggest farmers will adapt to these changing conditions. Other studies rely instead on 
projections of key agro-meteorological or agro-climate indices, such as growing season 
length, plant heat stress, or start of field operations, identified by land management 
stakeholders and that provide useful information on mechanisms driving climate change 
impact on agriculture. 
Pest insects and climate change 

Global warming could lead to an increase in pest insect populations, harming 
yields of staple crops like wheat, soybeans, and corn. While warmer temperatures create 
longer growing seasons, and faster growth rates for plants, it also increases the metabolic 
rate and number of breeding cycles of insect populations. Insects that previously had only 
two breeding cycles per year could gain an additional cycle if warm growing seasons 
extend, causing a population boom. Temperate places and higher latitudes are more likely 
to experience a dramatic change in insect populations. 

The University of Illinois conducted studies to measure the effect of warmer 
temperatures on soybean plant growth and Japanese beetle populations. Warmer 
temperatures and elevated CO2levels were simulated for one field of soybeans, while the 
other was left as a control. These studies found that the soybeans with elevated CO2 levels 
grew much faster and had higher yields, but attracted Japanese beetles at a significantly 
higher rate than the control field. The beetles in the field with increased CO2 also laid more 
eggs on the soybean plants and had longer lifespans, indicating the possibility of a rapidly 
expanding population. DeLucia projected that if the project were to continue, the field with 
elevated CO2 levels would eventually show lower yields than that of the control field.  

The increased CO2 levels deactivated three genes within the soybean plant that 
normally create chemical defenses against pest insects. One of these defenses is a protein 
that blocks digestion of the soy leaves in insects. Since this gene was deactivated, the 
beetles were able to digest a much higher amount of plant matter than the beetles in the 
control field. This led to the observed longer lifespans and higher egg-laying rates in the 
experimental field.  

There are a few proposed solutions to the issue of expanding pest populations. One 
proposed solution is to increase the number of pesticides used on future crops. This has 
the benefit of being relatively cost effective and simple, but may be ineffective. Many pest 
insects have been building up an immunity to these pesticides. Another proposed solution 
is to utilize biological control agents. This includes things like planting rows of native 
vegetation in between rows of crops. This solution is beneficial in its overall environmental 
impact. Not only are more native plants getting planted, but pest insects are no longer 
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building up an immunity to pesticides. However, planting additional native plants requires 
more room, which destroys additional acres of public land. The cost is also much higher 
than simply using pesticides.  
Plant diseases and climate change 

Although research is limited, research has shown that climate change may alter the 
developmental stages of pathogens that can affect crops. The biggest consequence of 
climate change on the dispersal of pathogens is that the geographical distribution of hosts 
and pathogens could shift, which would result in more crop losses. This could affect 
competition and recovery from disturbances of plants. It has been predicted that the effect 
of climate change will add a level of complexity to figuring out how to maintain sustainable 
agriculture.  
Observed impacts 

Effects of regional climate change on agriculture have been limited. Changes in 
crop phenology provide important evidence of the response to recent regional climate 
change. Phenology is the study of natural phenomena that recur periodically, and how 
these phenomena relate to climate and seasonal changes. A significant advance in 
phenology has been observed for agriculture and forestry in large parts of the Northern 
Hemisphere.  

Droughts have been occurring more frequently because of global warming and 
they are expected to become more frequent and intense in Africa, southern Europe, the 
Middle East, most of the Americas, Australia, and Southeast Asia. Their impacts are 
aggravated because of increased water demand, population growth, urban expansion, and 
environmental protection efforts in many areas. Droughts result in crop failures and the 
loss of pasture grazing land for livestock.  
Examples 

 
Banana farm at Chinawalvillage in Jalgaon district, India 

As of the decade starting in 2007, many hot countries have thriving agricultural sectors. 
Jalgaon district, India, has an average temperature which ranges from 20.2 °C in December 
to 29.8 °C in May, and an average precipitation of 750 mm/year. It produces bananas at a 
rate that would make it the world's seventh-largest banana producer if it were a country.  
During the period 1990-2006, Nigeria had an average temperature which ranged from a 
low of 24.9 °C in January to a high of 0.4 °C in April. According to the Food and Agriculture 
Organization of the United Nations (FAO), Nigeria is by far the world's largest producer of 
yams, producing over 8 million tonnes in 2006. The second through 8th largest yam 
producers were all nearby African countries, with the largest non-African producer, Papua 
New Guinea, producing less than 1% of Nigerian production.  
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In 201, according to the FAO, Brazil and India were by far the world's leading 
producers of sugarcane, with a combined production of over 1 billion tonnes, or over half 
of worldwide production. 
Projections 

As part of the IPCC's Fourth Assessment Report, Schneider et 
al. (2007) projected the potential future effects of climate change on agriculture. With low 
to medium confidence, they concluded that for about a 1 to  °C global mean temperature 
increase (by 00, relative to the 1990–2000 average level) there would be productivity 
decreases for some cereals in low latitudes, and productivity increases in high latitudes. In 
the IPCC Fourth Assessment Report, "low confidence" means that a particular finding has 
about a 2 out of 10 chance of being correct, based on expert judgement. "Medium 
confidence" has about a 5 out of 10 chance of being correct. Over the same time period, 
with medium confidence, global production potential was projected to: 
• increase up to around  °C, 
• very likely decrease above about  °C. 

Most of the studies on global agriculture assessed by Schneider et al. (2007) had 
not incorporated a number of critical factors, including changes in extreme events, or the 
spread of pests and diseases. Studies had also not considered the development of specific 
practices or technologies to aid adaptation to climate change.  
The US National Research Council (US NRC, 2006) assessed the literature on the effects of 
climate change on crop yields. US NRC (2006) stressed the uncertainties in their 
projections of changes in crop yields. 

 
Projected changes in crop yields at different 
latitudes with global warming. This graph is 
based on several studies.  

 
Projected changes in yields of selected crops 
with global warming. This graph is based on 
several studies.  

Their central estimates of changes in crop yields are shown above. Actual changes 
in yields may be above or below these central estimates. US NRC (2006) also provided an 
estimated the "likely" range of changes in yields. "Likely" means a greater than 67% 
chance of being correct, based on expert judgement. The likely ranges are summarized in 
the image descriptions of the two graphs. 
Food security 

The IPCC Fourth Assessment Report also describes the impact of climate change 
on food security. Projections suggested that there could be large decreases 
in hunger globally by 2080, compared to the (then-current) 2006 level. Reductions in 
hunger were driven by projected social and economic development. For reference, 
the Food and Agriculture Organization has estimated that in 2006, the number of people 
undernourished globally was 820 million. Three scenarios without climate change 
(SRES A1, B1, B2) projected 100-10 million undernourished by the year 2080, while 
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another scenario without climate change (SRES A2) projected 770 million undernourished. 
Based on an expert assessment of all of the evidence, these projections were thought to 
have about a 5-in-10 chance of being correct.  

The same set of greenhouse gas and socio-economic scenarios were also used in 
projections that included the effects of climate change. Including climate change, three 
scenarios (SRES A1, B1, B2) projected 100-80 million undernourished by the year 2080, 
while another scenario with climate change (SRES A2) projected 740-1,00 million 
undernourished. These projections were thought to have between a 2-in-10 and 5-in-10 
chance of being correct.  

Projections also suggested regional changes in the global distribution of hunger. By 
2080, sub-Saharan Africa may overtake Asia as the world's most food-insecure region. This 
is mainly due to projected social and economic changes, rather than climate change.  
In South America, a phenomenon known as the El Nino Oscillation Cycle, between floods 
and drought on the Pacific Coast has made as much as a 5% difference in Global yields of 
wheat and grain.  

Looking at the four key components of food security we can see the impact climate 
change has had. Food “Access to food is largely a matter of household and individual-level 
income and of capabilities and rights” (Wheeler et al.,201). Access has been affected by the 
thousands of crops being destroyed, how communities are dealing with climate shocks and 
adapting to climate change. Prices on food will rise due to the shortage of food production 
due to conditions not being favourable for crop production. Utilization is affected by floods 
and drought where water resources are contaminated, and the changing temperatures 
create vicious stages and phases of disease. Availability is affected by the contamination of 
the crops, as there will be no food process for the products of these crops as a result. 
Stability is affected through price ranges and future prices as some food sources are 
becoming scarce due to climate change, so prices will rise. 
Individual studies 

Cline (2006) looked at how climate change might affect agricultural productivity in 
the 2080s. His study assumes that no efforts are made to reduce anthropogenic 
greenhouse gas emissions, leading to global warming of . °C above the pre-industrial level. 
He concluded that global agricultural productivity could be negatively affected by climate 
change, with the worst effects in developing countries (see graph opposite). 

Lobell et al. (2006a) assessed how climate change might affect 12 food-insecure 
regions in 200. The purpose of their analysis was to assess where adaptation measures to 
climate change should be prioritized. They found that without sufficient adaptation 
measures, South Asia and South Africa would likely suffer negative impacts on several 
crops which are important to large food insecure human populations. 

Battisti and Naylor (2006) looked at how increased seasonal temperatures might 
affect agricultural productivity. Projections by the IPCC suggest that with climate change, 
high seasonal temperatures will become widespread, with the likelihood of extreme 
temperatures increasing through the second half of the st century. Battisti and Naylor 
(2006) concluded that such changes could have very serious effects on agriculture, 
particularly in the tropics. They suggest that major, near-term, investments in adaptation 
measures could reduce these risks. 

"Climate change merely increases the urgency of reforming trade policies to 
ensure that global food security needs are met" said C. Bellmann, ICTSD Programmes 
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Director. A 2006 ICTSD-IPC study by Jodie Keane suggests that climate change could cause 
farm output in sub-Saharan Africa to decrease by 12 percent by 2080 - although in some 
African countries this figure could be as much as 60 percent, with agricultural 
exports declining by up to one fifth in others. Adapting to climate change could cost the 
agriculture sector $14bn globally a year, the study finds. 
Regional 
Africa 

 
African crop production. Raw data from the United Nations. 

In Africa, IPCC (2007:1) projected that climate variability and change would 
severely compromise agricultural production and access to food. This projection was 
assigned "high confidence." 

Africa's geography makes it particularly vulnerable to climate change, and seventy 
per cent of the population rely on rain-fed agriculture for their livelihoods. Tanzania's 
official report on climate change suggests that the areas that usually get two rainfalls in the 
year will probably get more, and those that get only one rainy season will get far less. As of 
2005, the net result was expected to be that % less maize—the country's staple crop—
would be grown.  
Asia 

In East and Southeast Asia, IPCC (2007:1) projected that crop yields could increase 
up to 20% by the mid-st century. In Central and South Asia, projections suggested that 
yields might decrease by up to 0%, over the same time period. These projections were 
assigned "medium confidence." Taken together, the risk of hunger was projected to remain 
very high in several developing countries. 

More detailed analysis of rice yields by the International Rice Research 
Institute forecast 20% reduction in yields over the region per degree Celsius of 
temperature rise. Rice becomes sterile if exposed to temperatures above 5 degrees for 
more than one hour during flowering and consequently produces no grain.  

A 201 study by the International Crops Research Institute for the Semi-Arid 
Tropics (ICRISAT) aimed to find science-based, pro-poor approaches and techniques that 
would enable Asia's agricultural systems to cope with climate change, while benefitting 
poor and vulnerable farmers. The study's recommendations ranged from improving the 
use of climate information in local planning and strengthening weather-based agro-
advisory services, to stimulating diversification of rural household incomes and providing 
incentives to farmers to adopt natural resource conservation measures to enhance forest 
cover, replenish groundwater and use renewable energy.54 A 2007 study found that 
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warming had increased maize yields in the Heilongjiang region of China had increased by 
between 7 and 17% per decade as a result of rising temperatures.  

Due to climate change, livestock production will be decreased in Bangladesh by 
diseases, scarcity of forage, heat stress and breeding strategies.  
Australia and New Zealand 

Hennessy et al.. (2007:509) assessed the literature for Australia and New Zealand. 
They concluded that without further adaptation to climate change, projected impacts 
would likely be substantial: By 200, production from agriculture and forestry was 
projected to decline over much of southern and eastern Australia, and over parts of 
eastern New Zealand; In New Zealand, initial benefits were projected close to major rivers 
and in western and southern areas. Hennessy et al.. (2007:509) placed high confidence in 
these projections. 
Europe 

With high confidence, IPCC (2007:14) projected that in Southern Europe, climate 
change would reduce crop productivity. In Central and Eastern Europe, forest productivity 
was expected to decline. In Northern Europe, the initial effect of climate change was 
projected to increase crop yields. 
Latin America 

The major agricultural products of Latin American regions include livestock and 
grains, such as maize, wheat, soybeans, and rice. Increased temperatures and altered 
hydrological cycles are predicted to translate to shorter growing seasons, overall reduced 
biomass production, and lower grain yields. Brazil, Mexico and Argentina alone contribute 
70-90% of the total agricultural production in Latin America. In these and other dry 
regions, maize production is expected to decrease. A study summarizing a number of 
impact studies of climate change on agriculture in Latin America indicated that wheat is 
expected to decrease in Brazil, Argentina and Uruguay. Livestock, which is the main 
agricultural product for parts of Argentina, Uruguay, southern Brazil, Venezuela, 
and Colombia is likely to be reduced. Variability in the degree of production decrease 
among different regions of Latin America is likely. For example, one 200 study that 
estimated future maize production in Latin America predicted that by 2055 maize in 
eastern Brazil will have moderate changes while Venezuela is expected to have drastic 
decreases.  

Suggested potential adaptation strategies to mitigate the impacts of global 
warming on agriculture in Latin America include using plant breeding technologies and 
installing irrigation infrastructure.  
Climate justice and subsistence farmers in Latin America 

Several studies that investigated the impacts of climate change on agriculture in 
Latin America suggest that in the poorer countries of Latin America, agriculture composes 
the most important economic sector and the primary form of sustenance for small 
farmers. Maize is the only grain still produced as a sustenance crop on small farms in Latin 
American nations. Scholars argue that the projected decrease of this grain and other crops 
will threaten the welfare and the economic development of subsistence communities in 
Latin America. Food security is of particular concern to rural areas that have weak or non-
existent food markets to rely on in the case food shortages.  

According to scholars who considered the environmental justice implications of 
climate change, the expected impacts of climate change on subsistence farmers in Latin 
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America and other developing regions are unjust for two reasons. First, subsistence 
farmers in developing countries, including those in Latin America are disproportionately 
vulnerable to climate change Second, these nations were the least responsible for causing 
the problem of anthropogenic induced climate.  

According to researchers John F. Morton and T. Roberts, disproportionate 
vulnerability to climate disasters is socially determined. For example, socioeconomic and 
policy trends affecting smallholder and subsistence farmers limit their capacity to adapt to 
change. According to W. Baethgen who studied the vulnerability of Latin American 
agriculture to climate change, a history of policies and economic dynamics has negatively 
impacted rural farmers. During the 1950s and through the 1980s, high inflation and 
appreciated real exchange rates reduced the value of agricultural exports. As a result, 
farmers in Latin America received lower prices for their products compared to world 
market prices. Following these outcomes, Latin American policies and national crop 
programs aimed to stimulate agricultural intensification. These national crop programs 
benefitted larger commercial farmers more. In the 1980s and 1990s low world market 
prices for cereals and livestock resulted in decreased agricultural growth and increased 
rural poverty.  

In the book, Fairness in Adaptation to Climate Change, the authors describe the 
global injustice of climate change between the rich nations of the north, who are the most 
responsible for global warming and the southern poor countries and minority populations 
within those countries who are most vulnerable to climate change impacts.  

Adaptive planning is challenged by the difficulty of predicting local scale climate 
change impacts. An expert that considered opportunities for climate change adaptation for 
rural communities argues that a crucial component to adaptation should include 
government efforts to lessen the effects of food shortages and famines. This researcher 
also claims that planning for equitable adaptation and agricultural sustainability will 
require the engagement of farmers in decision making processes.  
North America 

A number of studies have been produced which assess the impacts of climate 
change on agriculture in North America. The IPCC Fourth Assessment Report of 
agricultural impacts in the region cites 26 different studies. With high confidence, IPCC 
(2007:14–15) projected that over the first few decades of this century, moderate climate 
change would increase aggregate yields of rain-fed agriculture by 5–20%, but with 
important variability among regions. Major challenges were projected for crops that are 
near the warm end of their suitable range or which depend on highly utilized water 
resources. 

Droughts are becoming more frequent and intense in arid and semiarid western 
North America as temperatures have been rising, advancing the timing and magnitude of 
spring snow melt floods and reducing river flow volume in summer. Direct effects of 
climate change include increased heat and water stress, altered crop phenology, and 
disrupted symbiotic interactions. These effects may be exacerbated by climate changes in 
river flow, and the combined effects are likely to reduce the abundance of native trees in 
favor of non-native herbaceous and drought-tolerant competitors, reduce the habitat 
quality for many native animals, and slow litter decomposition and nutrient cycling. 
Climate change effects on human water demand and irrigation may intensify these effects.  
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The US Global Change Research Program (2006) assessed the literature on the impacts of 
climate change on agriculture in the United States, finding that many crops will benefit 
from increased atmospheric CO2 concentrations and low levels of warming, but that higher 
levels of warming will negatively affect growth and yields; that extreme weather events 
will likely reduce crop yields; that weeds, diseases and insect pests will benefit from 
warming, and will require additional pest and weed control; and that increasing 
CO2 concentrations will reduce the land's ability to supply adequate livestock feed, while 
increased heat, disease, and weather extremes will likely reduce livestock productivity.  
Polar regions 

Anisimov et al.. (2007:655) assessed the literature for the polar 
region (Arctic and Antarctica). With medium confidence, they concluded that the benefits 
of a less severe climate were dependent on local conditions. One of these benefits was 
judged to be increased agricultural and forestry opportunities. 
The Guardian reported on how climate change had affected agriculture in Iceland. Rising 
temperatures had made the widespread sowing of barley possible, which had been 
untenable twenty years ago. Some of the warming was due to a local (possibly temporary) 
effect via ocean currents from the Caribbean, which had also affected fish stocks.  
Small islands 

In a literature assessment, Mimura et al. (2007:689) concluded that on small 
islands, subsistence and commercial agriculture would very likely be adversely affected by 
climate change. This projection was assigned "high confidence." 
Poverty impacts 

Researchers at the Overseas Development Institute (ODI) have investigated the 
potential impacts climate change could have on agriculture, and how this would affect 
attempts at alleviating poverty in the developing world. They argued that the effects from 
moderate climate change are likely to be mixed for developing countries. However, the 
vulnerability of the poor in developing countries to short term impacts from climate 
change, notably the increased frequency and severity of adverse weather events is likely to 
have a negative impact. This, they say, should be taken into account when 
defining agricultural policy.  
Mitigation and adaptation in developing countries 

The Intergovernmental Panel on Climate Change (IPCC) has reported that 
agriculture is responsible for over a quarter of total global greenhouse gas 
emissions. Given that agriculture’s share in global gross domestic product (GDP) is about 4 
percent, these figures suggest that agriculture is highly greenhouse gas intensive. 
Innovative agricultural practices and technologies can play a role in climate change 
mitigation  and adaptation. This adaptation and mitigation potential is nowhere more 
pronounced than in developing countries where agricultural productivity remains low; 
poverty, vulnerability and food insecurity remain high; and the direct effects of climate 
change are expected to be especially harsh. Creating the necessary agricultural 
technologies and harnessing them to enable developing countries to adapt their 
agricultural systems to changing climate will require innovations in policy and institutions 
as well. In this context, institutions and policies are important at multiple scales. 

Travis Lybbert and Daniel Sumner suggest six policy principles: (1) The best policy 
and institutional responses will enhance information flows, incentives and flexibility. (2) 
Policies and institutions that promote economic development and reduce poverty will 
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often improve agricultural adaptation and may also pave the way for more effective 
climate change mitigation through agriculture. () Business as usual among the world’s 
poor is not adequate. (4) Existing technology options must be made more available and 
accessible without overlooking complementary capacity and investments. (5) Adaptation 
and mitigation in agriculture will require local responses, but effective policy responses 
must also reflect global impacts and inter-linkages. (6) Trade will play a critical role in 
both mitigation and adaptation, but will itself be shaped importantly by climate change. 
The Agricultural Model Intercomparison and Improvement Project (AgMIP) was 
developed in 2007 to evaluate agricultural models and intercompare their ability to 
predict climate impacts. In sub-Saharan Africa and South Asia, South America and East 
Asia, AgMIP regional research teams (RRTs) are conducting integrated assessments to 
improve understanding of agricultural impacts of climate change (including biophysical 
and economic impacts) at national and regional scales. Other AgMIP initiatives include 
global gridded modeling, data and information technology (IT) tool development, 
simulation of crop pests and diseases, site-based crop-climate sensitivity studies, and 
aggregation and scaling. 
Crop development models 

Models for climate behavior are frequently inconclusive. In order to further study 
effects of global warming on agriculture, other types of models, such as crop development 
models, yield prediction, quantities of water or fertilizer consumed, can be used. Such 
models condense the knowledge accumulated of the climate, soil, and effects observed of 
the results of various agricultural practices. They thus could make it possible to test 
strategies of adaptation to modifications of the environment. 

Because these models are necessarily simplifying natural conditions (often based 
on the assumption that weeds, disease and insect pests are controlled), it is not clear 
whether the results they give will have an in-field reality. However, some results are partly 
validated with an increasing number of experimental results. 

Other models, such as insect and disease development models based on climate 
projections are also used (for example simulation of aphid reproduction or septoria (cereal 
fungal disease) development). 

Scenarios are used in order to estimate climate changes effects on crop 
development and yield. Each scenario is defined as a set of meteorological variables, based 
on generally accepted projections. For example, many models are running simulations 
based on doubled carbon dioxide projections, temperatures raise ranging from 1 °C up to 
5 °C, and with rainfall levels an increase or decrease of 20%. Other parameters may 
include humidity, wind, and solar activity. Scenarios of crop models are testing farm-level 
adaptation, such as sowing date shift, climate adapted species (vernalisation need, heat 
and cold resistance), irrigation and fertilizer adaptation, resistance to disease. Most 
developed models are about wheat, maize, rice and soybean. 
Temperature potential effect on growing period 

Duration of crop growth cycles are above all, related to temperature. An increase 
in temperature will speed up development. In the case of an annual crop, the duration 
between sowing and harvesting will shorten (for example, the duration in order to harvest 
corn could shorten between one and four weeks). The shortening of such a cycle could 
have an adverse effect on productivity because senescence would occur sooner.  
Effect of elevated carbon dioxide on crops 
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Carbon dioxide is essential to plant growth. Rising CO2 concentration in the 
atmosphere can have both positive and negative consequences. 

Increased CO2 is expected to have positive physiological effects by increasing the 
rate of photosynthesis. This is known as 'carbon dioxide fertilisation'. Currently, the 
amount of carbon dioxide in the atmosphere is 410 parts per million. In comparison, the 
amount of oxygen is 0,000 ppm. This means that often plants may be starved of carbon 
dioxide as the enzyme that fixes CO2, RuBisCo, also fixes oxygen in the process 
of photorespiration. The effects of an increase in carbon dioxide would be higher on C 
crops (such as wheat) than on C4 crops (such as maize), because the former is more 
susceptible to carbon dioxide shortage. Studies have shown that increased CO2 leads to 
fewer stomata developing on plants77 which leads to reduced water usage. Under optimum 
conditions of temperature and humidity, the yield increase could reach 6%, if the levels of 
carbon dioxide are doubled. A study in 2007 posited that CO2fertilisation is 
underestimated due to not explicitly representing CO2 diffusion inside leaves.  

Further, few studies have looked at the impact of elevated carbon dioxide 
concentrations on whole farming systems. Most models study the relationship between 
CO2 and productivity in isolation from other factors associated with climate change, such 
as an increased frequency of extreme weather events, seasonal shifts, and so on. 

In 2005, the Royal Society in London concluded that the purported benefits of 
elevated carbon dioxide concentrations are "likely to be far lower than previously 
estimated when factors such as increasing ground-level ozone are taken into account."  

Myers et al. 2007, reported based on a meta study, that elevated CO2 levels 
reduced the nutrient concentrations (zinc, iron, and less so protein) of plants, with C 
grasses and legumes specifically affected and C4 plants not so much.  
Effect on quality 

According to the IPCC's TAR, "The importance of climate change impacts on grain 
and forage quality emerges from new research. For rice, the amylose content of the grain—
a major determinant of cooking quality—is increased under elevated CO2" (Conroy et al., 
1994). Cooked rice grain from plants grown in high-CO2 environments would be firmer 
than that from today's plants. However, concentrations of iron and zinc, which are 
important for human nutrition, would be lower (Seneweera and Conroy, 1997). Moreover, 
the protein content of the grain decreases under combined increases of temperature and 
CO2 (Ziska et al., 1997). Studies using FACE have shown that increases in CO2 lead to 
decreased concentrations of micronutrients in crop plants,8 including decreased B 
vitamins in rice. This may have knock-on effects on other parts of ecosystems as 
herbivores will need to eat more food to gain the same amount of protein.  

Studies have shown that higher CO2 levels lead to reduced plant uptake of nitrogen 
(and a smaller number showing the same for trace elements such as zinc) resulting in 
crops with lower nutritional value. This would primarily impact on populations in poorer 
countries less able to compensate by eating more food, more varied diets, or possibly 
taking supplements. 

Reduced nitrogen content in grazing plants has also been shown to reduce animal 
productivity in sheep, which depend on microbes in their gut to digest plants, which in 
turn depend on nitrogen intake. Because of the lack of water available to crops in warmer 
countries they struggle to survive as they suffer from dehydration, taking into account the 
increasing demand for water outside of agriculture as well as other agricultural demands.  
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Agricultural surfaces and climate changes 
Climate change may increase the amount of arable land in high-latitude region by 

reduction of the amount of frozen lands. A 2005 study reports that temperature in Siberia 
has increased three degree Celsius in average since 1960 (much more than the rest of the 
world). However, reports about the impact of global warming on Russian 
agriculture indicate conflicting probable effects : while they expect a northward extension 
of farmable lands, they also warn of possible productivity losses and increased risk of 
drought.  

Sea levels are expected to get up to one meter higher by 00, though this projection 
is disputed. A rise in the sea level would result in an agricultural land loss, in particular in 
areas such as South East Asia. Erosion, submergence of shorelines, salinity of the water 
table due to the increased sea levels, could mainly affect agriculture 
through inundation of low-lying lands. 

Low-lying areas such as Bangladesh, India and Vietnam will experience major loss 
of rice crop if sea levels rise as expected by the end of the century. Vietnam for example 
relies heavily on its southern tip, where the Mekong Delta lies, for rice planting. Any rise in 
sea level of no more than a meter will drown several km2 of rice paddies, rendering 
Vietnam incapable of producing its main staple and export of rice.  
Erosion and fertility 

The warmer atmospheric temperatures observed over the past decades are 
expected to lead to a more vigorous hydrological cycle, including more extreme rainfall 
events. Erosion and soil degradation is more likely to occur. Soil fertility would also be 
affected by global warming. Increased erosion in agricultural landscapes from 
anthropogenic factors can occur with losses of up to % of soil carbon in 50 years. However, 
because the ratio of soil organic carbon to nitrogen is mediated by soil biology such that it 
maintains a narrow range, a doubling of soil organic carbon is likely to imply a doubling in 
the storage of nitrogen in soils as organic nitrogen, thus providing higher available 
nutrient levels for plants, supporting higher yield potential. The demand for imported 
fertilizer nitrogen could decrease, and provide the opportunity for changing 
costly fertilisation strategies. 

Due to the extremes of climate that would result, the increase in precipitations 
would probably result in greater risks of erosion, whilst at the same time providing soil 
with better hydration, according to the intensity of the rain. The possible evolution of 
the organic matter in the soil is a highly contested issue: while the increase in the 
temperature would induce a greater rate in the production of minerals, lessening the soil 
organic matter content, the atmospheric CO2 concentration would tend to increase it. 
Potential effects of global climate change on pests, diseases and weeds 

A very important point to consider is that weeds would undergo the same 
acceleration of cycle as cultivated crops, and would also benefit from carbonaceous 
fertilization. Since most weeds are C plants, they are likely to compete even more than now 
against C4 crops such as corn. However, on the other hand, some results make it possible 
to think that weedkillers could increase in effectiveness with the temperature increase.  

Global warming would cause an increase in rainfall in some areas, which would 
lead to an increase of atmospheric humidity and the duration of the wet seasons. 
Combined with higher temperatures, these could favor the development of fungal diseases. 
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Similarly, because of higher temperatures and humidity, there could be an increased 
pressure from insects and disease vectors. 
Glacier retreat and disappearance 

The continued retreat of glaciers will have a number of different quantitative 
impacts. In the areas that are heavily dependent on water runoff from glaciers that melt 
during the warmer summer months, a continuation of the current retreat will eventually 
deplete the glacial ice and substantially reduce or eliminate runoff. A reduction in runoff 
will affect the ability to irrigate crops and will reduce summer stream flows necessary to 
keep dams and reservoirs replenished. 

Approximately 2.4 billion people live in the drainage basin of the Himalayan 
rivers. India, China, Pakistan, Afghanistan, Bangladesh, Nepal and Myanmar could 
experience floods followed by severe droughts in coming decades. In India alone, the 
Ganges provides water for drinking and farming for more than 500 million people. The 
west coast of North America, which gets much of its water from glaciers in mountain 
ranges such as the Rocky Mountains and Sierra Nevada, also would be affected.  
Ozone and UV-B 

Some scientists think agriculture could be affected by any decrease 
in stratospheric ozone, which could increase biologically dangerous ultraviolet radiation B. 
Excess ultraviolet radiation B can directly affect plant physiology and cause massive 
amounts of mutations, and indirectly through changed pollinator behavior, though such 
changes are not simple to quantify. However, it has not yet been ascertained whether an 
increase in greenhouse gases would decrease stratospheric ozone levels. 

In addition, a possible effect of rising temperatures is significantly higher levels 
of ground-level ozone, which would substantially lower yields.  
ENSO effects on agriculture 

ENSO (El Niño Southern Oscillation) will affect monsoon patterns more intensely 
in the future as climate change warms up the ocean's water. Crops that lie on the 
equatorial belt or under the tropical Walker circulation, such as rice, will be affected by 
varying monsoon patterns and more unpredictable weather. Scheduled planting and 
harvesting based on weather patterns will become less effective. 

Areas such as Indonesia where the main crop consists of rice will be more 
vulnerable to the increased intensity of ENSO effects in the future of climate change. 
University of Washington professor, David Battisti, researched the effects of future ENSO 
patterns on the Indonesian rice agriculture using IPCC's 2007 annual report and 20 
different logistical models mapping out climate factors such as wind pressure, sea-level, 
and humidity, and found that rice harvest will experience a decrease in yield. Bali and Java, 
which holds 55% of the rice yields in Indonesia, will be likely to experience 9–10% 
probably of delayed monsoon patterns, which prolongs the hungry season. Normal 
planting of rice crops begin in October and harevest by January. However, as climate 
change affects ENSO and consequently delays planting, harvesting will be late and in drier 
conditions, resulting in less potential yields.  
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Impact of agriculture on climate change 

 
Greenhouse gas emissions from agriculture, by region, 1990-2007. 

The agricultural sector is a driving force in the gas emissions and land use effects 
thought to cause climate change. In addition to being a significant user of land and 
consumer of fossil fuel, agriculture contributes directly to greenhouse gas emissions 
through practices such as rice production and the raising of livestock; according to 
the Intergovernmental Panel on Climate Change, the three main causes of the increase in 
greenhouse gases observed over the past 250 years have been fossil fuels, land use, and 
agriculture. 
Land use 
Agriculture contributes to greenhouse gas increases through land use in four main ways: 
• CO2 releases linked to deforestation 
• Methane releases from rice cultivation 
• Methane releases from enteric fermentation in cattle 
• Nitrous oxide releases from fertilizer application 

Together, these agricultural processes comprise 54% of methane emissions, 
roughly 80% of nitrous oxide emissions, and virtually all carbon dioxide emissions tied to 
land use. 

The planet's major changes to land cover since 1750 have resulted 
from deforestation in temperate regions: when forests and woodlands are cleared to make 
room for fields and pastures, the albedo of the affected area increases, which can result in 
either warming or cooling effects, depending on local conditions. Deforestation also affects 
regional carbon reuptake, which can result in increased concentrations of CO2, the 
dominant greenhouse gas. Land-clearing methods such as slash and burn compound these 
effects by burning biomatter, which directly releases greenhouse gases and particulate 
matter such as soot into the air. 
Livestock 

Livestock and livestock-related activities such as deforestation and increasingly 
fuel-intensive farming practices are responsible for over 18% of human-made greenhouse 
gas emissions, including: 
• 9% of global carbon dioxide emissions 
• 5–40% of global methane emissions (chiefly due to enteric fermentation and manure) 
• 64% of global nitrous oxide emissions (chiefly due to fertilizer use.) 

Livestock activities also contribute disproportionately to land-use effects, since 
crops such as corn and alfalfa are cultivated in order to feed the animals. 
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In 2007, enteric fermentation accounted for 4% of the total greenhouse gas 
emissions from all agricultural activity in the world. The meat from ruminants has a higher 
carbon equivalent footprint than other meats or vegetarian sources of protein based on a 
global meta-analysis of lifecycle assessment studies. Methane production by animals, 
principally ruminants, is estimated 15-20% global production of methane.  

Worldwide, livestock production occupies 70% of all land used for agriculture, or 
0% of the land surface of the Earth. The way livestock is grazed also decides the fertility of 
the land in the future, not circulating grazing can lead to unhealthy soil and the expansion 
of livestock farms effects the habitats of local animals and has led to the drop in population 
of many local species from being displaced. 
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“PROBLEMS AND STRATEGIES OF ICT IN DISTANCE EDUCATION” 
 

* DR.S.N.RAO 
Abstract: 

The information and communication technology is enormously developing in every 
corner of Education.  The distance education has also been using ICT in many areas of 
subject specializations.  The formal education is having good facilities to contact directly 
with the teacher by proper instruction and clarifying the doubts of the students.  Whereas, 
in case of Distance education there are certain lacunas in the way of learning.  So the 
students obtain education by Distance mode are not utilizing the ICT comparably on par 
with the students of regular mode.  The present paper deals with the problems of ICT in 
relation to distance education and also the remedial measures and strategies to    
overcome the problems. 
Introduction: 

In present system of education, every university in Andhra Pradesh has been using ICT 
in Distance Education and also incorporates ICT in many fields of Education.  Some 
Universities in our state are also offering the off-campus online programs and all the 
information will be kept in the Website of particular university.So no doubt that the 
Universities are using and offering ICT courses and the present system will depend on ICT 
for every aspect.  But how far the student is utilizing the ICT facilities implemented by the 
universities are not known.  By analyzing the rural student educational career, the 
students with science education and computer education can aware about the computer 
and they can utilize the ICT facilities.  Whereas, the rural students with traditional Arts 
subjects cannot utilize the ICT facilities.  Even many rural students don’t know how to use 
the Computers.  So frankly speaking, the utilization of ICT in Distance education is not up 
to the mark of availability.  The major problems are pointed out below. 
Problems of ICT in Distance Education: 

• Many students studying the Courses in distance education are unaware of using ICT. 
• Majority of rural students are not utilizing the ICT facilities. 
• The students of traditional arts students studying B.A./M.A. Courses do not know 

about ICT. 
• The problems of ICT faced by both boys and girls are equal. 
• Some courses are purely depended on the examination based.  So students are much 

concentrate to get material in hard copies but neglect the soft copies. 
• The utilizing soft-wares are rapidly changing in the course of time.  For example, the 

windows 1997 operating system is outdated and windows XP and Windows 0.7 
versions came into existence.  In this rapid change of soft-wares, even the students 
get confused when the change of soft ware occurs. 

• The Soft copies like CD/Pen drives the down loaded copies may not be supported in 
other systems based on their soft-wares.  So the material cannot be obtained in such 
cases. 

• Because of new virus attacks, the website of some university is affected sometimes 
when we opt for the particular university by search engine Google.  Some websites 
warn “This site may harm your computer”.  Recently the ANU Website also shows 
the working.  In such cases, better to not open the website or else the computer may 
affect with viruses.  
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• Many universities are not updating their websites from months together.  In such 
cases, the latest information cannot reach the students in appropriate time. 

• Some universities the capacity of the server is limited, so that it is not possible to 
load complete information in the single website so in such cases better to create 
another website.  For example S. V. University is having two websites one for regular 
courses and another for Distance education. 

Remedial Measures or strategies in Distance Education: 

• The university has to give training in ICT at least to know about the University 
Website, and its operations etc. to the students. 

• The training of ICT should be at least 2/3 days for rural students, traditional arts 
students and those who are unaware of using computer skills. 

• Separate training programs should be conducted for married house wives and girl 
students. 

• The syllabus, study material, information about the course, notification etc. should be 
kept in Website for download facility for students.  It also reduces the expenses for 
getting the study material. 

• The University has to select one soft ware up to the completion of the course for 
students.  The regular updating of soft wares causes confusion to the students. 

• The students, who are have the computer skills they need to look after to equalize the 
soft wares in their own PC’s. 

• The University Websites should be carefully installed with virus protection.  So the 
experienced webmaster should operate the websites. 

• Regular update of Information is needed, for the student in every aspect. 
• The university distance education has to install a separate website with high gigabytes 

to store more information with computer lab facilities to cater to the needs of distant 
mode learner. 

• Separate staff to operate websites may be appointed and the help from computer 
Science department should be taken or else take help from Intel Teach to the future for 
training programs who have adequate knowledge of computers etc. 
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STRUCTURE AND FUNCTION OF THE MECHANICAL ASPECTS OF BIOLOGICAL 
SYSTEMS THROUGH BIOMECHANICS 

 

* DR.B.NARAYANA RAO 
Introduction : 

Biomechanics is the study of the structure and function of the mechanical aspects of 
biological systems, at any level from whole organisms to organs, cells and cell 
organelles, using the methods of mechanics. The word "biomechanics" (1899) and the 
related "biomechanical" (1856) come from the Ancient Greek bios "life" and "mechanics", 
to refer to the study of the mechanical principles of living organisms, particularly their 
movement and structure. Biomechanics is closely related to engineering, because it often 
uses traditional engineering sciences to analyze biological systems. Some simple 
applications of Newtonian mechanics and/or materials sciences can supply correct 
approximations to the mechanics of many biological systems. Applied mechanics, most 
notably mechanical engineering disciplines such as continuum mechanics, mechanism anal
ysis, structural analysis, kinematics and dynamics play prominent roles in the study of 
biomechanics. Usually biological systems are much more complex than man-built 
systems. Numerical methods are hence applied in almost every biomechanical study. 
Research is done in an iterative process of hypothesis and verification, including several 
steps of modeling, computer simulation and experimental measurements. 
 

Key Words: modeling, computer simulation, experimental measurements, Biomechanics, 
biological systems, Newtonian mechanics 
 

Sports biomechanics  
In sports biomechanics, the laws of mechanics are applied to human movement in 

order to gain a greater understanding of athletic performance and to reduce sport 
injuries as well. It focuses on the application of the scientific principles of mechanical 
physics to understand movements of action of human bodies and sports implements such 
as cricket bat, hockey stick and javelin etc. Elements of mechanical engineering (e.g., strain 
gauges), electrical engineering (e.g., digital filtering), computer science (e.g., numerical 
methods), gait analysis (e.g., force platforms), and clinical neurophysiology (e.g., surface 
EMG) are common methods used in sports biomechanics. Biomechanics in sports can be 
stated as the muscular, joint and skeletal actions of the body during the execution of a 
given task, skill and/or technique. Proper understanding of biomechanics relating to 
sports skill has the greatest implications on: sport's performance, rehabilitation and injury 
prevention, along with sport mastery. As noted by Doctor Michael Yessis, one could say 
that best athlete is the one that executes his or her skill the best.  
Continuum biomechanics  

The mechanical analysis of biomaterials and biofluids is usually carried forth with the 
concepts of continuum mechanics. This assumption breaks down when the length scales of 
interest approach the order of the micro structural details of the material. One of the most 
remarkable characteristic of biomaterials is their hierarchical structure. In other words, 
the mechanical characteristics of these materials rely on physical phenomena occurring in 
multiple levels, from the molecular all the way up to the tissue and organ levels. 
Biomaterials are classified in two groups, hard and soft tissues. Mechanical deformation of 
hard tissues (like wood, shell and bone) may be analysed with the theory of linear 
elasticity. On the other hand, soft tissues (like skin, tendon, muscle and cartilage) usually 
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undergo large deformations and thus their analysis rely on the finite strain 
theory and computer simulations. The interest in continuum biomechanics is spurred by 
the need for realism in the development of medical simulation. 
Biofluid mechanics 

Biological fluid mechanics, or biofluid mechanics, is the study of both gas and liquid 
fluid flows in or around biological organisms. An often studied liquid biofluids problem is 
that of blood flow in the human cardiovascular system. Under certain mathematical 
circumstances, blood flow can be modelled by the Navier–Stokes equations. In vivo whole 
blood is assumed to be an incompressible Newtonian fluid. However, this assumption fails 
when considering forward flow within arterioles. At the microscopic scale, the effects of 
individual red blood cells become significant, and whole blood can no longer be modelled 
as a continuum. When the diameter of the blood vessel is just slightly larger than the 
diameter of the red blood cell the Fahraeus–Lindquist effect occurs and there is a decrease 
in wall shear stress. However, as the diameter of the blood vessel decreases further, the 
red blood cells have to squeeze through the vessel and often can only pass in single file. In 
this case, the inverse Fahraeus–Lindquist effect occurs and the wall shear stress increases. 
An example of a gaseous biofluids problem is that of human respiration. Recently, 
respiratory systems in insects have been studied for bioinspiration for designing improved 
microfluidic devices.  
Biotribology  

The main aspects of Contact mechanics and tribology are related 
to friction, wear and lubrication. When the two surfaces come in contact during motion i.e. 
rub against each other, friction, wear and lubrication effects are very important to analyze 
in order to determine the performance of the material. Biotribology is a study of friction, 
wear and lubrication of biological systems especially human joints such as hips and 
knees. For example, femoral and tibial components of knee implant routinely rub against 
each other during daily activity such as walking or stair climbing. If the performance of 
tibial component needs to be analyzed, the principles of biotribology are used to 
determine the wear performance of the implant and lubrication effects of synovial fluid. In 
addition, the theory of contact mechanics also becomes very important for wear analysis. 
Additional aspects of biotribology can also include analysis of subsurface damage resulting 
from two surfaces coming in contact during motion, i.e. rubbing against each other, such as 
in the evaluation of tissue engineered cartilage.  
Comparative biomechanics 

Comparative biomechanics is the application of biomechanics to non-human 
organisms, whether used to gain greater insights into humans (as in physical 
anthropology) or into the functions, ecology and adaptations of the organisms themselves. 
Common areas of investigation are Animal locomotion and feeding, as these have strong 
connections to the organism's fitness and impose high mechanical demands. Animal 
locomotion, has many manifestations, including running, jumping and flying. Locomotion 
requires energy to overcome friction, drag, inertia, and gravity, though which factor 
predominates varies with environment. Comparative biomechanics overlaps strongly with 
many other fields, including ecology, neurobiology, developmental biology, ethology, 
and paleontology, to the extent of commonly publishing papers in the journals of these 
other fields. Comparative biomechanics is often applied in medicine (with regards to 
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common model organisms such as mice and rats) as well as in biomimetics, which looks to 
nature for solutions to engineering problems. 
Plant biomechanics  

The application of biomechanical principles to plants, plant organs and cells has 
developed into the subfield of plant biomechanics. Application of biomechanics for plants 
ranges from studying the resilience of crops to environmental stress to development and 
morphogenesis at cell and tissue scale, overlapping with mechanobiology.  
Computational biomechanics  

Computational biomechanics is the application of engineering computational tools, 
such as the Finite element method to study the mechanics of biological systems. 
Computational models and simulations are used to predict the relationship between 
parameters that are otherwise challenging to test experimentally, or used to design more 
relevant experiments reducing the time and costs of experiments. Mechanical modeling 
using finite element analysis has been used to interpret the experimental observation of 
plant cell growth to understand how they differentiate, for instance. In medicine, over the 
past decade, the Finite element method has become an established alternative to in 
vivo surgical assessment. One of the main advantages of computational biomechanics lies 
in its ability to determine the endo-anatomical response of an anatomy, without being 
subject to ethical restrictions. This has led FE modeling to the point of becoming 
ubiquitous in several fields of Biomechanics while several projects have even adopted an 
open source philosophy (e.g. BioSpine). 
Antiquity  

Aristotle, a student of Plato can be considered the first bio-mechanic, because of his 
work with animal anatomy. Aristotle wrote the first book on the motion of animals, De 
Motu Animalium, or On the Movement of Animals. He not only saw animals' bodies as 
mechanical systems, but pursued questions such as the physiological difference between 
imagining performing an action and actually doing it. In another work, On the Parts of 
Animals, he provided an accurate description of how the ureter uses peristalsis to carry 
urine from the kidneys to the bladder. With the rise of the Roman Empire, technology 
became more popular than philosophy and the next bio-mechanic arose. Galen (129 AD-
210 AD), physician to Marcus Aurelius, wrote his famous work, On the Function of the 
Parts (about the human body). This would be the world’s standard medical book for the 
next 1,400 years.  
Renaissance  

The next major biomechanic would not be around until 1452, with the birth 
of Leonardo da Vinci. Da Vinci was an artist and mechanic and engineer. He contributed to 
mechanics and military and civil engineering projects. He had a great understanding of 
science and mechanics and studied anatomy the a mechanics context. He analyzed muscle 
forces and movements and studied joint functions. These studies could be considered 
studies in the realm of biomechanics. Leonardo da Vinci studied anatomy in the context of 
mechanics. He analyzed muscle forces as acting along lines connecting origins and 
insertions, and studied joint function. Da Vinci tended to mimic some animal features in his 
machines. For example, he studied the flight of birds to find means by which humans could 
fly; and because horses were the principal source of mechanical power in that time, he 
studied their muscular systems to design machines that would better benefit from the 
forces applied by this animal. standard medical book for the next 1,400 years. In 1543, 
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Galen’s work, On the Function of the Parts was challenged by Andreas Vesalius at the age 
of 29. Vesalius published his own work called, On the Structure of the Human Body. In this 
work, Vesalius corrected many errors made by Galen, which would not be globally 
accepted for many centuries. With the death of Copernicus came a new desire to 
understand and learn about the world around people and how it works. On his deathbed, 
he published his work, On the Revolutions of the Heavenly Spheres. This work not only 
revolutionized science and physics, but also the development of mechanics and later bio-
mechanics. Galileo Galilee, the father of mechanics and part time biomechanic was born 21 
years after the death of Copernicus. Galileo spent many years in medical school and often 
questioned everything his professors taught. He found that the professors could not prove 
what they taught so he moved onto mathematics where everything had to be proven. Then, 
at the age of 25, he went to Pisa and taught mathematics. He was a very good lecturer and 
students would leave their other instructors to hear him speak, so he was forced to resign. 
He then became a professor at an even more prestigious school in Padua. His spirit and 
teachings would lead the world once again in the direction of science. Over his years of 
science, Galileo made a lot of biomechanical aspects known. For example, he discovered 
that  "animals' masses increase disproportionately to their size, and their bones must 
consequently also disproportionately increase in girth, adapting to loadbearing rather than 
mere size. [The bending strength of a tubular structure such as a bone is increased relative 
to its weight by making it hollow and increasing its diameter. Marine animals can be larger 
than terrestrial animals because the water's buoyancy [sic] relieves their tissues of 
weight."  

Galileo Galilei was interested in the strength of bones and suggested that bones are 
hollow because this affords maximum strength with minimum weight. He noted that 
animals' bone masses increased disproportionately to their size. Consequently, bones must 
also increase disproportionately in girth rather than mere size. This is because the bending 
strength of a tubular structure (such as a bone) is much more efficient relative to its 
weight. Mason suggests that this insight was one of the first grasps of the principles 
of biological optimization. In the 16th century, Descartes suggested a philosophic system 
whereby all living systems, including the human body (but not the soul), are simply 
machines ruled by the same mechanical laws, an idea that did much to promote and 
sustain biomechanical study. Giovanni Alfonso Borelli embraced this idea and studied 
walking, running, jumping, the flight of birds, the swimming of fish, and even the piston 
action of the heart within a mechanical framework. He could determine the position of the 
human center of gravity, calculate and measured inspired and expired air volumes, and 
showed that inspiration is muscle-driven and expiration is due to tissue elasticity. Borelli 
was the first to understand that the levers of the musculoskeletal system magnify motion 
rather than force, so that muscles must produce much larger forces than those resisting 
the motion. Influenced by the work of Galileo, whom he personally knew, he had an 
intuitive understanding of static equilibrium in various joints of the human body well 
before Newton published the laws of motion.  
Industrial era  

The next major bio-mechanic, Giovanni Alfonso Borelli, was the first to understand 
that “the levers of the musculature system magnify motion rather than force, so that 
muscles must produce much larger forces than those resisting the motion”. Using the 
works of Galileo and building off from them, Borelli figured out the forces required for 
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equilibrium in various joints of the human body. He even discovered the human center of 
gravity and air volume as well as  muscle elasticity. His work is often considered the most 
important in the history of bio-mechanics because he made so many new discoveries that 
opened the way for the future generations to continue his work and studies. It was many 
years after Borelli before the field of bio-mechanics made any major leaps. After that time, 
more and more scientists took to learning about the human body and its functions. There 
are not many notable scientists from the 19th or 20th century in bio-mechanics because 
the field is far too vast now to attribute one thing to one person. However, the field is 
continuing to grow every year and continues to make advances in discovering more about 
the human body. Because the field became so popular, many institutions and labs have 
opened over the last century and people continue doing research. With the Creation of the 
American Society of Bio-mechanics in 1977, the field continues to grow and make many 
new discoveries. In the 19th century Étienne-Jules Marey used cinematography to 
scientifically investigate locomotion. He opened the field of modern 'motion analysis' by 
being the first to correlate ground reaction forces with movement. In Germany, the 
brothers Ernst Heinrich Weber and Wilhelm Eduard Weber hypothesized a great deal 
about human gait, but it was Christian Wilhelm Braune who significantly advanced the 
science using recent advances in engineering mechanics. During the same period, the 
engineering mechanics of materials began to flourish in France and Germany under the 
demands of the industrial revolution. This led to the rebirth of bone biomechanics when 
the railroad engineer Karl Culmann and the anatomist Hermann von Meyer compared the 
stress patterns in a human femur with those in a similarly shaped crane. Inspired by this 
finding Julius Wolff proposed the famous Wolff's law of bone remodeling.  
Applications  

The study of biomechanics ranges from the inner workings of a cell to the movement 
and development of limbs, to the mechanical properties of soft tissue, and bones. Some 
simple examples of biomechanics research include the investigation of the forces that act 
on limbs, the aerodynamics of bird and insect flight, 
the hydrodynamics of swimming in fish, and locomotion in general across all forms of life, 
from individual cells to whole organisms. With growing understanding of the physiological 
behavior of living tissues, researchers are able to advance the field of tissue engineering, as 
well as develop improved treatments for a wide array of pathologies. Biomechanics is also 
applied to studying human musculoskeletal systems. Such research utilizes force platforms 
to study human ground reaction forces and infrared videography to capture the 
trajectories of markers attached to the human body to study human 3D motion. Research 
also applies electromyography to study muscle activation, investigating muscle responses 
to external forces and perturbations. Biomechanics is widely used in orthopedic industry 
to design orthopedic implants for human joints, dental parts, external fixations and other 
medical purposes. Biotribology is a very important part of it. It is a study of the 
performance and function of biomaterials used for orthopedic implants. It plays a vital role 
to improve the design and produce successful biomaterials for medical and clinical 
purposes. One such example is in tissue engineered cartilage.  
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ETHICAL ISSUES AND CULTURAL VALUES IN HUMAN RESOURCE MANAGEMENT-
INDIAN WORK PATTERN VIS-À-VIS OTHER COUNTRIES 

 

* DR.RITA PARIHAR 
Introduction: 

Our society is an organizational society. The activities that surround our birth, 
education, work, leisure, spiritual growth and deaths are frequently recognized by an 
organizational environment. The hospitals, schools, workplace, church and gym may be the 
locations where most of us spend a considerable portion of our lives. Probably the first 
question that one would ask is why do organizations exist at all, how did they come to be, 
why they have grown in size and numbers? The answer to most of these questions can be 
expressed in economic and rational terms. In order to meet various requirement, people 
bound together and joined forces in order to gain some sort of physical, personal or 
economic and social advantages. Historically, the specific reasons for organizing have 
rented widely from military might or safety to reasons of affiliations, trade or agricultural 
bounty. The underlying premise however was the same. People organized because they 
believed it was the most successful way to reach their goal. However, overtime, the notion 
of workers well being has become reduced to a more specific set of practices confined 
around ‘wellness’ programmes and other in organization or management. The origins of 
human resource management in personal management and earlier welfare programmes 
roles date back to the formation of the ‘Welfare Workers’ as societies during first world 
war. To sustain the organization and management process there are certain issues which 
has to be taken care of ethics and cultural values are among those. 
Relevance of Ethics in Human Resource Management: 

Before discussing about relevance of ethics it is essential to know the meaning of 
ethics. Needless to say, this is problematic! Ethics means existence of good and moral in 
particular place or work, among people or workers in case of management. Ethics and 
morality are synonymous. Both research findings and practical experience have shown 
that men exert great effort and endure hardship, overcome obstacles only when ‘strong 
motives’ impel the men concerned toward a goal they desire to reach. In behavioral terms 
– ‘High Morale’ is likely to be associated with superior motivation and accomplishment on 
the other hand ‘low morale leads to frustration, discouragement and lack of drive.’ Ethics is 
related to morality but according to some writers morality and ethics are not similar. The 
nineteenth century British philosophers such as Jeremy Bentham and John Stuart Mill are 
particularly associated with utilitarianism, perhaps the best known technological 
framework. Utilitarianism assumes an ethical commitment to the principle that the aim is 
to achieve ‘the greatest good for the great number’, and an ‘act is right if it results in 
benefits for people, wrong if it damages or harms’. The political-economic tendencies of 
the so called post modern world cannot be divorced from the cultural epistemological 
directions of the postmodernism. There are every stage in the functioning process of 
organization where there is a requirement of ethics from recruitment to retirement. 

Equal opportunity, with its links to concerns of social and organizational justice and to 
individual rights is one area of human resource management, which appears to have an 
‘obvious’ ethical dimension. It is an area where codes of practice and where human 
resource professionals have been encouraged by their professional body. The emphasis 
placed on the social justice and individual rights dimension of equality reaction. Ethics in 
human resource management can be measured by drawing a model ethical concern. 
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Equality at workplace in the form of equal opportunity, values, social justice, taking care of 
worker’s any problem. Broadly in management ethics can be categorized in two ways. 
Ethics among Employer or Management: 

Management or organizations are the job provider. There are various types of 
responsibilities which organizations have to fulfill. They have to find out the probability of 
job vacancies in working place. Then the process starts. It is their duty to be taken care of 
all the functions from recruitment, training, promotion and provide every type of facilities 
to the workers. At every step of process they have to be ethical impartial to their 
employees. In interview, there should be such questions in which there should be 
avoidance of favoritism of anything. Interview schedule should be well planned. Male and 
female should be given equal opportunities, promotion should be based on merit not on 
the basis of caste, religion and other factors. Employee friendly behavior is the 
requirement of the day to day. In organization ethical values should be always high so that 
positive message can go to the employees, which can be more successful to raise the 
optimum production, benefit and efficiency. It is a common factor which has come out in 
the world today that in organizations there are prevalence of red tapism, nepotism, 
favoritisms in each working process of organization.  

The problem of insecurity and corruption in the society is duty to lack of ethics. There 
has also been some interest in the role of the human resource specialist as a guardian of 
ethics, with the human resource function taking on the role of ‘ethical stewardship’. 
Sporadic debate around this in professional HRM journals is common. For example, some 
writers have stressed their role in raising awareness about ethical issues, in promoting 
ethical behavior and in disseminating ethical practices more widely among line and project 
managers. The ethical role of HR professionals is also identified as communicating codes of 
ethical conduct, providing training in ethics, managing compliance and monitoring 
arrangements and taking a lead in enforcement proceedings. Where ethical conduct is 
questioned, HR Managers have traditionally overseen arrangements such as disciplinary 
and grievance procedures. Other work on ethical leadership lead to stress the importance 
of this responsibility being placed with the senior management team and line managers 
and this parallels the moves to make HRM. Something which is enacted by a wide group of 
organizational stakeholders. While all these concerns are still relevant, the changes which 
have been taking place in HRM over the last two decades raise new ethical concerns and 
call into question exactly what is meant by ethical approaches to HRM and how possible 
and desirable it is to incorporate an ethical basis in human resource practice. 
New Perspectives of Ethics in HRM: 

In the spirit of ethical universalism, we might propose for some new perspectives in 
HRM. 
Social Justice Case versus the business case: 

This poses an argument that the justification for equality is that it is morally right and 
should be pursued for this reason regardless of the costs or inefficiencies it occasions for 
business, against one which argues that the goal of equality (the ethical good) can be better 
served by downplaying moral exhortations and instead stressing. 
Diversity versus Merit:  

Treating people fairly on merit is a fundamental moral value which has widespread 
legitimacy as an approach. It is an approach underpinned by the assumption that all are 
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equal. Thus treating people equally by judging individuals on their particular merits 
against the same standard is the best way to pursue equality. 
Equal opportunities Perspective: 

For example the perception of the problem is that women are stereotyped and 
discriminated against. As a result of this they are denied opportunities to reach senior 
positions. This can be demonstrated in part by evidence that men and women with similar 
‘human capital’ progress differentially. But men and women are basically similar, or would 
be if they were not channeled into different experiences and education. So if prejudice was 
tackled and discrimination removed equal outcomes for women and men would result. 
This should be pursued by senior management with broad social support via legislation 
because it is ethically right. 
Alternative Values Perspective: 

 This stresses difference more strongly than the special contribution perspective 
suppose men and women are different and want different things from management, 
organizations and so on. There is a problem of fit between the female role and 
organizational expectations, as a result of which women exclude themselves from certain 
positions or opt out when they reach them. But this needs to be understood not simply as a 
less job for women but as a problem for organization. There is a need to recognize that the 
alternative values that women possess could transform business and ways of working 
towards more ethical forms of organization and work practices for all. It is rightly said the 
organization which is successful it means that it is ethically strong. Ethics and cultural 
values are the pillars of organization. The both are inter-related. 
Roots of Ethics: 

There are roots of ethics also in different religious school of thoughts, such as in 
Hinduism and Islam. During the first six centuries of Islam Golden age. Knowledge, trade, 
industry, agriculture and the construction of complex organizations flourished. Work and 
creativity were honored in all their forms. Quarnic principles and Prophetic prescriptions 
served as guides for Muslims in conducting their business and family affairs. It was during 
this golden age that highly esteemed organizations emerged, the status of merchants and 
trade in Arab-Islamic thinking is reflected in Prophet Mohammed’s saying: “He would 
brings supplies to our market is like a warrior in the won for God; and the truthful, honest 
merchant is with the prophets and the truthful ones and the martyrs.” Likewise Imam Ali, 
in his letter to the Governor of Egypt, held merchants in a respected social position. He 
stated, “Take good care of the merchants and artisans, and ensure their well being whether 
they are settled or travelling, or working on their own. Those are the providers of benefits 
and goods which they bring from far away by sea or by land through mountains and 
valleys, securing them for people who are unable to reach them. Those are the people who 
will assure you of durable peace and respected allegiance. Give them due care in your and 
in other areas of your land. ‘In the wealth of Nations’ (just published in 1776), Adam Smith 
indicated that businessmen are ‘an order of men, whose interest is never the same with 
that of the public, who have generally an interest to deceive and even to oppress the public 
and who accordingly have, upon many occasions, both deceived and oppressed it.’ 

Thus it is clear that in the Arab world, any approach to organizational change is 
assumed to be influenced by existing work ethics norms. The Islamic work ethic is an 
orientation that has tremendous influence on people and organizations. It stands not for 
life denial but for the fulfillment and holds business motives in the highest regard. Not only 
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in Islam but in Christianity there are such ethical norms which guide the organizational 
management functioning. 
Cultural Values in Human Resource Management: 

For long, countries in Asia, Africa and the developing world have generally taken for 
granted that economic and industrial development are possible only through the diffusion 
of modern technology from the West, which inevitably necessitated the wholesale 
adoption of management practices, patterns of work organization and interpersonal 
relationships prevalent in industrially advanced countries. This paradigm has not 
remained unchallenged the question that naturally arises is: Are Management and 
organization theories based on western experiences and tried out in organizations in 
America and Europe applicable to employees in Asia countries, each of which has a very 
distinct cultural heritage and background? Instances of variations along cultural lines in 
the behavior of members of organizations are innumerable. To mention only a few, it has 
been observed that while British Managers rely mostly on formal communication, the 
Chinese communicate face to face or use the grapevine, being more relationship oriented. 
Again, the Chinese have their own particular approach to the international trading 
network based not on contract but on trust and family ties. 

 It is, therefore, not surprising that an increasing number of behavioural scientists have 
begun to have serious doubts about the universal applicability of single management 
techniques such as participation, incentive systems and job enrichment. There not seem to 
be the ‘one best way’ in management. Not only has the narrow concept of development of 
1950s and the 1960s been seriously questioned and widened to include non-economic and 
human dimensions, but factors considered universal with regard to effective management 
and organizational functioning are regarded as ethnocentric and applicable only within 
very specific socio-cultural conditions. Management and work activities in an enterprise in 
an enterprise depend critically on the social values of its members which are culture 
bound. 

The patterns of management and organization in evidence in East and South Asian 
countries as well as in many parts of other non-western regions are often regarded as 
exemplifying what has often been called indigenization, i.e. a process by which 
organizations in their functioning are adapted to the socio-cultural soil of the host country 
so that the end product is appropriate as well as unique with the globalization of business 
and the jet age of trainee individuals frequently move between cultures and in terming le-
across national boundaries. People possessing divergent systems of values rub shoulders 
and work together. This is likely to faster the emergence of a common pattern of attitudes 
and behavior in management and organization all over the world. Further, people with 
diverse cultural backgrounds now work and closely interact in the same organization and 
share common organizational goals. Through organizational socialization and mutual 
interactions, they tend to acquire values and behavior patterns that constitute the ‘culture’ 
of the organization. As a result, individual cultural proclivities are likely to be whittled 
down and rounded off that being the case, individual behavior is expected to conform 
progressively to universally prevalent norms and behavior patterns. 
Indian Culture values vis-à-vis other countries: 

The family is the first and longest surviving human social organization. On the other 
hand, industrial organization is young and still in its formative stages. There is an uneasy 
and dynamic relationship between these two social forms of human co-existence. Business 
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firms in the west have fluctuated in their attitudes to employees families since the 
beginning of the industrial revolution in the east, however, families has stronger roots. The 
industrial success of Japan is partly attributable to its own kind of families. In India also, 
which is seem as emerging economic power, a proper appreciation of families is crucial for 
creating internationally competitive organizations. As Britain moved from feudal to 
capitalistic agriculture to capitalistic industrialization the initial phase in the attitude of 
owner-managers to employees and their families provided fodder to Karl Marx’s trade 
against capitalism itself. The key feature of this period were exploitation of labour and its 
resulting alienation. It gave rise to militant collectivization of labour, a legacy which still 
haunts Britain. E.P. Thompson describes the effect of industrialization on the family: ‘Each 
stage in industrial differentiation and specialization stuck also at the family, economy, 
disturbing customary relations between husband wife, parents children and differentiating 
more sharply “work and life”. Meanwhile the family was roughly torn apart each morning 
by the factory bole. The imperial phase brought prosperity in Europe as well as in the 
Americas. This gave rise to the notion of ‘welfare capitalism’, welfare programmes like 
Kindergartens for worker’s children, boarding houses for the ‘mill-girls’ and other facilities 
for recreation. Bailyn’s summary of culture assumptions in the USA taken from Auerbach 
(1988) pertinent: 

• Families/children are in the private domain 

• Children/elder care i.e. nurturance is rightly the province of women, either because 
they do it better or because it is somehow their specific job. 

• In an individualistic, achieving society, balance in life, i.e. between work and personal 
life is not seen as a high priority goal, career and work success are very important. 
The analysis of Indian familism among above assumptions are untrue in the Indian 

culture context. From the vantage point of management practice and prevailing in India, 
Britain and USA have a special place while the Britain initiated the process of 
industrialization in India in the 19th century, management ideas from America have been 
the guiding force especially since India’s independence in 1947. Educated professionals 
managers still swear by these ideas, through they have slowly started looking towards 
Japan as well. In order to prove culturally relevant innovation in India, it is essential to 
deconstruct the cultural roots of the attitudes of business organizations towards 
employee’s families in both American and British models of management which are 
emulated by Indian manager in their thinking. 
USA:           

If we look into the work culture of USA then it is observed that workers are interested 
to increase their personal, individual remuneration (culture value) They are following the 
principles of scientific management by applying time and motion study and they cannot 
analyze and distribute their own work there is a fundamental harmony of interests among 
workers and management because both are interested to maximize their income. 
Germany: 

Although many aspect of Taylorism, Fordism and human relations tradition were 
introduced in Germany and can still be found there. In Germany there is a provision of 
industrial specific training for middle managers for 15 years who know their job from 
bottom up. Hundred years ago Bismarck introduced in Germany a social security system 
which taught the labour movement that something can be gained through influence of 
work life by way of nature laws. 
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Japan: 
Japanese management can best be understood by looking more closely at historical 

and cultural factors. Japanese management believes in group to carry out work and make it 
meaningful. Losing World War II came as a shock to Japan when Japanese products were 
considered by many countries to be second rate, it thus became almost a national 
programme for Japanese companies to copy Western products for import and succeeded in 
reaching and surpassing international quality standards. If we go through the Japanese 
culture of management, we will find here creative linking of old culture and religious 
traditions with conscious effort to open up to new ideas and challenges. The new practice 
included the relentless determination to learn through the formal system of education but 
also through incomplete training. Yet, another strain comprises the conscious application 
of modern science. 
India: 

• The traditional differentiation of hierarchal relationship in Indian companies with a 
notion of ‘check with the boss’, decision making in the highest position.   

• The power play with effective reciprocity among superiors and subordinates on the 
one hand and danger of manipulative behavior on the other. 

• A preference for personalized relationships within organization impersonalized 
agreements on goal achievements. 

• Social networking through own-other orientations, where family members are more 
often consulted in job related problems than superiors and co workers on family 
related matters. 

• A collectivist orientation which facilitates motivation of personal to loyal and 
committed work, but also generates conflicts between newcomers and old ones. 

Above examples of different countries show that we can observe a great variety of 
local condition likely to affect emerging patterns of conduct in managerial functions. Such 
conditions can be identified  not only long dimensions of cultural and religious 
traditions but also on the level of societal constraints and opportunities such as education 
and learning from historical experiences. 
Lack of Ethical Concerns and Moral Responsibilities—Examples: 

There are some corporate which were in light due to their wrong doings and 
fraudulent activities. Enron was one of them others are Satyam computers, 2G Spectrum 
Scam and Worldcom was another organization that faced bankruptcy in 2002 in relation to 
fraudulent accountancy practices. Just one year later, Paramalt became another such 
companies indulging in the fraudulent business activities. The corporate scandal 
mentioned above are all clear examples of organizational that overtly both the law and 
contravened cultural accepted moralities concerning lying and stealing. Thus it is clear that 
ethics is not about taking statement of morality at face values, it is critical and challenging 
tool. There are no universally agreed ethical framework. Decisions are in the hands of us 
and only we have to decide it whether it is wrong or right and it depends on our culture 
and values. 
Concluding Remarks: 

Ethics and cultural values are important aspect of any organization. It starts from the 
family to the society. Purity of the individual’s mind is important. The individual is like a 
central force and work is like a duty for self-purification. In organization to develop the 
ethics and values training should be provided to personnel. The goal of training should be 
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to develop personnel’s synthetic and spiritual systems. Yoga and meditation can help in 
this regard. It is the technique of experimental training. In the past this approach has been 
tried in some industrial organization and the feedback received from the participants seem 
to be positive. The classical wisdom of India can be utilized in secular organizations for 
total quality improvement. The cultural and value systems of different countries are 
different. We can make use of many things which are applicable in our country. Hard work, 
quality and discipline are those virtues which are counted everywhere. 
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PLANT DEFENSE AGAINST HERBIVORY OR HOST-PLANT RESISTANCE (HPR) 
 

* DR.M.K.LAKSHMI 
Introduction: 

Plant defense against herbivory or host-plant resistance (HPR) describes a range 
of adaptations evolved by plants which improve their survival and reproduction by 
reducing the impact of herbivores. Plants can sense being touched, and they can use 
several strategies to defend against damage caused by herbivores. Many plants 
produce secondary metabolites, known as allelochemicals, that influence the behavior, 
growth, or survival of herbivores. These chemical defenses can act as repellents or toxins 
to herbivores, or reduce plant digestibility. Other defensive strategies used by plants 
include escaping or avoiding herbivores in any time and/or any place, for example by 
growing in a location where plants are not easily found or accessed by herbivores, or by 
changing seasonal growth patterns. Another approach diverts herbivores toward eating 
non-essential parts, or enhances the ability of a plant to recover from the damage caused 
by herbivory. Some plants encourage the presence of natural enemies of herbivores, which 
in turn protect the plant. Each type of defense can be either constitutive (always present in 
the plant), or induced (produced in reaction to damage or stress caused by herbivores). 

Historically, insects have been the most significant herbivores, and the evolution of 
land plants is closely associated with the evolution of insects. While most plant defenses 
are directed against insects, other defenses have evolved that are aimed 
at vertebrate herbivores, such as birds and mammals. The study of plant defenses against 
herbivory is important, not only from an evolutionary view point, but also in the direct 
impact that these defenses have on agriculture, including human and livestock food 
sources; as beneficial 'biological control agents' in biological pest control programs; as well 
as in the search for plants of medical importance. 
Evolution of defensive traits 

 
Timeline of plant evolution and the beginnings of different modes of insect herbivory 

The earliest land plants evolved from aquatic plants around 450 million years 
ago (Ma) in the Ordovician period. Many plants have adapted to iodine-deficient terrestrial 
environment by removing iodine from their metabolism, in fact iodine is essential only for 
animal cells. An important antiparasitic action is caused by the block of the transport of 
iodide of animal cells inhibiting sodium-iodide symporter (NIS). Many plant pesticides are 
glycosides (as the cardiac digitoxin) and cyanogenic glycosides which liberate cyanide, 
which, blocking cytochrome c oxidase and NIS, is poisonous only for a large part of 
parasites and herbivores and not for the plant cells in which it seems useful in seed 
dormancy phase. Iodide is not pesticide, but is oxidized, by vegetable peroxidase, to iodine, 
which is a strong oxidant, it is able to kill bacteria, fungi and protozoa. 

https://en.wikipedia.org/wiki/Adaptation
https://en.wikipedia.org/wiki/Evolution
https://en.wikipedia.org/wiki/Plants
https://en.wikipedia.org/wiki/Fitness_(biology)
https://en.wikipedia.org/wiki/Herbivore
https://en.wikipedia.org/wiki/Plant_perception_(physiology)
https://en.wikipedia.org/wiki/Secondary_metabolites
https://en.wikipedia.org/wiki/Heterotelergones
https://en.wikipedia.org/wiki/Predator
https://en.wikipedia.org/wiki/Inducible_plant_defenses_against_herbivory
https://en.wikipedia.org/wiki/Vertebrate
https://en.wikipedia.org/wiki/Bird
https://en.wikipedia.org/wiki/Mammal
https://en.wikipedia.org/wiki/Agriculture
https://en.wikipedia.org/wiki/Biological_pest_control
https://en.wikipedia.org/wiki/Medicinal_plants
http://tools.wmflabs.org/timescale/?Ma=450
https://en.wikipedia.org/wiki/Ordovician
https://en.wikipedia.org/wiki/Sodium-iodide_symporter
https://en.wikipedia.org/wiki/Digitoxin
https://en.wikipedia.org/wiki/Cyanogenic_glycosides
https://en.wikipedia.org/wiki/Cyanide
https://en.wikipedia.org/wiki/Cytochrome_c_oxidase
https://en.wikipedia.org/wiki/Sodium-iodide_symporter
https://en.wikipedia.org/wiki/Seed_dormancy
https://en.wikipedia.org/wiki/Seed_dormancy
https://en.wikipedia.org/wiki/File:InsectPlantEvol.svg


                       

INTERNATIONAL JOURNAL OF EDUCATIONAL ASPECTS, MANAGEMENT STUDIES AND APPLIED SCIENCES                 

VOLUME - 1     ISSUE - 1 / 2     FRB - APRIL ’2012  
“IJEAMSAS”   ISSN : 2320-0383                  

 

IJPE Page 71 

  

The Cretaceous period saw the appearance of more plant defense mechanisms. 
The diversification of flowering plants (angiosperms) at that time is associated with the 
sudden burst of speciation in insects.4 This diversification of insects represented a major 
selective force in plant evolution, and led to selection of plants that had defensive 
adaptations. Early insect herbivores were mandibulate and bit or chewed vegetation; but 
the evolution of vascular plants lead to the co-evolution of other forms of herbivory, such 
as sap-sucking, leaf mining, gall forming and nectar-feeding. 

The relative abundance of different species of plants in ecological communities 
including forests and grasslands may be determined in part by the level of defensive 
compounds in the different species. Since the cost of replacement of damaged leaves is 
higher in conditions where resources are scarce, it may also be that plants growing in 
areas where water and nutrients are scarce may invest more resources into anti-herbivore 
defenses. 
Records of herbivores 

 
Viburnum lesquereuxii leaf with insect damage; Dakota Sandstone (Cretaceous) of 

Ellsworth County, Kansas. Scale bar is 10 mm. 
Our understanding of herbivory in geological time comes from three sources: 

fossilized plants, which may preserve evidence of defense (such as spines), or herbivory-
related damage; the observation of plant debris in fossilised animal faeces; and the 
construction of herbivore mouthparts. 

Long thought to be a Mesozoic phenomenon, evidence for herbivory is found 
almost as soon as fossils which could show it. As previously discussed, the first land plants 
emerged around 450 million years ago; however, herbivory, and therefore the need for 
plant defenses, has undoubtedly been around for longer. Herbivory first evolved due to 
marine organisms within ancient lakes and oceans. Within under 20 million years of the 
first fossils of sporangia and stems towards the close of the Silurian, around 420 million 
years ago, there is evidence that they were being consumed. Animals fed on the spores of 
early Devonian plants, and the Rhynie chert also provides evidence that organisms fed on 
plants using a "pierce and suck" technique. Many plants of this time are preserved with 
spine-like enations, which may have performed a defensive role before being co-opted to 
develop into leaves. During the ensuing 75 million years, plants evolved a range of more 
complex organs – from roots to seeds. There was a gap of 50 to 100 million years between 
each organ evolving, and it being fed upon. Hole feeding and skeletonization are recorded 
in the early Permian, with surface fluid feeding evolving by the end of that period. 
Co-evolution. 

Herbivores are dependent on plants for food, and have evolved mechanisms to 
obtain this food despite the evolution of a diverse arsenal of plant defenses. Herbivore 
adaptations to plant defense have been likened to offensive traits and consist of 
adaptations that allow increased feeding and use of a host plant. Relationships between 
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herbivores and their host plants often results in reciprocal evolutionary change, called co-
evolution. When an herbivore eats a plant it selects for plants that can mount a defensive 
response. In cases where this relationship demonstrates specificity (the evolution of each 
trait is due to the other), and reciprocity (both traits must evolve), the species are thought 
to have co-evolved. The "escape and radiation" mechanism for co-evolution presents the 
idea that adaptations in herbivores and their host plants have been the driving force 
behind speciation, 12 and have played a role in the radiation of insect species during the 
age of angiosperms.1 Some herbivores have evolved ways to hijack plant defenses to their 
own benefit, by sequestering these chemicals and using them to protect themselves from 
predators. Plant defenses against herbivores are generally not complete so plants also tend 
to evolve some tolerance to herbivory. 
Types 

Plant defenses can be classified generally as constitutive or induced. Constitutive 
defenses are always present in the plant, while induced defenses are produced or 
mobilized to the site where a plant is injured. There is wide variation in the composition 
and concentration of constitutive defenses and these range from mechanical defenses to 
digestibility reducers and toxins. Many external mechanical defenses and large 
quantitative defenses are constitutive, as they require large amounts of resources to 
produce and are difficult to mobilize. A variety of molecular and biochemical approaches 
are used to determine the mechanism of constitutive and induced plant defenses 
responses against herbivory. Induced defenses include secondary metabolic products, as 
well as morphological and physiological changes. An advantage of inducible, as opposed to 
constitutive defenses, is that they are only produced when needed, and are therefore 
potentially less costly, especially when herbivory is variable. 
Chemical defenses 

 
Persimmon, genus Diospyros, has a high tannincontent which gives immature fruit, seen 

above, an astringent and bitter flavor. 
The evolution of chemical defenses in plants is linked to the emergence of chemical 

substances that are not involved in the essential photosynthetic and metabolic activities. 
These substances, secondary metabolites, are organic compounds that are not directly 
involved in the normal growth, development or reproduction of organisms, and often 
produced as by-products during the synthesis of primary metabolic products. Although 
these secondary metabolites have been thought to play a major role in defenses against 
herbivores,  a meta-analysis of recent relevant studies has suggested that they have either 
a more minimal (when compared to other non-secondary metabolites, such as primary 
chemistry and physiology) or more complex involvement in defense.  

Secondary metabolites are often characterized as either qualitative or quantitative. 
Qualitative metabolites are defined as toxins that interfere with an herbivore’s 
metabolism, often by blocking specific biochemical reactions. Qualitative chemicals are 
present in plants in relatively low concentrations (often less than 2% dry weight), and are 
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not dosage dependent. They are usually small, water-soluble molecules, and therefore can 
be rapidly synthesized, transported and stored with relatively little energy cost to the 
plant. Qualitative allelochemicals are usually effective against non-adapted specialists and 
generalist herbivores. Quantitative chemicals are those that are present in high 
concentration in plants (5 – 40% dry weight) and are equally effective against all 
specialists and generalist herbivores. Most quantitative metabolites are digestibility 
reducers that make plant cell walls indigestible to animals. The effects of quantitative 
metabolites are dosage dependent and the higher these chemicals’ proportion in the 
herbivore’s diet, the less nutrition the herbivore can gain from ingesting plant tissues. 
Because they are typically large molecules, these defenses are energetically expensive to 
produce and maintain, and often take longer to synthesize and transport.  The geranium, 
for example, produces a unique chemical compound in its petals to defend itself 
from Japanese beetles. Within 0 minutes of ingestion the chemical paralyzes the herbivore. 
While the chemical usually wears off within a few hours, during this time the beetle is 
often consumed by its own predators.  
Antiherbivory compounds 

Plants have evolved many secondary metabolites involved in plant defense, which 
are collectively known as antiherbivory compounds and can be classified into three sub-
groups: nitrogen compounds (including alkaloids, cyanogenic glycosides, glucosinolates and
 benzoxazinoids), terpenoids, and phenolics. 

Alkaloids are derived from various amino acids. Over 000 known alkaloids exist, 
examples include nicotine, caffeine, morphine, cocaine, colchicine, ergolines, strychnine, an
d quinine. Alkaloids have pharmacological effects on humans and other animals. Some 
alkaloids can inhibit or activate enzymes, or alter carbohydrate and fat storage by 
inhibiting the formation phosphodiester bonds involved in their breakdown. Certain 
alkaloids bind to nucleic acids and can inhibit synthesis of proteins and affect DNA 
repair mechanisms. Alkaloids can also affect cell membrane and cytoskeletal structure 
causing the cells to weaken, collapse, or leak, and can affect nerve transmission. Although 
alkaloids act on a diversity of metabolic systems in humans and other animals, they almost 
uniformly invoke an aversively bitter taste.  

Cyanogenic glycosides are stored in inactive forms in plant vacuoles. They become 
toxic when herbivores eat the plant and break cell membranes allowing the glycosides to 
come into contact with enzymes in the cytoplasm releasing hydrogen cyanide which blocks 
cellular respiration. Glucosinolates are activated in much the same way as cyanogenic 
glucosides, and the products can cause gastroenteritis, salivation, diarrhea, and irritation 
of the mouth. Benzoxazinoids, secondary defence metabolites, which are characteristic for 
grasses (Poaceae), are also stored as inactive glucosides in the plant vacuole.2 Upon tissue 
disruption they get into contact with β-glucosidases from the chloroplasts, which 
enzymatically release the toxic aglucones. Whereas some benzoxazinoids are 
constitutively present, others are only synthesised following herbivore infestation, and 
thus, considered inducible plant defenses against herbivory. 

The terpenoids, sometimes referred to as isoprenoids, are organic chemicals 
similar to terpenes, derived from five-carbon isoprene units. There are over 10,000 known 
types of terpenoids. Most are multicyclic structures which differ from one another in both 
functional groups, and in basic carbon skeletons. Monoterpenoids, continuing 2 isoprene 
units, are volatile essential oils such as citronella, limonene, menthol, camphor, and pinene. 
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Diterpenoids, 4 isoprene units, are widely distributed in latex and resins, and can be quite 
toxic. Diterpenes are responsible for making Rhododendron leaves poisonous. 
Plant steroids and sterols are also produced from terpenoid precursors, including vitamin 
D, glycosides (such as digitalis) and saponins (which lyse red blood cells of herbivores). 
Phenolics, sometimes called phenols, consist of an aromatic 6-carbon ring bonded to 
a hydroxy group. Some phenols have antiseptic properties, while others 
disrupt endocrine activity. Phenolics range from simple tannins to the more 
complex flavonoids that give plants much of their red, blue, yellow, and white pigments. 
Complex phenolics called polyphenols are capable of producing many different types of 
effects on humans, including antioxidant properties. Some examples of phenolics used for 
defense in plants are: lignin, silymarinand cannabinoids. Condensed tannins, polymers 
composed of 2 to 50 (or more) flavonoid molecules, inhibit herbivore digestion by binding 
to consumed plant proteins and making them more difficult for animals to digest, and by 
interfering with protein absorption and digestive enzymes. In addition, some plants 
use fatty acid derivates, amino acids and even peptides as defenses. The cholinergic 
toxine, cicutoxin of water hemlock, is a polyyne derived from the fatty acid metabolism. β-
N-Oxalyl-L-α,β-diaminopropionic acid as simple amino acid is used by the sweet pea which 
leads also to intoxication in humans. The synthesis of fluoroacetate in several plants is an 
example of the use of small molecules to disrupt the metabolism of herbivores, in this case 
the citric acid cycle.  

In tropical Sargassum and Turbinaria species that are often preferentially 
consumed by herbivorous fishes and echinoids, there is a relatively low level of phenolics 
and tannins.  
Mechanical defenses 

 
The prickles on the stem of this raspberry plant, serve as a mechanical defense against 

herbivory. 
Many plants have external structural defenses that discourage 

herbivory. Depending on the herbivore’s physical characteristics (i.e. size and defensive 
armor), plant structural defenses on stems and leaves can deter, injure, or kill the grazer. 
Some defensive compounds are produced internally but are released onto the plant’s 
surface; for example, resins, lignins, silica, and wax cover the epidermis of terrestrial 
plants and alter the texture of the plant tissue. The leaves of holly plants, for instance, are 
very smooth and slippery making feeding difficult. Some plants produce gummosis or sap 
that traps insects.A plant's leaves and stem may be covered with sharp prickles, spines, 
thorns, or trichomes- hairs on the leaf often with barbs, sometimes containing irritants or 
poisons. Plant structural features like spines and thorns reduce feeding by large ungulate 
herbivores (e.g. kudu, impala, and goats) by restricting the herbivores' feeding rate, or by 
wearing down the molars.45 Raphides are sharp needles of calcium oxalate or calcium 
carbonate in plant tissues, making ingestion painful, damaging a herbivore's mouth and 
gullet and causing more efficient delivery of the plant's toxins. The structure of a plant, its 
branching and leaf arrangement may also be evolved to reduce herbivore impact. The 
shrubs of New Zealand have evolved special wide branching adaptations believed to be a 
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response to browsing birds such as the moas. Similarly, African Acacias have long spines 
low in the canopy, but very short spines high in the canopy, which is comparatively safe 
from herbivores such as giraffes. Trees such as palms protect their fruit by multiple layers 
of armor, needing efficient tools to break through to the seed contents, and special skills to 
climb the tall and relatively smooth trunk. Some plants, notably the grasses, use 
indigestible silica (and many plants use other relatively indigestible materials such 
as lignin) to defend themselves against vertebrate and invertebrate herbivores. Plants take 
up silicon from the soil and deposit it in their tissues in the form of solid silica phytoliths. 
These mechanically reduce the digestibility of plant tissue, causing rapid wear to 
vertebrate teeth and insect mandibles, and are effective against herbivores above and 
below ground. The mechanism may offer future sustainable pest control strategies.  
Thigmonasty 

Thigmonastic movements, those that occur in response to touch, are used as a 
defense in some plants. The leaves of the sensitive plant, Mimosa pudica, close up rapidly in 
response to direct touch, vibration, or even electrical and thermal stimuli. The proximate 
cause of this mechanical response is an abrupt change in the turgor pressure in 
the pulvini at the base of leaves resulting from osmotic phenomena. This is then spread via 
both electrical and chemical means through the plant; only a single leaflet need be 
disturbed.  This response lowers the surface area available to herbivores, which are 
presented with the underside of each leaflet, and results in a wilted appearance. It may 
also physically dislodge small herbivores, such as insects. 
Mimicry and camouflage 

Some plants mimic the presence of insect eggs on their leaves, dissuading insect 
species from laying their eggs there. Because female butterflies are less likely to lay their 
eggs on plants that already have butterfly eggs, some species of neotropical vines of 
the genus Passiflora (Passion flowers) contain physical structures resembling the yellow 
eggs of Heliconius butterflies on their leaves, which discourage oviposition by butterflies.  
Indirect defenses 

 
The large and directly defensive thorn-like stipules of Acacia collinsii are also hollow and 

offer shelter for ants, which indirectly protect the plant against herbivores. 
Another category of plant defenses are those features that indirectly protect the 

plant by enhancing the probability of attracting the natural enemies of herbivores. Such an 
arrangement is known as mutualism, in this case of the "enemy of my enemy" variety. One 
such feature are semiochemicals, given off by plants. Semiochemicals are a group 
of volatile organic compounds involved in interactions between organisms. One group of 
semiochemicals are allelochemicals; consisting of allomones, which play a defensive role 
in interspecies communication, and kairomones, which are used by members of 
higher trophic levels to locate food sources. When a plant is attacked it releases 
allelochemics containing an abnormal ratio of these herbivore-induced plant volatiles 
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(HIPVs). Predators sense these volatiles as food cues, attracting them to the damaged 
plant, and to feeding herbivores. The subsequent reduction in the number of herbivores 
confers a fitness benefit to the plant and demonstrates the indirect defensive capabilities 
of semiochemicals. Induced volatiles also have drawbacks, however; some studies have 
suggested that these volatiles attract herbivores.  

Plants sometimes provide housing and food items for natural enemies of 
herbivores, known as "biotic" defense mechanisms, as a means to maintain their presence. 
For example, trees from the genus Macaranga have adapted their thin stem walls to create 
ideal housing for an ant species (genus Crematogaster), which, in turn, protects the plant 
from herbivores. In addition to providing housing, the plant also provides the ant with its 
exclusive food source; from the food bodies produced by the plant. Similarly, 
several Acacia tree species have developed stipular spines (direct defenses) that are 
swollen at the base, forming a hollow structure that provides housing for protective ants. 
These Acacia trees also produce nectar in extrafloral nectaries on their leaves as food for 
the ants.  

Plant use of endophytic fungi in defense is common. Most plants have endophytes, 
microbial organisms that live within them. While some cause disease, others protect plants 
from herbivores and pathogenic microbes. Endophytes can help the plant by producing 
toxins harmful to other organisms that would attack the plant, such as alkaloid 
producing fungi which are common in grasses such as tall fescue (Festuca arundinacea).  
Leaf shedding and color 

There have been suggestions that leaf shedding may be a response that provides 
protection against diseases and certain kinds of pests such as leaf miners and gall forming 
insects. Other responses such as the change of leaf colorsprior to fall have also been 
suggested as adaptations that may help undermine the camouflage of herbivores. Autumn 
leaf color has also been suggested to act as an honest warning signal of defensive 
commitment towards insect pests that migrate to the trees in autumn.  
Costs and benefits 

Defensive structures and chemicals are costly as they require resources that could 
otherwise be used by plants to maximize growth and reproduction. Many models have 
been proposed to explore how and why some plants make this investment in defenses 
against herbivores. 
Optimal defense hypothesis 

The optimal defense hypothesis attempts to explain how the kinds of defenses a 
particular plant might use reflect the threats each individual plant faces. This model 
considers three main factors, namely: risk of attack, value of the plant part, and the cost of 
defense.  

The first factor determining optimal defense is risk: how likely is it that a plant or 
certain plant parts will be attacked? This is also related to the plant apparency hypothesis, 
which states that a plant will invest heavily in broadly effective defenses when the plant is 
easily found by herbivores. Examples of apparent plants that produce generalized 
protections include long-living trees, shrubs, and perennial grasses. Unapparent plants, 
such as short-lived plants of early successional stages, on the other hand, preferentially 
invest in small amounts of qualitative toxins that are effective against all but the most 
specialized herbivores.  The second factor is the value of protection: would the plant be 
less able to survive and reproduce after removal of part of its structure by a herbivore? Not 
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all plant parts are of equal evolutionary value, thus valuable parts contain more defenses. 
A plant’s stage of development at the time of feeding also affects the resulting change in 
fitness. Experimentally, the fitness value of a plant structure is determined by removing 
that part of the plant and observing the effect. In general, reproductive parts are not as 
easily replaced as vegetative parts, terminal leaves have greater value than basal leaves, 
and the loss of plant parts mid-season has a greater negative effect on fitness than removal 
at the beginning or end of the season. Seeds in particular tend to be very well protected. 
For example, the seeds of many edible fruits and nuts contain cyanogenic glycosides such 
as amygdalin. This results from the need to balance the effort needed to make the fruit 
attractive to animal dispersers while ensuring that the seeds are not destroyed by the 
animal. The final consideration is cost: how much will a particular defensive strategy cost a 
plant in energy and materials? This is particularly important, as energy spent on defense 
cannot be used for other functions, such as reproduction and growth. The optimal defense 
hypothesis predicts that plants will allocate more energy towards defense when the 
benefits of protection outweigh the costs, specifically in situations where there is high 
herbivore pressure.  
Carbon:nutrient balance hypothesis 

The carbon:nutrient balance hypothesis, also known as the environmental 
constraint hypothesis or Carbon Nutrient Balance Model (CNBM), states that the various 
types of plant defenses are responses to variations in the levels of nutrients in the 
environment. This hypothesis predicts the Carbon/Nitrogen ratio in plants determines 
which secondary metabolites will be synthesized. For example, plants growing in nitrogen-
poor soils will use carbon-based defenses (mostly digestibility reducers), while those 
growing in low-carbon environments (such as shady conditions) are more likely to 
produce nitrogen-based toxins. The hypothesis further predicts that plants can change 
their defenses in response to changes in nutrients. For example, if plants are grown in low-
nitrogen conditions, then these plants will implement a defensive strategy composed of 
constitutive carbon-based defenses. If nutrient levels subsequently increase, by for 
example the addition of fertilizers, these carbon-based defenses will decrease. 
Growth rate hypothesis 

The growth rate hypothesis, also known as the resource availability hypothesis, 
states that defense strategies are determined by the inherent growth rate of the plant, 
which is in turn determined by the resources available to the plant. A major assumption is 
that available resources are the limiting factor in determining the maximum growth rate of 
a plant species. This model predicts that the level of defense investment will increase as 
the potential of growth decreases. Additionally, plants in resource-poor areas, with 
inherently slow-growth rates, tend to have long-lived leaves and twigs, and the loss of 
plant appendages may result in a loss of scarce and valuable nutrients.  

A recent test of this model involved a reciprocal transplants of seedlings of 20 
species of trees between clay soils (nutrient rich) and white sand (nutrient poor) to 
determine whether trade-offs between growth rate and defenses restrict species to one 
habitat. When planted in white sand and protected from herbivores, seedlings originating 
from clay outgrew those originating from the nutrient-poor sand, but in the presence of 
herbivores the seedlings originating from white sand performed better, likely due to their 
higher levels of constitutive carbon-based defenses. These finding suggest that defensive 
strategies limit the habitats of some plants.  
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Growth-differentiation balance hypothesis 
The growth-differentiation balance hypothesis states that plant defenses are a 

result of a tradeoff between "growth-related processes" and "differentiation-related 
processes" in different environments. Differentiation-related processes are defined as 
"processes that enhance the structure or function of existing cells (i.e. maturation and 
specialization)." A plant will produce chemical defenses only when energy is available 
from photosynthesis, and plants with the highest concentrations of secondary metabolites 
are the ones with an intermediate level of available resources. The GDBH also accounts for 
tradeoffs between growth and defense over a resource availability gradient. In situations 
where resources (e.g. water and nutrients) limit photosynthesis, carbon supply is 
predicted to limit both growth and defense. As resource availability increases, the 
requirements needed to support photosynthesis are met, allowing for accumulation of 
carbohydrate in tissues. As resources are not sufficient to meet the large demands of 
growth, these carbon compounds can instead be partitioned into the synthesis of carbon 
based secondary metabolites (phenolics, tannins, etc.). In environments where the 
resource demands for growth are met, carbon is allocated to rapidly dividing meristems 
(high sink strength) at the expense of secondary metabolism. Thus rapidly growing plants 
are predicted to contain lower levels of secondary metabolites and vice versa. In addition, 
the tradeoff predicted by the GDBH may change over time, as evidenced by a recent study 
on Salix spp. Much support for this hypothesis is present in the literature, and some 
scientists consider the GDBH the most mature of the plant defense hypotheses. 
Importance to humans 
Agriculture 

The variation of plant susceptibility to pests was probably known even in the early 
stages of agriculture in humans. In historic times, the observation of such variations in 
susceptibility have provided solutions for major socio-economic problems. The grape 
phylloxera was introduced from North America to France in 1860 and in 25 years it 
destroyed nearly a third (100,000 km²) of the French grape yards. Charles Valentine 
Riley noted that the American species Vitis labrusca was resistant to Phylloxera. Riley, with 
J. E. Planchon, helped save the French wine industry by suggesting the grafting of the 
susceptible but high quality grapes onto Vitis labrusca root stocks. The formal study of 
plant resistance to herbivory was first covered extensively in 1951 by Reginald (R.H.) 
Painter, who is widely regarded as the founder of this area of research, in his book Plant 
Resistance to Insects. While this work pioneered further research in the US, the work of 
Chesnokov was the basis of further research in the USSR. Fresh growth of grass is 
sometimes high in prussic acid content and can cause poisoning of grazing livestock. The 
production of cyanogenic chemicals in grasses is primarily a defense against herbivores. 
The human innovation of cooking may have been particularly helpful in overcoming many 
of the defensive chemicals of plants. Many enzyme inhibitors in cereal grains and pulses, 
such as trypsin inhibitors prevalent in pulse crops, are denatured by cooking, making them 
digestible. It has been known since the late 17th century that plants 
contain noxious chemicals which are avoided by insects. These chemicals have been used 
by man as early insecticides; in 1690 nicotine was extracted from tobacco and used as a 
contact insecticide. In 177, insect infested plants were treated with nicotine fumigation by 
heating tobacco and blowing the smoke over the plants. The flowers 
of Chrysanthemum species contain pyrethrin which is a potent insecticide. In later years, 
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the applications of plant resistance became an important area of research 
in agriculture and plant breeding, particularly because they can serve as a safe and low-
cost alternative to the use of pesticides. The important role of secondary plant substances 
in plant defense was described in the late 1950s by Vincent Dethier and G.S. Fraenkel. The 
use of botanical pesticides is widespread and notable examples include Azadirachtin from 
the neem (Azadirachta indica), d-Limonene from Citrus species, Rotenone from Derris, 
Capsaicin from chili pepper and Pyrethrum.  

Natural materials found in the environment also induce plant resistance as 
well. Chitosan derived from chitin induce a plant's natural defense response against 
pathogens, diseases and insects including cyst nematodes, both are approved 
as biopesticides by the EPA to reduce the dependence on toxic pesticides. 
The selective breeding of crop plants often involves selection against the plant's intrinsic 
resistance strategies. This makes crop plant varieties particularly susceptible to pests 
unlike their wild relatives. In breeding for host-plant resistance, it is often the wild 
relatives that provide the source of resistance genes. These genes are incorporated using 
conventional approaches to plant breeding, but have also been augmented 
by recombinant techniques, which allow introduction of genes from completely unrelated 
organisms. The most famous transgenic approach is the introduction of genes from the 
bacterial species, Bacillus thuringiensis, into plants. The bacterium produces proteins that, 
when ingested, kill lepidopteran caterpillars. The gene encoding for these highly toxic 
proteins, when introduced into the host plant genome, confers resistance against 
caterpillars, when the same toxic proteins are produced within the plant. This approach is 
controversial, however, due to the possibility of ecological and toxicological side effects.  
Pharmaceutical 

 
Illustration from the 15th-century manuscript Tacuinum Sanitatis detailing the beneficial 

and harmful properties of Mandrakes 
Many currently available pharmaceuticals are derived from the secondary 

metabolites plants use to protect themselves from herbivores, 
including opium, aspirin, cocaine, and atropine. These chemicals have evolved to affect the 
biochemistry of insects in very specific ways. However, many of these biochemical 
pathways are conserved in vertebrates, including humans, and the chemicals act on human 
biochemistry in ways similar to that of insects. It has therefore been suggested that the 
study of plant-insect interactions may help in bioprospecting.  

There is evidence that humans began using plant alkaloids in medical preparations 
as early as 000 B.C. Although the active components of most medicinal plants have been 
isolated only recently (beginning in the early 19th century) these substances have been 
used as drugs throughout the human history in potions, medicines, teas and as poisons. 
For example, to combat herbivory by the larvae of some Lepidoptera 
species, Cinchona trees produce a variety of alkaloids, the most familiar of which 
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is quinine. Quinine is extremely bitter, making the bark of the tree quite unpalatable, it is 
also an anti-fever agent, known as Jesuit's bark, and is especially useful in treating malaria.  
Throughout history mandrakes (Mandragora officinarum) have been highly sought after 
for their reputed aphrodisiac properties. However, the roots of the mandrake plant also 
contain large quantities of the alkaloid scopolamine, which, at high doses, acts as a central 
nervous system depressant, and makes the plant highly toxic to herbivores. Scopolamine 
was later found to be medicinally used for pain management prior to and during labor; in 
smaller doses it is used to prevent motion sickness. One of the most well-known 
medicinally valuable terpenes is an anticancer drug, taxol, isolated from the bark of 
the Pacific yew, Taxus brevifolia, in the early 1960s.  
Biological pest control 

Repellent companion planting, defensive live fencing hedges, and "obstructive-
repellent" interplanting, with host-plant resistance species as beneficial 'biological control 
agents' is a technique in biological pest control programs for: organic gardening, wildlife 
gardening, sustainable gardening, and sustainable landscaping; in organic 
farming and sustainable agriculture; and in restoration ecology methods 
for habitat restoration projects. 
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WOMEN’S EMPOWERMENT IN INDIA:  MILESTONES AND CHALLENGES 
 

* VANISREE RAMANATHAN 
Abstract: 

The status of women in India has been subject to many changes over the past few 
millennia. This article tries to highlight the status of women in India today, in terms of 
health, work participation, laws, education, political participation, violence against women 
and finding way forward for the women’s empowerment. 

In the words of Pand it Jawaharlal Nehru, “You can tell the condition of a nation by 
looking at the status of its women”. The status of women in India has been subject to many 
great changes over the past few millennia. From a largely unknown status in ancient times 
through the low points of the medieval period, to the promotion of equal rights by many 
reformers, the history of women in India has been eventful. Empowerment is an inclusive 
multi-dimensional social process that helps to gain control over their own lives. It is the 
process which allows gaining power, knowledge, attitude, and skill sets needed to cope 
with the changing world and the circumstances in which one lives. The empowerment of 
women becomes a reality, when women achieve increased control and participation in 
decision making that leads to their better access to resources, and hence, improved socio-
economic status. The ability of women to control their own fertility is fundamental to 
women’s empowerment. One of the most enduring clichés about India is that it is the 
country of contradictions. Even though they are said to be the most oppressed in the 
world, it is equally true to say that they are among the most liberated, the most articulate 
and perhaps even the most free. Can these two realities be simultaneously true?  

Legislatures in India from the outset have enacted various legislations to protect 
women from violence and bring them into the mainstream of development. The examples 
are Dowry Prohibition Act 1961and its amendment in 1986, Maternity benefit Act1961, 
Protection of Women from Domestic Violence Act 2005, Hindu Minority and Guardians Act 
1956, The Muslim Women (Protection of Rights on Divorce) Act, 1986, The Medical 
Termination of Pregnancy Act 1997, Indecent Representation of Women Prohibition Act, 
The Immoral Traffic Prevention Act, 1956 etc, are some of the protective legislation we 
have gained but not significantly initiated by the women’s movement.  RatnaKapur 
suggests that law’s relationship to women’s oppression is not always the same; law does 
not always operate in the same way, nor does it always produce consistent results.  

In those lines, about 50% of womenfolk in India are empowered?  A highlight of the 
efforts made by the Indian government for mainstreaming of women is admirable. The 
principle of gender equality is enshrined in the Indian constitution. The constitution 
enjoins the state to undertake affirmative action on behalf of women. The policy makers 
realize that real development cannot take roots if it by passes women, who represent very 
kernel around which social change must take place.  In 1980s a chapter on women and 
development is included in the sixth plan document (1980-95). The national commission 
for women was set up in 1990 to safeguard the rights and legal entitlement of women. The 
73rd and 74th Amendments (1993) to the constitution of India have provided, reservation 
of seats in the local bodies of Panchayats and municipalities for women, laying down 
strong foundation for their participation in decision- making process at the local level. 
Legislatures in India have enacted various legislations to protect women from violence and 
bring them into the mainstream of development, from Dowry prohibition act 1961, to 
latest Protection of women from Domestic violence Act, 2005. The objective of the National 
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Policy for the Empowerment of Women 2001 is to “bring about the advancement, 
development and empowerment of Women”. The year 2001 observed as the year of 
Women’s empowerment. SwaShakti, StreeShakti, Swayamsidha, BalikaSamridhiYojanaand 
STEP are some of the Government programs launched for the empowerment of women. 
These initiatives are targeted to bring formal gender equality.  Are they brining about 
substantial equality or any alteration in the attitude of a patriarchal society? At the outset, 
we can observe that Indian women have entered and excelled in all sectors today. India is 
having woman president, speaker and chief ministers in decision making positions.  But is 
it reflected in entire Womenfolk? 

One of the challenges of the Indian women is that they are not cohesive as a group. 
Indian women are diverse groups and stratified based on caste, urban rural differences, 
religion, literacyand occupation.  If we study the enactment for women in India, we 
recognize that there are too many disparities between initial demands made by women’s 
group as well as the recommendations made by law commission and the final enactment.  
Laws are framed more as token of gesture as from genuine concerns for changing the state 
of affairs of women. They are beneficial only for some sections of women and were full of 
loopholes.  Misuse of laws like IPC 498A, instead of bringing gender justice will result in 
gender abuse and breakdown of family as an institution.  Protection of Women from 
domestic violence Act 2005, even though a weapon in the hands of the women to fight 
against injustice and violence in their homes,  the conviction rate is very less  under this act 
and could not able to reduce the domestic violence cases . The family courts started 
insisting on documentary proof of marriage. Several cases are kept unnumbered because if 
the insistence of documentary proof, thereby blocking judicial remedies at the inception. 
Nivedita menon believed that at best we may be able to use existing legal provisions 
creatively in such a way that we might negotiate some spaces outside and around 
prescribed identities . 

A reality check of the status of women in India shows mixed results. Most of the 
benefits of the government program and legislation are limited to the urban women. 
Rampant practice of female feticide is evident in the country as child sex ratio has declined 
from 945 to 933 in 2011.There is a wide gender disparity in the literacy rate:82.14% for 
men and 65.46% for women in 2011  which negatively affect the family planning and 
population stabilization efforts. As per the 2001 statistics, the proportion of women 
workforce in India was29%, less than (China, Somali and Nigeria) compared to 51.93 % of 
their men counterparts and most of these women are working in agriculture, sales and 
elementary services and handicraft manufacturing. From thisonlyaround 20% of them are 
only working in the organized sector. In no Indian state, women and men acquire equal 
wages in agriculture.  Women’s rights to inheritance are still not just and fair. Even though, 
Hindu succession Amendment Act, 2005 are women’s right to inheritance are approved by 
law. Bina agarwal study from Kerala shows that incidence of violence among women is 
49% among them without property .   So long as social acceptance to the equal property 
rights is not realized, legal rights are not going to empower Indian women.  

The Nirbhaya case forced the parliament to repeal the Rape laws and to pass the 
sexual harassment (prevention, prohibition, and redressal) Act 2013, violence against 
women is the biggest challenges to the Indian Women.  Human trafficking,  forced 
prostitution, rape, honor killings, gang rape, acid throwing, dowry deaths, female feticide, 
domestic violence, the crimes against women’s list is endless in India. Violence against 
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small girl child is the new reported crimes, which is violence against humanity, and there is 
an urgent need for legal intervention of in the matters of child sexual abuse.  Girls and 
women are not safe in their own house and schools in India.  The graph of gender based 
violence is mounting at an alarming rate. The report of the National Crime Records Bureau 
(NCRB), indicate that crime rates against women such as rape, incest, sexual harassment, 
dowry related murders, Abduction, deprivation of food, kidnapping and abduction, 
trafficking and importation of girls, domestic violence and suicide is increasing among all 
sections of women, at a faster pace than the population growth rate. With globalization and 
the participation of women in IT Sectors, new forms of violence’s are being reported.  
Displacement, lack of access to resources, unemployment, and privatization of services are 
the after effects of globalization for the poor women. The inclusion of 20% of skilled 
women in the IT sector is the positive aspects but women’s question in the liberalized 
economy is a brave odyssey with deep costs.   

The extent, nature and level of Indian women’s electoral participation is much higher 
than in most of the other countries- developed or developing. This electoral participation 
has been steadily expanding over the years-by way of voting, as candidates, and 
participation in campaigning, and so on. The gap in the turn out between men and women 
is narrowing .  But the political leadership positions to Indian women even though the 
number of women MPs increased in the 16thLoksabha elections, the results shows that 
only 11% (62 0ut of 545)women occupy parliamentary seats and majority of them are 
women from elite class. As per the times of India, India is 111th among having women 
members in the parliament.  The pending 33% of reservation bill for women in the 
parliament is biggest step taken by the government, but reflecting political will towards 
women’s empowerment. But Karin Kapadia (2002) observes that neither social justice nor 
the interests of women are being served by contemporary development policies. A feminist 
politics cannot stop with the mere inclusion of women in politics. “The issue is one of an 
alternative politics and a deeper moral discourse.  

India’s Maternal Mortality Ratio (MMR) is found to be as high as 407 maternal deaths 
per 1,00,000 live births, about four times higher than the National Population Policy (NPP) 
2010 goal. The average nutritional intake of women is 1400 calories compared to the 
requirement of 2200 calories.   50% of pregnant women in India reported to have anemia.  
Gender stereotypes, patriarchal values, unequal power relations, lack of sexual education, 
inadequate public health systemand poverty forcing the women to be the prey to STDs, 
HIV/AIDS, and mental ill health.  Even though new reproductive technologies are 
empowering women, the lack of women friendly reproductive technologies and lack of 
their awareness and Information, accessibility and availability giving them more harm  to 
their health than  real empowerment.  

Women are disadvantaged relative to men in terms of access to education, 
information, employment for cash and health. There is a forward trend in political 
participation, but did not lead to adequate share in governance and family. Gender-
stereotypesare there in all sectors and levels. The government and community will have to 
adapt a holistic approach to women’s empowerment. Political participation, water, 
sanitation, asset base, gender budgeting, technology, credit, health, nutrition, education, 
skills, market, technology, information all must be included. Gender sensitive policies, 
innovative Mechanisms to monitor, through participation, training of women in leadership 
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and active participation, and more infrastructures for women is essential for their 
empowerment.  

Socio-culturaldifferences, traditional barriers, existence of patriarchal values which 
fosters gender prejudice, are some of the hurdles to the efforts of gender justice in India. 
Poverty, illiteracy, traditional gender specific tasks, lack of confidence coupled with social 
backwardness still force to treat women in India as second sex. Stratification and division 
among women as urban- rural, educated, illiterate, upper- middle -lower and Hindu- 
Muslim is still a challenge to the unity of women. So long as men and women are located in 
unequal and hierarchical manner in social, cultural and economic formation, equality is a 
distant dream. Equality is not possible between unequals! Changing the socio-
psychological mind set through girl’s education and awareness is the need of the hour. 
Joint efforts from all stakeholders, the government, civil society, religious heads, 
community heads and educational institutions can transform the status of Indian women. 
For this, proper implementation of Government program targeted to women, 
encouragement from the societies and communities at large for the legitimization of new 
value and increased participation of women in social, economic and political activities are 
essential. There is also a special problem, such as, women’s preference for male children 
due to social and cultural reasons. To address this, it requires awareness, understanding 
and action. The best way is to educate the new generation, orient the teachers, examine the 
text books and teaching-aids and ensure that the next generation grows up with new 
values and self confidence. Women’s empowerment in India, in the globalised era is still a 
distant dream. A collective action from families, communities, societies and state is the 
need of the hour. Legal intervention is the catalyst but not the only answer.  Gender 
equality is not an end in itself; it is the prerequisite to genuine democracy and to achieve 
all global developmental goals. 
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CORPORATE SOCIAL RESPONSIBILITY IN INDIA AND INCLUSIVE                          
DEVELOPMENT: POLICY INITIATIVES 

 

* DR.B.SIVA RAMA KRISHNA 
Abstract: 

The concept of Corporate Social Responsibility (CSR) in India can be traced to the pre-
independence days and today it has occupied a significant place in business and legal 
literature.  In the recent few decades, the philanthropy of the businesses is widely became 
known as CSR.  Nowadays, companies without any exception have become conscious that 
they owe an obligation not only to the stakeholders who have some interest in the conduct 
and financial performance of business but also the community. CSR is an innovative 
approach that presupposes that businesses are managed to bring some positive impact on 
the communities, societies and environments in which they operate.  CSR is the continuing 
commitment by business to behave ethically and contribute to economic development 
while improving the quality of life of the employees and their families as well as of the local 
community. This paper essentially examines the evolution and conceptual framework of 
CSR and its objectives. It also analyses the environment in which the CSR Initiatives 
operate and the expectations of the company and the stakeholders in the backdrop of the 
law relating to companies in India.   
Introduction:  

The concept of CSR is akin to corporate philanthropy that can be traced to the pre-
independence days when Indian companies supported Mahatma Gandhi’s call for the 
development of the nation by funding and providing education, health and other social 
services.   CSR today has occupied a significant place in the business and legal literature. 
The underlying idea of CSR no doubt is fairly old in view of the religious underpinnings of 
“giving back to the society what you earn from it”. CSR is the responsibility of the 
corporate entity towards the society in consideration of the support given, deprivation 
suffered by the society. The corporations exploit the natural resources such as land, cause 
incidental damage to environment by pollutants and bring hazards to the people. 

CSR as a concept gained prominence in the early 1970s after many business entities 
began addressing social concerns.  We find reference to business responsibility towards 
society even in Vedic times as goes the adage “Sah Navatuh Ma Vidvishavhe” which means, 
“May we together shield each other and may not be envious towards the other”. In India, 
CSR is looked in terms of “charity”’ or “philanthropy” and every religion in this world 
preaches such practices. However, it was done at the level of individual and family and it 
was only recently, that the Companies across the world have realized the need for 
extending CSR for the social and economic development of the communities.  It needs 
mention that it was only during the last three decades, most of the giant companies’ all 
over the globe contemplated that they owe an obligation not only to the stakeholders who 
have some interest in the conduct and financial performance of business but also the 
community. Business Corporations, being legal entities has rights and obligations based on 
the contractual principles and the State plays a regulatory role by scrutiny of their 
functioning. 

Business in good old days is perceived as an integral part of society and the main 
function of business was to create wealth for the society by manufacture, sale and 
distribution of goods.  The pillar of business was built around the philosophy of “Sarva 
Loka Hitam” which means “the well-being of all stakeholders” that necessarily includes the 
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community.  Some of the oldest large industrial houses in India, particularly TATAs, Birlas 
and others have been contributing their mite to the welfare of the society since the early 
twentieth century.  The term, CSR presupposes that the business corporations owe a duty 
not only to the owners (shareholders) but also to the society at large. The idea of CSR 
resulted in much debate in the twentieth century after the publication of Howard R.Bowen 
on “Social Responsibilities of Businessman” in 1953.  Bowen believed that the community 
would reap social and economic benefits given the premise that business enterprises 
embrace socially relevant objectives in the process of taking decisions. 
Concept of CSR: 

Nowadays, with burgeoning significance of CSR in the neo-liberal business world, given 
the rapid industrialization and high business competition, the literature on CSR continue to 
rise in the last few decades. CSR is viewed in terms of the possible positive outcomes that 
such activities could bring in social and sustainable development. In view of the broad 
compass and scope of CSR activities, it is felt that a single comprehensive definition is not 
possible to concretize the characteristics and benefits of CSR.  This part of the paper makes 
an attempt to understand the concept of CSR and its wider ramifications.    Several authors 
expressed their viewpoint and meanings on CSR.  For instance, Bowen (1953) considers 
CSR “as the obligations of businessmen to pursue those policies, to make those decisions, 
or to follow those lines of action which are desirable in terms of the objectives and values 
of our society”.   Davis (1973) and Carroll (1999) were of the considered view that the 
essential feature of CSR is something “beyond the narrow, technical and legal 
requirements of the firm”.  Extending a similar observation, Friedman (1962) underlines 
the importance of companies to stay fit in business, behave ethically and to look at profit 
maximization.  He notes that “there is one and only one social responsibility of business – 
to use its resources and engage in activities designed to increase its profits so long as it 
stays within the rules of the game, which is to say, engages in open and free competition 
without deception or fraud”. Furthermore, Jones (1980) argues that CSR is implicitly the 
expression of voluntary efforts by which the companies comply with ethical standards as 
opposed to purely economic or legal imperatives.  On the other hand, Johnson and Scholes 
(2002) underscored that, “corporate social responsibility is concerned with the ways in 
which an organization exceeds the minimum obligations to stakeholders specified through 
regulation and corporate governance”.  (Cited in Kakabadse, N.K. et al (2005).   Sethi 
(1975) views Social responsibility as that would bring corporate behavior up to a level 
where it is congruent with the prevailing social norms, values, and expectations of 
performance. CSR as Usha (2012) writes is also called as Corporate citizenship, social 
performance, or sustainable responsible business is in the nature of corporate self-
regulation integrated into a business model. Baker (2003) emphasizes on the functional 
and business aspect in addition to the attitude of the company towards the society.  He 
defines CSR as “how companies manage the business processes to produce an overall 
positive impact on society”.  It needs mention that the various meanings given to CSR 
speak about the whole gamut of the responsible role the companies’ have to play towards 
the society.  Furthermore, the definitional analysis presented hereinbefore is confined to 
the views of authors’ mentioned therein which is only illustrative and not exhaustive.  
According to Khosla (2013), CSR is most often understood to be the way firms integrate 
social, environmental and economic concerns into their values, culture, decision making, 
strategy and operations in a transparent and accountable manner and thereby establish 
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better practices within the firm, create wealth and improve society.   Thus, CSR 
encompasses a diverse range of programs that includes corporate governance and ethics, 
health, safety and environmental programs, attention to human and labour rights, 
community involvement, respect for indigenous groups and minorities, corporate 
philanthropy, transparency, etc (Ibid).  
CSR– Some Approaches: 

The growth of CSR can be analyzed by different approaches or models for its growth.  
Prabakar and Mishra (2013) summarize a study conducted by Tata Energy Research 
Institute which crystallized the growth of CSR into four different periods and models, viz., 
the Ethical Model, the Statist Model, the Liberal Model and the Stakeholder Model.  

  Ethical Model (1930-1950) : 
The origin of the ethical model of CSR owes much to the pioneering efforts of 19th 

century corporate philanthropists such as the Cadbury Brothers in England and the Tata 
Family in India.  This model envisages that businesses were managed as a trust for the 
benefit of the community. This model became popular during the independence 
movement, when Mahatma Gandhi developed the notion of trusteeship.  The principle of 
trusteeship according to him provides a means of transforming the capitalist order of 
society into an egalitarian one. As Usha Krishna (2010) writes, the trusteeship model gives 
no quarter to capitalism and recognizes private ownership of property only to the extent 
that may be permitted by the society.  She says that, under the state regulated trusteeship, 
an individual will not be free to hold or use his wealth for selfish satisfaction or in 
disregard of the interests of society.   The owner will be duty-conscious to manage his 
property for the service of society….. Gandhi’s influence prompted several Indian 
companies to play active roles in nation building and promoting socio-economic 
development during the 20th century. The corporate philanthropy encompassed cash or 
donations, community investment in trusts and provision of essential services such as 
schools, libraries and hospitals. 
Statist Model (1950-1970): 

 This model emerged in India after independence in 1947, when India adopted the 
socialist and mixed economy framework, with the establishment of large public sector and 
state owned companies.  Jawaharlal Nehru is the exponent of this model.   The margins 
between the state and society were clearly laid down and also the functions of state 
enterprises.  Since then, the state owned companies began to practice the philosophy of 
community development.   
Liberal Model (1970-1990): 

This Model was popularized by Milton Friedman, an American economist.  This Model 
contemplates that companies are supposed to comply with the economic bottom line and 
believes that companies are solely responsible for their owners.  This approach was 
popularized by Milton Friedman, an American economist, who wrote that the ‘social 
responsibility of business is to increase its profits’.   This means that focus of the 
companies is placed on generation of wealth and complying taxation including activities of 
private charitable choices towards social ends.    
The Stakeholder Model (1990 – Present)  

 The citizen campaigns and pressures from shareholders has given rise to the 
emergence of the ‘stakeholder model’.  This model is associated with R.Edward Freeman, 
whose seminal analysis of the stakeholder approach to strategic management brought 
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‘stakeholding’ into the mainstream of management literature.  According to Freeman 
(2010), ‘a stakeholder in an organization is any group or individual who can affect or is 
affected by the achievement of the organization’s objectives’. The classification of 
stakeholders includes the customers, employees, shareholders and investors, environment 
and community, suppliers and the government.  This model underlines the fact that apart 
from profit-making, businesses also have certain roles to perform for the good of the 
society.  The model expects companies to perform according to “triple bottom line” 
approach. The businesses are also focusing on the accountability and transparency 
through several mechanisms.   
CSR- Some Perspectives: 

As the stakeholder model contemplates Companies’ world over in the last few decades 
had realized the need and significance of meeting the societal expectations and 
requirements.  CSR has become a catchy word today and its policies to a great extent 
function as built-in, self-regulating mechanism whereby a business monitors and ensures 
its activities aimed towards the betterment of the society by propagating what we perceive 
a highly ethical behavior by corporations and a positive participation by the stakeholders 
which include, Shareholders, Government, Employees, Creditors and Competitors.  The 
Shareholders expect a fair dividend apart from increase in the market capitalization of 
their investments, while employees expect fair return for their work, safe working 
conditions, better job security etc.  The Government as a regulator expects a company to be 
law-abiding by paying taxes honestly. The Creditors expect a company to make timely 
payments of the principal and interest, while the competitors expect that a company shall 
not engage itself in to unfair trade practices.  Most importantly, the Community expects it 
to be engaged in a slew of social development programs like uplift of rural and backward 
areas, better education and health and a sustainable environment.   
CSR and the Law in India: 

The recent Companies Act, 2013 is the governing legislation relating to Companies in 
India.  It contains specific provisions that lay down guidelines for Companies to comply 
with the CSR requirements.  This Act aims to improve Corporate governance, simplifies 
regulations and safeguards the interests of minority investors.  The Act of 2013 made CSR 
mandatory in respect of Companies fulfilling the criteria laid down in Section 135 and 
Schedule VII details the activities for which the amount under CSR may be spent by the 
Companies.  It also provides for constitution of CSR Committee by every company.  
According to Section 135 of the Act states that every company, having: 

• a net worth of Rs. 500 crore or more, or 

• turnover of Rs.1000 crore or more, or 

• net profit of Rs. 5 crore or more during any financial year shall constitute a CSR 
committee of the Board 

• The committee would comprise of three or more directors out of which at least one 
director, shall be an independent director. 
The CSR Committee shall formulate and recommend to the Board, a CSR Policy which 

shall indicate the activities to be undertaken by a company as specified in Schedule VII.  It 
is required to recommend the amount of expenditure to be incurred on CSR activities and 
to monitor the CSR policy from time to time.  A duty is cast on the Committee to approve 
the CSR policy for the company and disclose contents of such policy in its report and has 
also to place it on the company’s website.  It is also the duty of the Committee to see that 
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the activities as are included in the CSR policy are undertaken by the company.  The 
Company is required to ensure that it spends at least two per cent of its average net profits 
in every financial year (Grant Thornton, 2013). The Act also requires the Board of the 
company to state the reasons on account of which it could not spend the amount on CSR in 
case of non-spending.   

  Schedule VII of the Act enlists CSR activities to include: 

• Eradicating extreme  hunger and poverty 

• Promotion of education 

• Promoting gender equality and empowering women 

•  Reducing child mortality and improving maternal health 

•  Combating human immunodeficiency virus, acquired immune deficiency syndrome, 
malaria and other diseases. 

• Ensuring environmental stability 

• Employment enhancing vocational skills 

• Social business projects 

• Contribution to the Prime Minister’s National Relief Fund or any other fund set up by 
the Central government or the State governments for the socio-economic development 
and relief and funds for the welfare of the Scheduled Castes, Scheduled Tribes, Other 
Backward Classes, Minorities, Women; and 

• Such other matters as may be prescribed.  

• The Act provides that the company shall give preference to the local area and areas 
around it where it operates. 

• There was a mixed reaction from the companies’ in the government making CSR 
compulsory and a majority of them were of the view that such mandatory provisions 
would restrict their functioning and that they would be accountable to the 
stakeholders for the CSR activities undertaken and some of them felt that they are 
implementing CSR much before it was made compulsory, of course on a voluntary 
basis.    

CSR Initiatives by Indian Companies: 
CSR activities’ bring many benefits to the company and its owners.  CSR makes the 

companies to think and act ethically towards the welfare of the society and in that process 
the reputation and brand value of the companies’ gets enhanced.  India has a great 
tradition of corporate philanthropy and societal welfare has been put into practice even in 
the early nineteenth century by some forward looking policies initiated by private 
companies. For instance, TISCO was the first company that initiated CSR in India in its area 
of operations.  Driven by right ethical thinking persons, TATA Group spends a majority of 
its profits on CSR. Tata Consultancy Services established a fully-equipped computer 
training centre for children for the benefit of the ‘differently abled children’ in Pune for 
imparting basic computer skills. Tata Chemicals undertook social uplift projects in 1980 
for communities in and around Mithapur (Gujarat), Babrala (M.P.) and Haldia (West 
Bengal). Several community development initiatives were launched by Birlas through the 
“Aditya Birla Centre for Community and Rural Development” and Ambanis of Reliance 
Group has adopted several villages struck by tremor in Gujarat in 2001.  IBM has joined 
hands with the Tribal Development Department of Gujarat for development project aimed 
at upliftment of tribals in the Sasan region of Gir forests. (Rai and Patil, 2013).  
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ITC group’s E-Choupal project, launched in the year 2000 is reaching to the community 
by making internet accessible to empower small farmers to create awareness about best 
agricultural practices. The project had been executed in over 40,000 villages so far. Plans 
are under way to extend the services to 15 more States and also to channelize other 
services such as Health and Education (Sharma and Kiran, 2012).   Jaipur Rugs have been 
engaged in developing weaving skills to people of remote villages aimed at sustainable 
livelihoods (Gupta and Bagg 2011).  The Gujarat Ambuja Cements has addressed several 
environmental issues like green house gas emission and dust pollution through innovative 
practices, technical and policies geared towards sustainable development. The Azim 
Premji Foundation is implementing its policy on CSR by providing training in innovative 
techniques to help school teachers to become more effective.  The Cummins India 
Foundation (CIF) is engaged in promotion of technical education among women by 
supporting a women’s engineering college benefiting middle class girls.  Microsign Ltd. 
found that differently abled people are great assets to the company and proceeds to 
employ them in large numbers.  Besides these, DSP Merril Lynch, ACC Cements, Bajaj, 
Hindustan Lever, Larsen & Toubro, Mahindra, Price Waterhouse Coopers are also engaged 
in CSR activities (Usha Krishna, 2010). The major areas in which these companies’ directed 
their funds towards CSR spending are detailed below. 

a) Community development for livelihood, 
b) Disaster management, 
c)    Education and literacy, 
d) Population and Health, 
e) HIV/AIDS, 
f)    Physically challenged, 
g) Vocational Training and skill development, 
h) Women empowerment, and 
i) Sustainable livelihood programs. 

Conclusion:  
Broadly, the social and inclusive growth of any nation depends upon the fuller 

participation of all sections of people in different facets of human activity in particular the 
disadvantaged sections.  As majority of India’s population who find themselves in a state of 
marginalization by reasons of poverty, caste, illiteracy needs great uplift. The Companies 
Act 2013 rightly imposes a responsibility on the companies to commit them for the 
national growth. It is well acknowledged that a great task of inclusive development of the 
society is possible only when the Companies, NGOs and even citizenry dedicate themselves 
to achieve this goal and it needs mention that State parties cannot alone bring this positive 
social change.  It is hoped that not only large companies’ but also medium enterprises 
depending on their volume of business and profits would undertake CSR activities on a 
great scale which needs encouragement by the State.  Cultural ethos in India envisage 
giving part of the companies’ share in resources or income for the community, which 
needs to be widely campaigned irrespective of the size of the companies, say, voluntary 
spending on CSR in case of companies that do not come under the purview of Section 135 
of Companies Act needs to be emphasized. Further, it needs mention that the government 
needs to apply checks and balances in scrutinizing the amounts spent by companies under 
compulsory CSR policy and only then can one know about the tangible benefits the law 
could bring for the community.   The provisions contained in Section 135 are laudable and 
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activities envisaged in Schedule VII are wider enough as to reap several developmental 
gains.  The efforts of the law makers in bringing Indian law on Companies especially on 
CSR reporting, the ‘principle of comply or explain’ at this hour needs appreciation. The 
compulsory reporting on CSR by companies fulfilling the criteria laid down in Section 135 
would go a long way in inculcating a sense of ethical behavior among companies with rich 
dividends to the community in future.  
References: 

• Baker, M. (2003) Corporate Social Responsibility-What Does It Mean? available at 
http://www.mallenbaker.net/csr/csr files/definition (accessed on September,18, 
2014). 

• Bowen, H.R. (1953) Social Responsibilities of the Businessman, New York: Harper and 
Row. 

• Carroll, A.B. (1999) ‘Corporate Social Responsibility’, Business and Society, Vol.38, No.3, 
pp.268-295. 

• Davis, K. (1973) ‘The Case for and against business assumption of Social 
Responsibilities’, Academy of Management Journal, Vol.16, No.2, pp.312-322. 

• Friedman, M. (1962) Capitalism and Freedom, Chicago: University of Chicago Press. 
Gupta, S. and Debashish Bagg (2011) Corporate Social Responsibility of Indian 
Corporate and its contribution to India’s Inclusive Growth, Proceedings of Conference on 
Inclusive and Sustainable Growth – Role of Industry and Society, available at 
www.ijacp.org/ojs/index.php/ISG/article/view/6/7/ (accessed on Nov.3, 2014 

• Johnson, G. and Scholes, K. (2002) Exploring Corporate Strategy: Text and Cases, 6th 
edition, Prentice-Hall, Cited in Kakabadse, N.K. Rozvel, C. and Linda Lee Davies (2005) 
Corporate Social Responsibility and Stakeholder Approach: A Conceptual Review, 
International Journal of Business Governance and Ethics, Vol. I, No. 4, pp.277-302. 

• Jones, T.M. (1980) ‘Corporate Social Responsibility-Revisited, Redefined,’ California 
Management Review, Vol. 22, No. 3, pp.59-67. 

• Khosla, Chhaya(2013), ‘Necessity of Public Private Partnership (PPP) for Healthy 
Corporate Social Responsibility’, 3 Company Law Journal, pp.65-66. 

• Prabhakar, R. and Mishra, S. (2013)  A Study of Corporate Social Responsibility in 
Indian Organizations: An Introspection, Proceedings of the 21st International Business 
Research Conference, June 10-1, Ryerson University, Toronto, ISBN: 978-1-922 069-
25-2, available at www.wbiworldconpro.com/uploads/canada-
conference2013/management /1370168444 _430-sonam.pdf accessed on Nov.3, 
2014.  

• Rai, S.N. and G.B.Patil (2013), “Corporate Social Responsibility in India: Need of the 
Hour” ASM’s International E-Journal of Ongoing Research in 
Management and IT, available at http://www.asmgroup.edu.in/incon/publication/inc
on13-gen-018.pdf. accessed on Dec 27, 2014.  

• R.Edward Freeman (2010), Strategic Management – A Stakeholder Approach, New 
York, Cambridge University Press.Sethi, S.P. (1975)   ‘Dimension of Corporate Social 
Performance: An Analytical Framework’, California Management Review, Vol. 17, No. 3, 
pp.58-64.Sharma, A. and Kiran, R. (2012), Corporate Social Responsibility Initiatives of 
Major Companies of India with focus on Health, Education and Environment, African 
Journal of Basic and Applied Sciences, 4 (3): 95-105. 

http://www.mallenbaker.net/csr/csr
http://www.ijacp.org/ojs/index.php/ISG/article/view/6/7/
http://www.wbiworldconpro.com/uploads/canada-conference2013/management%20/1370168444%20_430-sonam.pdf
http://www.wbiworldconpro.com/uploads/canada-conference2013/management%20/1370168444%20_430-sonam.pdf
http://www.asmgroup.edu.in/incon/publication/incon13-gen-018.pdf.%20accessed%20on%20Dec%2027
http://www.asmgroup.edu.in/incon/publication/incon13-gen-018.pdf.%20accessed%20on%20Dec%2027


                       

INTERNATIONAL JOURNAL OF EDUCATIONAL ASPECTS, MANAGEMENT STUDIES AND APPLIED SCIENCES                 

VOLUME - 1     ISSUE - 1 / 2     FRB - APRIL ’2012  
“IJEAMSAS”   ISSN : 2320-0383                  

 

IJPE Page 93 

  

Thornton, G. (2013) Implications of Companies Act, available at http://www.grantthor
nton. in/companiesact2013), accessed on November 2, 2013.  

• Usha Krishna (2010), CSR-Models, in ‘Politics, Ethics and Social Responsibility of 
Business’ Bhanu Murthy, K.V. and Usha Krishna (eds.), Delhi: Pearson Education India. 
Usha, L. (2012) Corporate Social Responsibility in India —A Way Forward to Socio-
Economic Development, Indian Journal of Applied Research, Vol.2, No. 2, pp.41-43. 

  
  

http://www.grantthornton/
http://www.grantthornton/


                       

INTERNATIONAL JOURNAL OF EDUCATIONAL ASPECTS, MANAGEMENT STUDIES AND APPLIED SCIENCES                 

VOLUME - 1     ISSUE - 1 / 2     FRB - APRIL ’2012  
“IJEAMSAS”   ISSN : 2320-0383                  

 

IJPE Page 94 

  

MOTIVATION OF COMMUNITY PARTICIPATION FOR GROUND  WATER 
MANAGEMENT IN INDIA – A REVIEW OF SPREADING METHOD 

 
 

* DR. K. SURYANARAYANA ** G. PRASAD 
 

Abstract 
The total flow of water in all the river in India in broadly at 1645 thousand million 

cubic maters and the utilizable ground water is 255 thousand million cubic meters, most of 
which belongs to gangetic basin. India broadly classified into eight ground water provinces 
having difference geomorphic and geological formations that control the ground water 
movement. The rainfall and temperature varies in different climatic conditions. India the 
altitudes varies from 150 to 300 m above mean sea level expect the areas above 600 m 
height in Karnataka, Maharashtra and parts of Tamil Nadu, Andhra Pradesh, Madhya 
Pradesh and Aravali hills. India increased in population from 150 million to 1000 millions 
water become a number one national problem and has to be dealt with National Level 
rather that on local considerations. Ground water balance varies with components of 
ground water recharge (supply) and discharge (disposal) with storage changes in the 
ground water reservoirs. The small reservoirs called percolation tanks/ponds (fig:   ) are 
quite common in many parts of the hard rock area in India. Streams (influent) where water 
table contours swing towards the down-stream direction are ideal sites for percolation 
tanks as the recharge water keeps moving ways from the recharge site, thus constantly 
providing space for additional recharge. The abandoned stream channels, braided deposits 
and mountains wash (erosion) are ideal for ensuring high infiltration rates. In view of this 
the spreading method is more useful by diversion of water pattern from North-south link 
by motivation of community participation, like Janmabhoomi, water and You by a 
convenient means of connecting a number of river systems into one or more 
basins/tanks/ponds constructed parallel to the stream channels by utilization of already 
available geological, geomorphological, hydrological and aerial photography data. Finally 
concluded that the spreading method is maintain the standard water table, increase 
artificial recharge, quality, reduce the salinity, land sliding (subsidence) problems for 
future generation with least cost expenditure. It is also helpful to avoid the migration from 
village to cities. 
Geology: 

India grouped various stratigraphic units and divided into eight ground water 
provinces (map-I, Taylor 1959). The details information on the ground water provinces 
and hydro geological zones (Chaterji and Roy 1969) and hydrological characteristics of 
aquifers, additional information can be obtaines (Charles and DUTT (1982) PATHAK 
(1982)).  

Ground water potentiality is highly variable in these geological formations and 
broadly classified them as unconsolidated, consolidated and hard rocks. River alluvium 
and valley fill sediments come under unconsolidated sediments, wherever these sediments 
form aquifers i.e. sand and gravel beds occur in considerable thickness form the out 
promising sources of groundwater. Consolidated sediments, which are called soft rocks, 
may be considered as moderate aquifers relatively with reference to the alluvium aquifers 
Gondwana and tertiary formations comes under this group. 

Hard rock aquifers assume important in view of their large aerial extent and 
complex nature. About two-thirds of the country geomorphic area is considered to be 
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underlain by hard rocks and in the case of Andhra Pradesh it is even more. The crystalline, 
Meta sediments come under this group. These rocks form aquifers only when they contain 
secondary porosity due to weathering / fracturing. These two types of porosity classify 
them as shallow aquifers and deep aquifers by nature of their prominence in the respective 
zones. 

Topographically India has a land surface varies at an altitude from 150 to 300m 
above MSL in parts of Gujarat, Uttar Pradesh, East coast, West coast, parts of Assam, parts 
of Tamil Nadu (TN), Rajasthan, Haryana , Punjab, Andhra Pradesh (AP), Bihar respectively. 
The areas above 600m heights are In Karnataka, Maharashtra and parts of TN,AP, Madhya 
Pradesh (MP) and Aravali hills. 
Rainfall:  

The special and temporal distribution of rainfall of India is uneven Expect Jammu 
and Kashmir (JK) and TN the entire country receives more than 85% of the total 
precipitation from the Southwest monsoon in the summer season. The rainfall is high 
(>200 cm) on the West coast and in Assam, South Meghalaya, Tripura, Nagaland and 
Arunachal Pradesh . the role of Rajasthan, Punjab , Haryana, Western and South West parts 
of Uttar Pradesh, Western MP areas receive a rain fall of 100 to 200 cm and the entire 
Deccan Trap or plateau region of east receive a low rainfall of <100cm. 
Drainage: 

More than 90% of India surface runoff water is drained into the Bay of Bengal and 
less than 10% is drained to the Arabian Sea. The area of internal drainage is only limited 
part of the country in Rajasthan, parts of Punjab and Gujarat and it accounts for only a 
small fraction if the total surface runoff of the country (MAP-2). The Indian rivers are 
grouped into those originating in the Himalayas and in the peninsular plateau region . The 
former groups comprised by three major river systems i.e Indus, Ganga and the 
Brahmaputra. The rivers of peninsular India are grouped into Narmada Tapati, Sabarmati, 
Mahanandi, Brahmani and Subemarekha, Godavari, Krishna Cauvery system. 
Geomorphic Control: 

The run off coefficient for a drainage density of about 1.6 is nearly twice the 
coefficient for a drainage density of 1.3 (CGWB 1982). Drainage density measurements and 
infiltration studies made in respect of areas covering sub humid to semi arid climate types 
and a verity of geological formations ranging from Achaean to Quaternary in Andhra 
Pradesh showed that drainage density ranged from less than 0.4 km/sq.km to more than 
1km/sq.km the lower values corresponding to areas characterized by high infiltration 
rates of 12 to 25 mm/h or more (Karanth-1979). Slope was a dominant effect on the 
contribution of rainfall to stream flow and to the ground water reservoirs in as much as it 
controls the duration of over land flow, infiltration and subsurface flow. The slope 
conditions also control the depth to the water table, distribution of head and artesian 
pressures in aquifers. 
Monitoring of water levels: 

Historic water level data are essential for forecasting future trends of water level 
in response to the adoption of modern concepts in groundwater reservoir operation. 
Observation wells have to be installed along lines normal to rivers, canals and other 
surface bodies to monitor groundwater level changes in response of surface water level 
variations and also across the basin outlet for computation of subsurface outflow. 
Discussion: 
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The various estimations of groundwater recharge in the country have been made 
(Rao 1982, Raghava Rao et. al. 1964, irrigation commission 1972 and Pathak 1982). The 
spreading methods are most widely used to recharge phreatic aquifers and semi confined 
aquifers that are in hydraulic connection with phreatic aquifers. In every village artificially 
and naturally developed tanks/ponds depending up on the slope the input and output of 
water from one tank to another tank a chain of connecting drainage channels up to the tail 
end area finally reaches to the main river channel. In the map-3 shows the tube wells and 
dug wells are developed highly in the alluvial of Ganga river basin and few wells in Tapi, 
Mahanandhi canal, Kayanaior in the deccan traps. In the southern parts of India existing 
major tanks, canals and another sources situated in hard rock areas. In Igneous and 
Metamorphic rocks are marked differences may be encountered in stratified sedimentary 
formations and lava flows that may have rechargeable out crop areas extending beyond 
the basin. 

Water is impounded in or released into small basin by excavation or the 
construction of bunds. The size of the basin depends on the slope of the land surface. 
Although the infiltration rate increases with increase in the depth of ponding the most 
effective ponding depth was found to be 1.25 m as greater depths resulted in reduced 
carried out in NEERU-MEERU/JHANMABHOOMI programmers in Andhra Pradesh. For 
recharge measures to be effective it (Spreading method) is essential that the materials has 
good transmissibility for transport of water way from the spreading are. Presence of layers 
of low  hydraulic conductivity in the weathered zone builds up perched zones of saturation 
and related deep percolation of water. Recharge basin should not normally be constructed 
where the depth of the water table is less than 3 to 4m. When a spreading is filled, water 
infiltrates and soil gets saturated giving rise to a wetting from that moves progressively 
downward with a saturated wetting front (Fig.-I) id governed by Darcy’s  equation and can 
be written Green and Ampt 1911, Bouwer 1978 as  

Vt= K 
Hw+Ls.hcr

Lf
 

Where Vt- infiltration (Length / time) K-vertical hydraulic conductivity wetted 
zone, Hw= depth water above soil surface, Hcr= critical pressure head of soil for wetting Lf 
= depth of saturated wetting front. 

Most of the tanks in summer season dry up in India. Alternately wetting and drying 
the floor of the spreading area increases the recharge rate. When the percolating water 
reaches the groundwater zone the water table rises in response recharge ground water 
mound (fig-2) or ride in developed depending on the shape of the spreading area. Small 
reservoirs called percolation are quite common in many parts of hard rock areas on south 
India. Influent streams where table contours swing towards the downstream direction are 
ideal sites for percolation tanks as the recharged water keeps moving away from the 
recharge site, thus constantly providing space for additional recharge. 
Percolation from 1 anks: 

Percolation from tanks and other impounded surface water bodies is an important 
item of contribution to ground water recharge especially in hard rock area in India, 
because construction of storage tanks is a common method of increasing the area under 
irrigation like Israel. The compounds of many of these tanks are almost equal to the water 
spread area, the tanks act indirectly as artificial recharge structure. Seepage from tanks 
adds not only to ground water reserves in the immediate vicinity of the tank, but also in 
the surrounding areas by raising the water table. The infiltration may be predominantly 
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downward in deep water tab le areas, while in shallow water table areas itself may be 
receiving ground water through effluent conditions. 

Recharge from tanks ca also be determined by estimating from the water table 
rise, the volume of rock saturated and multiplying it with the specific yield. The short 
coming in this method is that the recharge value be net recharge by rainfall, canal seepage 
and irrigation, besides direct infiltration from tanks, abstractions by wells and base flow. 

Abandoned stream cannels, braided deposits and mountain washes are ideal for 
ensuring high infiltration rates. In alluvial plains water may be diverted into owner or 
more basins constructed parallel to the stream channel. Extensive recharge facilities of the 
basin type are common in California, USA. The recharge rates in spreading basins in 
operation vary from 0/1 to 2.88 m/day (Todd, 1959) 

Artificial recharge to phreatic aquifers is feasible by spreading method such as 
spreading channels, recharge pits and pounds over almost entire over development area. 
The cost per 1000 liters of recharge water work out to tube Rest 0.532, 0.052 and 0.045  
for the injection wells, recharge pits and spreading cannel respectively. 
Canals and Streams: 

Recharge from canals and streams that are indirect hydraulic connection with a 
phreatic aquifer underlain by horizontal impermeable layer at shallow depth. Fig. 3 can be 
determined by Darcy’s equation provided the flow satisfies. Dupuit assumptions: 

Q = K 
(ℎ𝑠−ℎ𝑡)

𝐿
 A 

Where has and ht are water table elevations above the impermeable base, 
respectively at the stream or canal and at distance L format. For calculating the area of 
flow cross-section, the averaged of the saturated thickness (hs+ht)/2 is taken. 
Sharma and Chowla (1977) determine the seepage rate when the stable recharge mound 
reaches the bottom of the canal/(stream) fig.3. 
Channel method: 

The distribution of flow by a widening leveling and lengthening of stream channels 
is another way of enhancing recharge. The stream should be influent and the stream bed 
materials permeable infiltration characteristics and deep water table. The average 
infiltration rate of Kanji deposits in about 5m/day (Karanth 1963, Singh and Tewarri 
1978). 

The infiltration studies made in the Kandi belt of Chagger river basin in Haryana, 
Punjab and Chandigarh have revealed the most parts adjacent recharging ground water 
through spreading channels vertical to the river and stream bed in the area suitable for 
recharge through ponds and basins. 
Pit method: 

In urban areas where permeable formations underlies impervious top soil (closing 
of shallow aquifers by deep bore wells) a pit or shaft has to excavated to expose the 
permeable formation in order to make recharging feasible zones. 

Recharge pits are usually provided with layer filtering material for protection 
against silt intrusion of the aquifer, with minor modification (in House/ Parks) where 
required, abandoned gravel pits and other excavations impermeable formations may be 
used to save excavation Costa. In Sweden pits constructed in the tops of eskers are used to 
recharge aquifers. The recharged water is extracted by wells located at the fringe of the 
aquifers. The rate of infiltration in the pits rages from about 1.5 to 15m/per day. 
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The harvesting of rainwater in Urban area (N-E corner of house) spreading 
through pit must included in the house plan is more useful to improve recharge, storage of 
ground water by legal measures for the plan approval for construction of House in the 
Urban/municipal areas. 

Water resource development /management involves not only comprehensive 
planning from engineering angles but must also consider the role of geologists, the 
economic, legal and medical aspects. An integrated study of the geology and evaluation of 
land forms is useful to understand the occurrence of porous and permeable zones. 

The water Brahmaputra cannot be used in any appreciable quantity as it flow in 
narrow valley hardly 80 kms wide. The only way it can be help up to small extent is by 
diversion to some amount to Ganga. From Ganga to Cauvery through unconsolidated 
sedimentary formation of Punjab, Rajasthan and Gujarat and then into Decca traps and 
finally Krishna, Godavari and Cauvery from North-West, north-South extending beyond the 
basin area by motivation of community participation like Neeru-Meeru and Janma Bhoomi. 

India a wide spread declines have been reported from Mehasana and Ahmedabad 
districts of Gujarat. Many water supply wells in Ahmadabad have ceased functioning due to 
persistent decline in water levels to the extent of nearly 30m (patel and Sha 1973). 
Feasibility studies for recharging ground water were carried out by the C.G.W.B in the 
possibilities of recharging ground water through spreading channels, vertical shafts, 
injection wells and check dams. The earthquake in the Gujarat (Kutch) may be one of the 
cause due to over exploitations of ground water in deep aquifers in the marshy area. 
Administrative and Legislative measures to discharge / Prohibit further exploitation 
become indispensable before critical over – draft is reached. 

For the management of ground water the static reserve is much faster than the 
dynamic reserve. Imagine a 10m thick saturated alluvial valley fill, having a specific yield of 
10% in which the water level rise is 0.3 m in response to rainfall of 240mm. The recharge 
amounts to 300 x 0.10 – 30mm i.e. one – eighth the rainfall. As against this recharge, the 
aquifer has in static storage. 10 x 1000 x 0.10 = 1000 mm of water, equivalent to about 4 
years total rainfall or 33 years recharge. In a thick sequence of several hundred meters of 
alluvium (as the Gangetic alluvium) the static reserve may equal recharge of several 
hundred years. Similarly in respect of hard-rock area such as those in Karnataka. If it is 
presumed that the average thickness of the saturated weathered and fractured zones is 
about 30m , the specific yield 3% and the water-level rise 2m for a rainfall of 500mm, the 
static storage would equal 2 years total rainfall or 15years recharge . this shows that hard-
rock aquifers are liable to be severally depleted during the years of low rainfall, and large 
variations many occur in agricultural production. 

Because the static reserve of ground water is several tines the annual recharge 
from an abused source during draught periods when surface reservoirs dry up. Static 
reserves should normally be used to tide over emergency water requirements and allowed 
to replenished in years of higher rainfall or artificially recharged. 
Conclusions:  

In every village the percolation tanks are exited based on the topography of the 
area. The claim of link from one tank to another tank (supply-disposal) by a drainage 
channel up to tail end of the channels. The river channels, channel streams can be diverted 
and extended into the percolation tanks through spreading method by motivating/ 
Educating people to work as team work/NEERU-MEERU/JANMA BHUMI Programmes in 
national level to improve the irrigation facilities, storage of ground water and social –
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economic development of every village. It is also help us to prevent migration of people 
from village to cities. 

The stream is the main sources of recharge. The spreading of stream beyond the 
basin area, the connecting stream of Brahmaputra to Ganga and extended the Ganga 
streams in to the consolidated sedimentary formation of Rajasthan, parts of Punjab and 
Gujarat then into Deccan traps. It will help to control the floods, wind corrosion and 
improve cultivation like Israel. 

Artificial recharge to phreatic aquifers is feasible by spreading method such as 
spreading channels, recharge pits and ponds over almost entire over development area. 
The cost per 1000 liters of recharge water work out to be Rs. 0.53 , 0.52 and 0.045 for the 
injection well, recharge pit and spreading channel respectively. 

The harvesting of rain water in the House (N-E side) spreading through pit/ditch 
include in the house plan are more useful to improve recharges storage of ground water by 
legislative implication when the approval for construction of House in the 
urban/Municipal areas. 

Most of tanks in the summer season dry in India.  Alternately wetting and drying 
the floor (tank) of the spreading area increases the recharge rate. 

In marshy area the storage of ground water will control the hydrostatic pressure 
may be helpful to control the movement of pressure in the deeper level aquifers. The 
Gujarat earth quake may be one of the causes due to over exploitations ground water in 
deep aquifers in marshy area. 

The average of 10m thick saturated alluvial valley fill, having a specific yield of 
10% in which the water level rise is 0.3m in response to rainfall of 240mm. The recharge 
amount to 300 z 0.10 = 30mm ie., One-eight the rainfall. Similarly in Hard rock areas in 
Karnataka (rainfall 500mm) the static storage would equal to 2 years total rainfall or 15 
years recharge. 

The superimposing of maps by computer application of available of geological, 
hydrological, meteorological, Aerial photography and engineering data for the naturally 
formed surface water before connecting of stream channels into tanks ponds and other 
sources can be extended by spreading of streams method. 
The spreading method also influence of water change their quality and reduce the salinity, 

The authors express their sincere thanks to Chairman/Principal M.R{A} College, 
Vizianagaram and Director & Deputy Director, A.P.G.W.D. Vizianagaram respectively for 
their encouragement and facilities to present the paper. 
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THE COMPENSATORY SKILLS OF EXPANDED CORE CURRICULUM BY VISUALLY 
IMPAIRED STUDENTS IN INCLUSIVE SCHOOLS AT SECONDARY STAGE 

 

*MS. D. NIRUPALINI **DR.G. VICTORIA NAOMI 
Abstract: 

The Expanded Core Curriculum addresses the knowledge and skills needed by 
students with visual impairments due to their unique disability and specific needs. 
Compensatory skills refer to the skills that students with visual impairments need to 
access all areas of the general education curriculum at levels that are commensurate with 
their sighted peers. The purpose of the study is to investigate the performance of visually 
impaired students studying at secondary level in their compensatory skills. The study 
adopted survey method with 15 visually impaired students studying in the Inclusive 
Education programme. The result revealed that the students’ performance in Braille, slate 
and stylus, use of tactile charts, graphs and maps, study and reference skills are upto their 
level. But the performance in the use of Nemeth code, Science Braille notation and 
operation of abacus needs to be improved demanding the attention of special teacher to 
impart the skills unique to visual impairment. 
Introduction: 

The Expanded Core Curriculum proposes that instruction for students with visual 
impairments should include all the traditional areas of academic instruction and 
instruction in areas that are directly affected by a child's visual impairment. The Expanded 
Core Curriculum, Carmel Willings (2014) addresses the knowledge and skills needed by 
students with visual impairments due to their unique disability and specific needs. First 
formulated by Hatlen (1996), the Expanded Core Curriculum (ECC) refers to the generally 
accepted nine areas of instruction that children and youths with visual impairments (both 
those who are blind and those with low vision), including those with additional 
impairments, need to be successful in school, the community, and the workplace.  
Compensatory and Functional Academic Skills : 

These are skills needed to access the regular curriculum presented in the regular 
classroom (i.e., compensatory skills), skills needed by students with multiple disabilities to 
enhance their ability to participate in home (i.e., functional skills), school and community, 
and an array of communication skills. “Communication needs of students with visual 
impairments will vary depending on the degree of functional vision, the effects of 
additional disabilities and the task to be done. Students may communicate through Braille, 
large print, print with the use of optical aids, regular print, tactile books, a calendar system, 
sign language, recorded materials or combinations of these means.” (Hatlen, 1996)  

Compensatory skills are the alternative way to access the core curriculum (National 
Agenda for the Education of Children and Youths with Visual Impairments, Including 
Those with Multiple Disabilities, Hatlen & Stryker, 1996).   Because of the methods and 
techniques used by specialized teachers of the visually impaired, there is virtually no 
curriculum or learning experience that sighted students receive, which cannot be adapted 
for a visually impaired learner (Pugh & Erin, 1999). 

However, just because the core curriculum is required for all students and equal access 
is mandated, does not mean it is equitable for all students.  By making something 
equitable, a “level playing field” must be established for all parties (Holmes, 1980).  In 
order to obtain a level playing field, the instruction and content being presented and 
assessed must be common to all students (Stainback & Stainback, 1996).  For blind and 
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visually impaired children, even modified concepts addressed in the core curriculum 
cannot fully be visualized or perceived. In order for these students to obtain equitable 
educational experiences, instruction cannot be limited to the core curriculum (National 
Agenda for the Education of Children and Youths with Visual Impairments, Including 
Those with Multiple Disabilities, Hatlen & Stryker, 1996).  The study attempted to analyze 
the performance of Compensatory skills of visually impaired students studying at 
Secondary level in Inclusive schooling. 
Purpose: 

The purpose of the study was to investigate the performance of compensatory skills of 
visually impaired students studying at Secondary level in Inclusive Education. 
Objectives of the study: 

• To find out the learning status of compensatory skills acquired by the visually 
impaired students studying at Secondary level in Inclusive Education. 

• To find out the level of performance in Compensatory skills with respect to Gender. 
Method  
a. Site 

Descriptive survey method was adopted to collect data in the selected Inclusive 
schools at Coimbatore and Kancheepuram Districts, Tamil Nadu, India. 
b. Sample  

The sample comprised of 15 visually impaired students studying from Grade IX to XII 
in the selected Inclusive schools. 
c. Tool 

Inventory to assess Plus Curricular skills of Visual Impairment developed by Wendy 
Sapp & Iowa ECC Resource Team and Revised by Karen Blankenship,  2009,  which has 
been adapted  by the investigator suiting to the Indian context. 

The tool consists of five major areas viz. Braille reading skills & fluency, slate & stylus, 
Nemeth code, Abacus, study & reference skills, use of charts, graphs & maps, and scientific 
notation. Assessment was done in terms of a)Completing the task b) Partial completion of 
task and c)Non performance and the  corresponding score was ‘2’, ‘1’ & ‘0’ 
Results and Findings: 
Finding 1: 
Table 1:  Compensatory skill performance of visually impaired students 

S. No. Compensatory skills Visually impaired 
students 

Score % 

1 Braille reading skill & 
fluency 

118 78.66 

2 Slate & stylus 120 80 

3 Nemeth code 41 27 

4 Abacus 27 18 

5 Study & referenced skill 109 72.66 

6 Use of charts, graphs & 
maps 

97 64.66 
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7 Scientific notation 6 4 

The table predicts that the percentage of visually impaired students for Braille reading 
skill & fluency, Slate & stylus, Study & reference skill and Use of charts, graphs & maps are 
better compared to Nemeth code, operation of Abacus and Scientific notation. 
Finding 2: 
Table 2: Testing wise mean SD and t-value for compensatory skills with respect to 
Gender 

Sex Mean SD 

‘t’ value 
1.18 Ns  

Male (n=8) 36.85 
19.40 

Female (n=7) 48.28 
11.27 

Ns - Not significant 
From the above table it is evident that the t-value for Compensatory skills is 1.184 

which is not significant. It means that there is no significant difference in male and female. 
Therefore it is concluded that both male and female were found to have Compensatory 
skills to the same extent. 
Graph: 
Column graph showing Compensatory skill distribution of Boys and Girls of visually  
Impaired students: 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

BR - Braille reading skills & fluency, SS - slate & stylus, Ne C - Nemeth code, A- 
Abacus, S&R skills - study & reference skills, Use of CGM - use of charts, graphs & 
maps, and SN - scientific notation                

The above drawn graph describes the level of boys and girls in their performance in 
Compensatory skill. Though the t-test value indicates no significant difference in their 
compensatory skills, there is mean difference. Girls show better performance in Braille 
reading skills & fluency, slate & stylus and study reference skills than boys, whereas Boys 
showed better performance in Abacus and scientific notation.  
Conclusion: 

Students with visual impairments must be taught to use a variety of strategies and 
tools to access information, including visual, tactile, and auditory materials. Otherwise, 
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these students will be unable to access the core curriculum and make academic progress. 
For visually impaired students to have equitable experience there must be specific 
instruction that expands beyond the core curriculum and its access through compensatory 
skills. Parents and teachers working together on areas in the expanded core curriculum 
will give students the skills and opportunity to be equal and build their capacity for a 
future with a full and independent life. 
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AFRICAN FAMILY AND SOCIETY WITH REFERENCE TO 
THE THIRD LIFE OF GRANGE COPELAND BY ALICE WALKER 

 

* THRIVENI MINDI 
Abstract: 

“You don't choose your family. They are God's gift to you, as you are to them” says Desmond 
Tutu” 

 E.Franklin Frazer has described Afro -  American family structure as having two 
models, one in which father is viewed as a patriarch and the sole breadwinner, and one 
where the mother takes on matriarchal role in the place of broken household. It is believed 
that Afro-American tradition was modified by experiences during slavery, resulting in a 
current family structure that relies more on extended kin networks. Women have 
undoubted played integral roles in the functioning of Black Families and the majority of 
them see men as abusive, no good and unreliable. This kind of personal involvement and 
personal identification with Black womanhood gives shape and significance in Afro-
American Literature. Walker’s characters reflect such transformational turning points 
because Walker has experienced the societal change and re - examination of gender and 
historical roles fostered by the Black and Women’s Liberation movements of the 1960s 
and 1970s, engaged in the struggle both their physical and psychological survival. The lives 
of these Black women consist of struggle, a struggle to survive in the horror of racism and 
sexism. 

The Third Life of Grange Copeland (1970), Alice Walker’s first novel describes the 
economic oppressions African – Americans suffered under the share – cropping system 
and its tragic effects on Black families and the Black community. Afro - American woman’s 
attachment to family connected with unimaginable loneliness and pain. Margaret is the 
perfect example of Indian motherhood. Walker illustrated in depth about the Family and 
Society and this theme of Family and Society constantly emerged in The Third Life of 
Grange Copeland. 
Key Words: Family, Society, community, Patriarch, matriarchal. 
Introduction : African American Family:- 

E.Franklin Frazer has described Afro -  American family structure as having two 
models, one in which father viewed as a patriarch and the sole breadwinner, and one 
where the mother takes on matriarchal role in the place of broken household. In defining 
family, James Stewart describes it as “an institution that interacts with other institutions 
forming social network”. (1)The Afro - American family has traditionally used the family 
that upholds tied to other black institutions resulting in unique social standards that deal 
with, Economics, Politics, Education, Health, Welfare Law, Culture Religion and Media. 
Ruggles states that “the modern Black Family has seen a change in this tradition and is 
now viewed as predominantly single parent, specifically black matriarchy.” 

Black Family society in 19th century America is conscious of the fact that true freedom 
entailed liberation from a sexist social order that systematically denied all women full 
human rights characters. However, it is to understand however fiction written by Black 
women from the 60’s onwards suggested that relationships between Black men and Black 
woman are often dead locked. As matter of fact one of the strategies of racism aims at 
eroding Black Family ties and it is in their roles as husbands and wives that black people 
are made to suffer their worst afflictions. The rage and frustration of the black man caused 
by an oppressive racial system is revenged by him on his woman folk.  
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Compared to white women, Black women are more likely to become teenage mothers, 
stay single and have marriage instability. They like to live in female headed single parent 
homes. The families are frequently regarded as poor, fatherless dependant of 
governmental assistance, and involved in producing a multitude of children outside of 
wedlock. It is believed that Afro-American tradition was modified by experiences during 
slavery, resulting in a current family structure that relies more on extended kin networks. 
Woman’s Role In The African Society: 

During the struggle for Liberation from slavery and reconstruction, the Black woman 
worked alongside the Black man although Black political leaders upheld strictly 
patriarchal values. Black men advanced in all spheres of American life, they urged the 
Black woman to assume a more subservient role. The Black woman’s response to Women’s 
Liberation was therefore initially negative. As Gloria l. Joseph says that “(feminists) just a 
bunch of a women that don’t know what they want. One while it’s this and the next it’s that. 
It’s a whole lot of gibberish about nothing. If they so tired of staying at home, let them 
change places with me for a while and see how tired they get.” (3) and gradually the radical 
revolutionary spirit that had characterized the intellectual and political contribution of 
Black woman for the stability of Black society. But the very same women responded 
negatively towards men. Women have undoubted played integral roles in the functioning 
of Black Families and the majority of them see men as abusive, no good and unreliable. 
Joseph cites responses such as “Every man has some dog in him… All men are degenerate 
animals… All men are the same they will try to use you if they can… Men are no good they 
get you into trouble… Not to trust them.” He who lives with dogs shall rise with fleas. 

Bessie Smith’s sums up “most poignantly the Black woman’s erosion of faith in the 
Black man, resulting in a body of fiction that seems to be more and more concerned with 
the emergence of Black sisterhood”. It cannot be denied that Afro-American literature, 
dominated by the fathers has successfully portrayed the black man – the protest has been 
regard towards the vindication of Black pride, towards the restitution of manhood to a 
generation of ex-slaves and their descendents. The affirmation of Black pride failed to 
focus attention on the issues confronting Black women. The Black woman’s invisibility 
persisted and she felt the need to attempt the challenge of asserting personhood. 

The first novel by a Black woman, its main concern has been a commitment to the 
exploration of the oppressions, the insanities, the loyalties and the triumphs of Black 
women. This kind of personal involvement and personal identification with Black 
womanhood gives shape and significance in Afro-American Literature. While white 
American women went through the great awakening and finally recognized and named 
sexism, the Black women were silent. The silence was due to a reaction against white 
women liberation lists and a loyal gesture of solidarity with Black male patriarchy. The 
silence and the oppression continued as the Black women saw her perched on the horns of 
a tragic dilemma. Bell Hooks says “contemporary Black women could not join together to 
fight for women’s rights because they did not see womanhood as an important aspect of 
their identity. Sexist socialization had conditioned them to devalue their femaleness and to 
regard race as the only relevant label of identification consequently when the Women’s 
liberation movement raised the issue of sexist oppression. They argued the sexist was 
insignificant in the light of the harsher and brutal reality of racism.” 

 The quest for a ‘womanist’ self definition has motivated the Black woman writer; 
undertake an exploration of her historical identity. Fiction by black women of the 60s 
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presented the black woman not as liberated, but as a male, picking up the burdens of the 
black race. Alternatively, these women were presented as suppressed artists. A great deal 
of the fiction of this period focuses on the past in an attempt to understand it. As Mary 
Helen Washington points out that “The conflicting relationships between mothers and 
daughters the alienation between Black women and white women, growing up Black and 
female, the antagonism between Black women and Black men, and the intimidation of 
Black women by the American Standards of Physical beauty”. 
Alice Walker : 

Women position in the revolution is prone position. The women’s place is seven feet 
behind the men. As Toni Cade pointed out the sexist attitude prevailed in Black 
organizations during the 60’s. Invariably black women must be supportive and patient so 
that Black men can regain their manhood. The notion of womanhood is dependent on his 
defining his manhood. Alice Walker points out those white women feminists revealed 
themselves as incapable as white men and black men of comprehending blackness and 
feminism in the same body not to mention within the same imagination. It is apparently 
inconvenient if not downright mind straining for white women scholars to think of black-
woman as woman. Racism describes that if they are now woman then Black women must 
perforce to something else. Walker’s term womanist is of particular signifies in her novel 
contexts. 

Alice Walker has concerned herself with many themes, but the characters that 
populate her novel differ from those created by earlier Black female novelists. Her 
characters are seen as harbingers of change and mouth pieces for the call for revolution of 
certain societal norms at a time when not only the Afro-American Society but the entire 
American Society was undergoing a paradigmatic upheaval. But for the Black Society to 
effect the needed transformation towards liberation and equality, it must first look within 
itself, self – reflexively, and iron out the societal seems. Walkers characters reflect such 
transformational turning points because Walker has experienced the societal change and 
re - examination of gender and historical roles fostered by the Black and women’s 
liberation movements of the 1960s and 1970s, engaged in the struggle both their physical 
and psychological survival. The lives of these Black women consist of struggle, a struggle to 
survive in the horror of racism and sexism. Walker’s female characters are engaged in a 
struggle to control their lives, a struggle that may sometimes take radical views for the 
purpose of redefining the self and their role in the construction of unprejudiced black 
society. 
The third life of grange Copeland: 

The Third Life of Grange (1970), Alice Walker’s first novel describes the economic 
oppressions African – Americans suffered under the share – cropping system and its tragic 
effects on Black families and the Black community. It brought about changes in their 
psychological environment by giving back to Black women their own pride and confidence. 
The present writer celebrates Black womanhood; in her view womanism expresses 
women’s concerns better than feminism. She prefers women’s culture, women’s emotional 
flexibility and women’s strength. In the functional world of Walker, woman is no longer 
subservient to man but rather struggles against her patriarchal culture and its institutions 
to define her individual identity. She creates new images of women in her novels. As 
womanist she is concerned with the liberation of all womankind from the psychology of 
oppression. She committed to explore the oppressions, the insanities, the loyalties’ and the 
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triumphs of Black women. Walker clearly shows that they are victims of both racism and 
sexism in the American society and seeks to transform them into emergent black women. 
Role of mother: 

 The most important aspect of resistance by Black women is their attempt to redefine 
their subjectivity on the face of the gendered roles prescribed for them by the society in 
terms of motherhood they are seen as both a subjection and subjectivity woman is a 
cultural commodity determined and regulated largely by men. Further, Black motherhood 
is a social instruction which combines racial and historical experiences. Main Afro – 
American Family acted as if talking to his son was strain a burdensome requirement. In 
The Third Life of Grange Copeland, Brownfield looked at Grange with surprise. His father 
almost never spoke to him unless they had company. Mother was treated like their dog and 
she didn’t say anything except show her submission to her husband.  
Lines:   we ought to be thankful we got a roof over our heads and three meals a day (Page 
50 Grange Copeland) 

It was really happy day, when his mother smiled at Brownfield. The happy days are 
rare sudden that made her smooth heart-shaped face. Brownfield had hands like hers and 
a jewel for her fingers. His mother had no wedding ring. 

Walker illustrated the condition of mother in the Black Family even she could not 
spare with her children due to psychological stress and economic crisis. Brownfield’s 
mother (Magaret) left him each morning with a mechanical hug. Mother left   her baby in 
the cradle which he was sucked through wet weather and dry until she returned. 
Brownfield was nurtured by his mother carefully, when he was covered with sores. He fed 
the pigs and the cows he was taught how to feed and milk the cow by his mother.  

Brownfield house was always familiar with silence around him. His house was situated 
at the end of the long rugged road. The vast cotton fields around their house which is 
situated southern Georgia it had been continuous heat in summer with uninterrupted 
quiet. Brownfield used to chase lizards and snakes, bearing his cuts and brushes with 
solemnity until his mother came home at night. This reveals Afro - American woman’s 
attachment to family connected with unimaginable loneliness and pain. 

While acceding to the importance of motherhood and some text inseparable from 
womanhood, Margaret delve into its complexities. The Indian and Afro-American mothers 
differ; they were making them aware of the intricacies of each culture. Afro-American 
mother made conscious that the mother is not just strong but vulnerable too. The concept 
of motherhood itself has gone through several stages. Margaret is successful mother a 
child; through submissiveness it achieved a sense of pleasure, pride and power. Margaret’s 
character very close to ‘Rukmani’ in Markandeya’s Nectar in a sieve and is imbued with 
traditional notions about motherhood. She is too patience and her actions revolve around 
the eventuality of motherhood. Margaret is the perfect example of Indian motherhood.             
Image Of Women: 
The images of the Indian  woman as the brave of resignation the pativrata  (a woman 
loyally devoted to her husband, a chaste woman) or the evil seductress and of the Afro -
American  as the strong domineering Afro - American  were incapable of empowering   
with woman’s internal self. An Afro - American was aware of the importance of a man, a 
woman who is willing to subdue her own personality in order to please her man. It is true 
that the Afro - American woman is the image of the silent suffering pativrata.  Brownfield’s 
father was always angry and jealous of his mother. His mother was always submissive; 
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perhaps she was afraid that he would sell her. That could be reason, she always tried to 
please him.  

Margaret’s incorrigible optimism was evident in the novel. All these appear as just 
reiteration of the public sentiment. She had no different from the facile stereotypes that 
woman normally exposed to. The Indian and Afro-American women were not different 
from the silent and ever loving mother of R.K.Narayana who assumes, she achieves 
security and punya (spiritual merit) through motherhood. 

Margaret in Alice Walker’s The Third Life of Grange Copeland too accepts her 
subordinate role. Her husband Grange’s behavior towards her is deplorable. He treats her 
like an object he can trample on – beating her one moment, making love to her the next. 
His incompetency in dealing with the white would make him take out his frustrations on 
her. Margaret, like a true obedient wife, put up with his game of love and beating as their 
son Brownfield put it. 
Lines:  

His mother agreed with his father whenever possible….. He thought his mother was 
like their dog in some ways. She did not have a thing to say that did not in some way show 
her submission to his father (Grange Copeland PP.5) 

But unable to tolerate in any more, she turns to other men for emotional and physical 
comfort. She produced a child and Grange deserted them 
Black Society: 

In The Third Life of Grange Copeland, Grange Copeland-the main character in the 
novel, connects the three generations of Copeland Family   as he moves through three 
phases of his own life: his years as an abusive father and husband; his period of crime and 
violence in the North; and his parenting of Ruth. Brownfield was told by the surrounding 
men that his father (Grange Copeland) worked for cracker they told him also that his 
mother wanted to leave his father. Brownfield’s mother tried of her husband and finally 
she decided to leave him. The Black Society is after suffering and with narrow minded 
people. 

  Grange Copeland was an angry man. He had ruled his home with no smiles about him. 
He takes every action as a personal affront. He was drunkard and often takes his 
frustrations out on his wife Grange was full of hate for white people, his family and most of 
all himself. Grange was so completely fed up with his life that he eventually decides to 
simply walk away. His son Brownfield was in feign in sleep. He had never touched his son’s 
cheek though he wants to touch him. 

Brownfield was crying silently and wanted his father to touch the tears. But Grange 
could not bear to touch his son with his hand. His mother had spent on her knees in the 
weekends. He was also ill-treated by Sipley, who owed money to Grange. Sipley believed 
with mixture. Nobody had whispered a word against him while stood looking down on 
sleeping mother and child. Sipley’s presence was status symbol at the funeral. Sipley 
squeezed out a tear for the benefit of the other mourners, and Brownfield had chuckled 
bitterly to himself. Tearing out is not necessary but pity was scarce at the mother’s funeral. 

After his mother’s death Brownfield walked in the direction the sun was going. He 
walked all day without stopping. He saw in the woods delight him. Brownfield Copeland 
thought of going to Chicago or New York City. He would just keep walking and walking, and 
took sleep in the cotton sheds. He wanted to wake up in the morning in a place where 
people were nice and had manners. Brownfield abandoned all hope for reaching Chicago 
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or New York. He was worrying that Sipley might be following him Brownfield set out in the 
new direction which would bring him by dusk to a certain peaceful town. In The Third Life 
of Grange Copeland, Walker illustrated in depth about the Family and Society.  
Conclusion:- 

The Third Life of Grange Copeland bring forth the significance of the past, regarding 
their pathos and beauty of heritage and shame. And how their ability, creativity, 
endurance, incredible loveliness were appreciated. 

This novel well constructed conceptualization of the meaning of one’s man life, the 
implication of which reverberates far beyond the character’s life and even beyond the 
novel itself. This present novel dealt with Grange Copeland begins understand the forces 
that have constrained him and have influenced his behaviors towards others, in turn 
limiting their own possibilities. Alice Walker described the characters development such as 
free will, violence and redemption. The writer had achieved the goal of making meaning 
out of one character’s life that applicable to enter community. The central notion of the 
name Grange Copeland concerned with deterring the meaning and purpose of life, the 
writer’s intention had always involved to make meaning out of a characters life through 
the crucible of challenges that one confronts and resolves. The author has continued to 
explore the complex dynamics of oppression in this novel as life constantly moves and 
changes one too is forced to change. In this novel, the protagonist had forced to examine 
his life and begins to change in order to survive. Although difficult and often times painful, 
the change is necessary for the characters in this novel. Love for family was driving force 
behind Grange’s actions. 

The theme of Family and Society constantly emerged in this novel. The author 
emphasized on and the pride in motherhood. Inordinate is the love the mother has for her 
child, irrevocable the stand she takes with regard to her child. Through this novel, Alice 
Walker had depicted the sorrow and redemption of rural Black Family trapped in 
multigenerational cycle of violence and economic dependency. 
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INTERNATIONAL RELATIONS IS THE STUDY OF INTERCONNECTEDNESS 
OF POLITICS, ECONOMICS AND LAW – A STUDY  

 

* DR.G.REVATHI 
Introduction: 

International relations commonly also referred to as international studies (IS) 
or global studies (GS) — is the study of interconnectedness 
of politics, economics and law on a global level. Depending on the academic institution, it is 
either a field of political science, an interdisciplinary academic field similar to global 
studies, or an entirely independent academic discipline in which students take a variety of 
internationally focused courses in social science and humanities disciplines. In all cases, 
the field studies relationships between political entities (polities) such as sovereign 
states, inter-governmental organizations (IGOs), international non-governmental 
organizations (INGOs), other non-governmental organizations (NGOs), and multinational 
corporations (MNCs), and the wider world-systems produced by this interaction. 
International relations is an academic and a public policy field, and so can 
be positive and normative, because it analyses and formulates the foreign policy of a given 
state. 

As political activity, international relations dates from the time of the Greek 
historian Thucydides (c. 460–95 BC), and, in the early 20th century, became a discrete 
academic field (no. 5901 in the 4-digit UNESCO Nomenclature) within political science. In 
practice, international relations and international affairs forms a separate academic 
program or field from political science, and the courses taught therein are highly 
interdisciplinary. 

For example, international relations draws from the fields 
of: politics, economics, international law, technology and engineering, communication 
studies, history, demography, philosophy, geography, social work, sociology, anthropology,
 criminology, psychology, gender studies, cultural studies, culturology, and diplomacy. The 
scope of international relations comprehends globalization, diplomatic relations, state 
sovereignty, international security, ecological sustainability, nuclear proliferation, national
ism, economic development, global finance, as well as terrorism and organized 
crime, human security, foreign interventionism, and human rights, as well, as, more 
recently, comparative religion. 

The history of international relations can be traced back to thousands of years 
ago; Barry Buzan and Richard Little, for example, consider the interaction of 
ancient Sumerian city-states, starting in ,500 BC, as the first fully-fledged international 
system. The history of international relations based on sovereign states and many more 
types are often traced back to the Peace of Westphalia of 1648, a stepping stone in the 
development of the modern state system. Prior to this the European medieval organization 
of political authority was based on a vaguely hierarchical religious order. Contrary to 
popular belief, Westphalia still embodied layered systems of sovereignty, especially within 
the Holy Roman Empire. More than the Peace of Westphalia, the Treaty of Utrecht of 171 is 
thought to reflect an emerging norm that sovereigns had no internal equals within a 
defined territory and no external superiors as the ultimate authority within the territory's 
sovereign borders. The centuries of roughly 1500 to 1789 saw the rise of the independent, 
sovereign states, the institutionalization of diplomacy and armies. The French 
Revolution added to this the new idea that not princes or an oligarchy, but the citizenry of 
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a state, defined as the nation, should be defined as sovereign. Such a state in which the 
nation is sovereign would thence be termed a nation-state (as opposed to a monarchy or a 
religious state). The term republicincreasingly became its synonym. An alternative model 
of the nation-state was developed in reaction to the French republican concept by the 
Germans and others, who instead of giving the citizenry sovereignty, kept the princes and 
nobility, but defined nation-statehood in ethnic-linguistic terms, establishing the rarely if 
ever fulfilled ideal that all people speaking one language should belong to one state only. 
The same claim to sovereignty was made for both forms of nation-state. (It is worth noting 
that in Europe today, few states conform to either definition of nation-state: many 
continue to have royal sovereigns, and hardly any are ethnically homogeneous.) 

The particular European system supposing the sovereign equality of states was 
exported to the Americas, Africa, and Asia via colonialism and the "standards of 
civilization". The contemporary international system was finally established 
through decolonization during the Cold War. However, this is somewhat over-simplified. 
While the nation-state system is considered "modern", many states have not incorporated 
the system and are termed "pre-modern". 

Further, a handful of states have moved beyond insistence on full sovereignty, and 
can be considered "post-modern". The ability of contemporary IR discourse to explain the 
relations of these different types of states is disputed. "Levels of analysis" is a way of 
looking at the international system, which includes the individual level, the domestic state 
as a unit, the international level of transnational and intergovernmental affairs, and the 
global level. 

What is explicitly recognized as international relations theory was not developed 
until after World War I, and is dealt with in more detail below. IR theory, however, has a 
long tradition of drawing on the work of other social sciences. The use of capitalizations of 
the "I" and "R" in international relations aims to distinguish the academic discipline of 
international relations from the phenomena of international relations. Many cite Sun 
Tzu's The Art of War (6th century BC), Thucydides' History of the Peloponnesian War (5th 
century BC), Chanakya's Arthashastra (4th century BC), as the inspiration for realist 
theory, with Hobbes' Leviathan and Machiavelli's The Prince providing further elaboration. 
Similarly, liberalism draws upon the work of Kant and Rousseau, with the work of the 
former often being cited as the first elaboration of democratic peace theory. Though 
contemporary human rights is considerably different from the type of rights envisioned 
under natural law, Francisco de Vitoria, Hugo Grotius and John Locke offered the first 
accounts of universal entitlement to certain rights on the basis of common humanity. In 
the 20th century, in addition to contemporary theories of liberal 
internationalism, Marxism has been a foundation of international relations. 
Study of international relations 

International relations as a distinct field of study began in Britain. IR emerged as a 
formal academic discipline in 1919 with the founding of the first IR professorship: the 
Woodrow Wilson Chair at Aberystwyth, University of Wales(now Aberystwyth 
University), hold by Alfred Eckhard Zimmern and endowed by David Davies. Georgetown 
University's Edmund A. Walsh School of Foreign Service is the oldest international 
relations faculty in the United States, founded in 1919. In the early 1920s, the London 
School of Economics' department of international relations was founded at the behest 
of Nobel Peace Prize winner Philip Noel-Baker: this was the first institute to offer a wide 
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range of degrees in the field. This was rapidly followed by establishment of IR at 
universities in the US and in Geneva, Switzerland. The creation of the posts of Montague 
Burton Professor of International Relations at LSE and at Oxford gave further impetus to 
the academic study of international relations. Furthermore, the International History 
department at LSE developed a focus on the history of IR in the early 
modern, colonial and Cold War periods. 

The first university entirely dedicated to the study of IR was the Graduate Institute 
of International Studies (now the Graduate Institute of International and Development 
Studies), which was founded in 1927 to form diplomats associated to the League of 
Nations. The Committee on International Relations at the University of Chicago was the 
first to offer a graduate degree, in 1928. The Fletcher School of Law and Diplomacy, a 
collaboration between Tufts University and Harvard, opened its doors in 19 as the first 
graduate-only school of international affairs in the United States. In 1965, Glendon 
College and the Norman Paterson School of International Affairs were the first institutions 
in Canada to offer an undergraduate and a graduate program in international studies and 
affairs, respectively. In 2006, Ramon Llull University initiated the first International 
Relations degree in Barcelona, fully in English. 
Theory 
Normative theory 

In the academic discipline of international relations, Smith, Baylis & Owens (2006) 
make the case that the normative position or normative theory is to make the world a 
better place, and that this theoretical worldview aims to do so by being aware of implicit 
assumptionsand explicit assumptions that constitute a non-normative position and align 
or position the normative towards the loci of other key socio-political theories such as 
political liberalism, Marxism, political constructivism, political realism, political idealism  
and political globalization. 
Epistemology and IR theory 

IR theories are roughly divided into one of two epistemological camps: "positivist" 
and "post-positivist". Positivist theories aim to replicate the methods of the natural 
sciences by analysing the impact of material forces. They typically focus on features of 
international relations such as state interactions, size of military forces, balance of powers 
etc. Post-positivist epistemology rejects the idea that the social world can be studied in an 
objective and value-free way. It rejects the central ideas of neo-realism/liberalism, such 
as rational choice theory, on the grounds that the scientific method cannot be applied to 
the social world and that a "science" of IR is impossible. 

A key difference between the two positions is that while positivist theories, such as 
neo-realism, offer causal explanations (such as why and how power is exercised), post-
positivist theories focus instead on constitutive questions, for instance what is meant by 
"power"; what makes it up, how it is experienced and how it is reproduced. Often, post-
positivist theories explicitly promote a normative approach to IR, by considering ethics. 
This is something which has often been ignored under "traditional" IR as positivist 
theories make a distinction between "facts" and normative judgments, or "values". During 
the late 1980s and the 1990s, debate between positivists and post-positivists became the 
dominant debate and has been described as constituting the Third "Great Debate" (Lapid 
1989). 
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Positivist theories 
Realism 

Realism focuses on state security and power above all else. Early realists such as E. 
H. Carr and Hans Morgenthau argued that states are self-interested, power-seeking 
rational actors, who seek to maximize their security and chances of survival. Cooperation 
between states is a way to maximize each individual state's security (as opposed to more 
idealistic reasons). Similarly, any act of war must be based on self-interest, rather than on 
idealism. Many realists saw World War II as the vindication of their theory. Realists argue 
that the need for survival requires state leaders to distance themselves from traditional 
morality. Realism taught American leaders to focus on interests rather than on ideology, to 
seek peace through strength, and to recognize that great powers can coexist even if they 
have antithetical values and beliefs. Thucydides, the author of Peloponnesian War is 
considered to be the founding father of the realist school of political philosophy. Amongst 
others, philosophers like Machiavelli, Hobbes and Rousseau are considered to have 
contributed to the Realist philosophy.However, while their work may support realist 
doctrine, it is not likely that they would have classified themselves as realists in this 
sense. Political realism believes that politics, like society, is governed by objective laws 
with roots in human nature. To improve society, it is first necessary to understand the laws 
by which society lives. The operation of these laws being impervious to our preferences, 
persons will challenge them only at the risk of failure. Realism, believing as it does in the 
objectivity of the laws of politics, must also believe in the possibility of developing a 
rational theory that reflects, however imperfectly and one-sidedly, these objective laws. It 
believes also, then, in the possibility of distinguishing in politics between truth and 
opinion—between what is true objectively and rationally, supported by evidence and 
illuminated by reason, and what is only a subjective judgment, divorced from the facts as 
they are and informed by prejudice and wishful thinking.Placing realism under positivism 
is far from unproblematic however. E. H. Carr's "What is History" was a deliberate critique 
of positivism, and Hans Morgenthau's aim in "Scientific Man vs Power Politics" was to 
demolish any conception that international politics/power politics can be studied 
scientifically.Major theorists include E. H. Carr, Robert Gilpin, Joanne Gowa, Charles 
Kindleberger, Stephen Krasner, Hans Morgenthau, and Kenneth Waltz. 
Liberalism 

According to liberalism, individuals are basically good and capable of meaningful 
cooperation to promote positive change. Liberalism views states, nongovernmental 
organizations, and intergovernmental organizations as key actors in the international 
system. States have many interests and are not necessarily unitary and autonomous, 
although they are sovereign. Liberal theory stresses interdependence among states, 
multinational corporations, and international institutions. Theorists such as Hedley 
Bull have postulated an international society in which various actors communicate and 
recognize common rules, institutions, and interests. Liberals also view the international 
system as anarchic since there is no single overarching international authority and each 
individual state is left to act in its own self-interest. Liberalism is historically rooted in the 
liberal philosophical traditions associated with Adam Smith and Immanuel Kant that posit 
that human nature is basically good and that individual self-interest can be harnessed by 
society to promote aggregate social welfare. Individuals form groups and later, states; 
states are generally cooperative and tend to follow international norms. 
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Liberal international relations theory arose after World War I in response to the 
inability of states to control and limit war in their international relations. Early adherents 
include Woodrow Wilson and Norman Angell, who argued that states mutually gained 
from cooperation and that war was so destructive as to be essentially futile. Liberalism 
was not recognized as a coherent theory as such until it was collectively and derisively 
termed idealism by E. H. Carr. A new version of "idealism" that focused on human rights as 
the basis of the legitimacy of international law was advanced by Hans Köchler. Major 
theorists include Montesquieu, Immanuel Kant, Robert Keohane, Michael W. Doyle, Francis 
Fukuyama, and Helen Milner. 
Neoliberalism 

Neoliberalism seeks to update liberalism by accepting the neorealist presumption 
that states are the key actors in international relations, but still maintains that non-state 
actors (NSAs) and intergovernmental organizations (IGOs) matter. Proponents argue that 
states will cooperate irrespective of relative gains, and are thus concerned with absolute 
gains. This also means that nations are, in essence, free to make their own choices as to 
how they will go about conducting policy without any international organizations blocking 
a nation's right to sovereignty. Neoliberal institutionalism, an approach founded by Robert 
Keohane and Joseph Nye, emphasize the important role of international institutions in 
maintaining an open global trading regime. 

Prominent neoliberal institutionalists are Christina Davis, Judith L. Goldstein, G. 
John Ikenberry, Robert Keohane, Lisa Martin, and Joseph Nye. 
Regime theory 

Regime theory is derived from the liberal tradition that argues that international 
institutions or regimes affect the behaviour of states (or other international actors). It 
assumes that cooperation is possible in the anarchic system of states, indeed, regimes are 
by definition, instances of international cooperation. While realism predicts that conflict 
should be the norm in international relations, regime theorists say that there is 
cooperation despite anarchy. Often they cite cooperation in trade, human rights 
and collective security among other issues. These instances of cooperation are regimes. 
The most commonly cited definition of regimes comes from Stephen Krasner, who defines 
regimes as "principles, norms, rules, and decision-making procedures around which actor 
expectations converge in a given issue-area". Not all approaches to regime theory, 
however, are liberal or neoliberal; some realist scholars like Joseph Grieco have developed 
hybrid theories which take a realist based approach to this fundamentally liberal theory. 
(Realists do not say cooperation never happens, just that it is not the norm; it is a 
difference of degree). 
Post-positivist/reflectivist theories 
International society theory (the English school) 

International society theory, also called the English School, focuses on the shared 
norms and values of states and how they regulate international relations. Examples of such 
norms include diplomacy, order, and international law. Unlike neo-realism, it is not 
necessarily positivist. Theorists have focused particularly on humanitarian intervention, 
and are subdivided between solidarists, who tend to advocate it more, and pluralists, who 
place greater value in order and sovereignty. Nicholas Wheeler is a prominent solidarist, 
while Hedley Bulland Robert H. Jackson are perhaps the best known pluralists. 
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Social constructivism 
Social constructivism encompasses a broad range of theories that aim to address 

questions of ontology, such as the structure-and-agency debate, as well as questions 
of epistemology, such as the "material/ideational" debate that concerns the relative role of 
material forces versus ideas. Constructivism is not a theory of IR in the manner of neo-
realism, but is instead a social theory which is used to better explain the actions taken by 
states and other major actors as well as the identities that guide these states and actors. 

Constructivism in IR can be divided into what Ted Hopf (1998) calls 
"conventional" and "critical" constructivism. Common to all varieties of constructivism is 
an interest in the role that ideational forces play. The most famous constructivist 
scholar, Alexander Wendt, noted in a 1992 article in International Organization —and later 
in his 1999 book Social Theory of International Politics—that "anarchy is what states make 
of it". By this he means that the anarchical structure that neo-realists claim governs state 
interaction is in fact a phenomenon that is socially constructed and reproduced by states. 
For example, if the system is dominated by states that see anarchy as a life or death 
situation (what Wendt terms a "Hobbesian" anarchy) then the system will be characterized 
by warfare. If on the other hand anarchy is seen as restricted (a "Lockean" anarchy) then a 
more peaceful system will exist. Anarchy in this view is constituted by state interaction, 
rather than accepted as a natural and immutable feature of international life as viewed by 
neo-realist IR scholars. Prominent social constructivist IR scholars are Rawi 
Abdelal, Michael Barnett, Mark Blyth, Martha Finnemore, Peter A. Hall, Ted Hopf, Margaret 
Keck, Elizabeth Kier, Kathleen McNamara, Kathryn Sikkink and Alexander Wendt. 
Feminism 

Feminist IR considers the ways that international politics affects and is affected by 
both men and women and also at how the core concepts that are employed within the 
discipline of IR (e.g. war, security, etc.) are themselves gendered. Feminist IR has not only 
concerned itself with the traditional focus of IR on states, wars, diplomacy and security, 
but feminist IR scholars have also emphasized the importance of looking at how gender 
shapes the current global political economy. In this sense, there is no clear cut division 
between feminists working in IR and those working in the area of International Political 
Economy (IPE). From its inception, feminist IR has also theorized extensively about men 
and, in particular, masculinities. Many IR feminists argue that the discipline is inherently 
masculine in nature. For example, in her article "Sex and Death in the Rational World of 
Defense Intellectuals" Signs (1988), Carol Cohn claimed that a highly masculinized culture 
within the defence establishment contributed to the divorcing of war from human 
emotion. Feminist IR emerged largely from the late 1980s onwards. The end of the Cold 
War and the re-evaluation of traditional IR theory during the 1990s opened up a space for 
gendering International Relations. Because feminist IR is linked broadly to the critical 
project in IR, by and large most feminist scholarship has sought to problematize the 
politics of knowledge construction within the discipline - often by adopting methodologies 
of deconstructivism associated with postmodernism/poststructuralism. However, the 
growing influence of feminist and women-centric approaches within the international 
policy communities (for example at the World Bank and the United Nations) is more 
reflective of the liberal feminist emphasis on equality of opportunity for women. 

Prominent scholars include Carol Cohn, Cynthia Enloe, Charlotte Hooper, Sara 
Ruddick, J. Ann Tickner and Jacqui True. 
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Marxism 
Marxist and Neo-Marxist theories of IR reject the realist/liberal view of state 

conflict or cooperation; instead focusing on the economic and material aspects. It makes 
the assumption that the economy trumps other concerns; allowing for the elevation of 
class as the focus of study. Marxists view the international system as an integrated 
capitalist system in pursuit of capital accumulation. Thus, colonialism brought in sources 
for raw materials and captive markets for exports, while decolonialization brought new 
opportunities in the form of dependence. A prominent derivative of Marxian thought 
is critical international relations theory which is the application of "critical theory" to 
international relations. Early critical theorists were associated with the Frankfurt 
School which followed Marx's concern with the conditions that allow for social change and 
the establishment of rational institutions. Their emphasis on the "critical" component of 
theory was derived significantly from their attempt to overcome the limits of positivism. 
Modern-day proponents such as Andrew Linklater, Robert W. Coxand Ken Booth focus on 
the need for human emancipation from the nation-state. Hence, it is "critical" of 
mainstream IR theories that tend to be both positivist and state-centric.Further linked in 
with Marxist theories is dependency theory and the core–periphery model, which argue 
that developed countries, in their pursuit of power, appropriate developing states through 
international banking, security and trade agreements and unions on a formal level, and do 
so through the interaction of political and financial advisors, missionaries, relief aid 
workers, and MNCs on the informal level, in order to integrate them into the capitalist 
system, strategically appropriating undervalued natural resources and labor hours and 
fostering economic and political dependence. Marxist theories receive little attention in the 
United States, where no significant socialist party has flourished. It is more common in 
parts of Europe and is one of the more important theoretic contributions of Latin American 
academia to the study of global networks. 
Leadership theories 
Interest group perspective 

Interest group theory posits that the driving force behind state behaviour is sub-
state interest groups. Examples of interest groups include political lobbyists, the military, 
and the corporate sector. Group theory argues that although these interest groups are 
constitutive of the state, they are also causal forces in the exercise of state power. 
Strategic perspective 

Strategic perspective is a theoretical approach that views individuals as choosing 
their actions by taking into account the anticipated actions and responses of others with 
the intention of maximizing their own welfare. 
Inherent bad faith model 

The "inherent bad faith model" of information processing is a theory in political 
psychology that was first put forth by Ole Holsti to explain the relationship between John 
Foster Dulles' beliefs and his model of information processing.20 It is the most widely 
studied model of one's opponent. A state is presumed to be implacably hostile, and contra-
indicators of this are ignored. They are dismissed as propaganda ploys or signs of 
weakness. Examples are John Foster Dulles' position regarding the Soviet Union, or Israel's 
initial position on the Palestinian Liberation Organization. 
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Post-structuralist theories 
Post-structuralist theories of IR developed in the 1980s from postmodernist 

studies in political science. Post-structuralism explores the deconstruction of concepts 
traditionally not problematic in IR (such as "power" and "agency") and examines how the 
construction of these concepts shapes international relations. The examination of 
"narratives" plays an important part in poststructuralist analysis; for example, feminist 
poststructuralist work has examined the role that "women" play in global society and how 
they are constructed in war as "innocent" and "civilians". (See also feminism in 
international relations.) 
Levels of analysis 
Systemic level concepts 

International relations are often viewed in terms of levels of analysis. 
The systemic level concepts are those broad concepts that define and shape an 
international milieu, characterized by anarchy. 
Sovereignty 

Preceding the concepts of interdependence and dependence, international 
relations relies on the idea of sovereignty. Described in Jean Bodin's "Six Books of the 
Commonwealth" in 1576, the three pivotal points derived from the book describe 
sovereignty as being a state, that the sovereign power(s) have absolute power over their 
territories, and that such a power is only limited by the sovereign's "own obligations 
towards other sovereigns and individuals".2 Such a foundation of sovereignty permits, is 
indicated by a sovereign's obligation to other sovereigns, interdependence and 
dependence to take place. While throughout world history there have been instances of 
groups lacking or losing sovereignty, such as African nations prior to Decolonization or the 
occupation of Iraq during the Iraq War, there is still a need for sovereignty in terms of 
assessing international relations. 
Power 

The concept of Power in international relations can be described as the degree of 
resources, capabilities, and influence in international affairs. It is often divided up into the 
concepts of hard power and soft power, hard power relating primarily to coercive power, 
such as the use of force, and soft power commonly covering economics,  
diplomacy and cultural influence. However, there is no clear dividing line between the two 
forms of power. 
National interest 

Perhaps the most significant concept behind that of power and 
sovereignty, national interest is a state’s action in relation to other states where it seeks to 
gain advantage or benefits to itself. National interest, whether aspirational or operational, 
is divided by core/vital and peripheral/non-vital interests. Core or vital interests 
constitute the things which a country is willing to defend or expand with conflict such as 
territory, ideology (religious, political, economic), or its citizens. Peripheral or non-vital 
are interests which a state is willing to compromise. For example, in the German 
annexation of the Sudetenland in 198 (a part of Czechoslovakia) under the Munich 
Agreement, Czechoslovakia was willing to relinquish territory which was considered 
ethnically German in order to preserve its own integrity and sovereignty.  
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Non-state actors 
In the st century, the status-quo of the international system is no longer 

monopolized by states alone. Rather, it is the presence of non-state actors, who 
autonomously act to implement unpredictable behaviour to the international system. 
Whether it is transnational corporations, liberation movements, non-governmental 
agencies, or international organizations, these entities have the potential to significantly 
influence the outcome of any international transaction. Additionally, this also includes the 
individual person as while the individual is what constitutes the states collective entity, the 
individual does have the potential to also create unpredicted behaviours. Al-Qaeda, as an 
example of a non-state actor, has significantly influenced the way states (and non-state 
actors) conduct international affairs.25 
Power blocs 

The existence of power blocs in international relations is a significant factor 
related to polarity. During the Cold War, the alignment of several nations to one side or 
another based on ideological differences or national interests has become an endemic 
feature of international relations. Unlike prior, shorter-term blocs, the Western and Soviet 
blocs sought to spread their national ideological differences to other nations. Leaders like 
U.S. President Harry S. Truman under the Truman Doctrine believed it was necessary to 
spread democracy whereas the Warsaw Pact under Soviet policy sought to spread 
communism. After the Cold War, and the dissolution of the ideologically homogeneous 
Eastern bloc still gave rise to others such as the South-South Cooperation movement.26 
Polarity 

Polarity in international relations refers to the arrangement of power within the 
international system. The concept arose from bipolarity during the Cold War, with the 
international system dominated by the conflict between two superpowers, and has been 
applied retrospectively by theorists. However, the term bipolar was notably used by Stalin 
who said he saw the international system as a bipolar one with two opposing powerbases 
and ideologies. Consequently, the international system prior to 1945 can be described 
as multipolar, with power being shared among Great powers. 

 
Empires of the world in 1910 

The collapse of the Soviet Union in 1991 had led to unipolarity, with the United 
States as a sole superpower, although many refuse to acknowledge the 
fact. China's continued rapid economic growth (in 2007 it became the world's second-
largest economy), combined with the respectable international position they hold within 
political spheres and the power that the Chinese Government exerts over their people 
(consisting of the largest population in the world), resulted in debate over whether China 
is now a superpower or a possible candidate in the future. However, China's strategic force 
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unable of projecting power beyond its region and its nuclear arsenal of 250 warheads 
(compared to 7700 of the United States27) mean that the unipolarity will persist in the 
policy-relevant future. 

Several theories of international relations draw upon the idea of polarity. 
The balance of power was a concept prevalent in Europe prior to the First World War, the 
thought being that by balancing power blocs it would create stability and prevent war. 
Theories of the balance of power gained prominence again during the Cold War, being a 
central mechanism of Kenneth Waltz's Neorealism. Here, the concepts of balancing (rising 
in power to counter another) and bandwagonning (siding with another) are developed. 
Robert Gilpin's Hegemonic stability theory also draws upon the idea of polarity, 
specifically the state of unipolarity. Hegemony is the preponderance of power at one pole 
in the international system, and the theory argues this is a stable configuration because of 
mutual gains by both the dominant power and others in the international system. This is 
contrary to many neorealist arguments, particularly made by Kenneth Waltz, stating that 
the end of the Cold War and the state of unipolarity is an unstable configuration that will 
inevitably change. 

The case of Gilpin proved to be correct and Waltz's article titled "The Stability of a 
Bipolar World" was followed in 1999 by William Wohlforth's article titled "The Stability of 
a Unipolar World" 

Waltz's thesis can be expressed in power transition theory, which states that it is 
likely that a great power would challenge a hegemon after a certain period, resulting in a 
major war. It suggests that while hegemony can control the occurrence of wars, it also 
results in the creation of one. Its main proponent, A. F. K. Organski, argued this based on 
the occurrence of previous wars during British, Portuguese, and Dutch hegemony. 
Interdependence 

Many advocate that the current international system is characterized by growing 
interdependence; the mutual responsibility and dependency on others. Advocates of this 
point to growing globalization, particularly with international economic interaction. The 
role of international institutions, and widespread acceptance of a number of operating 
principles in the international system, reinforces ideas that relations are characterized by 
interdependence. 
Dependency 

Dependency theory is a theory most commonly associated with Marxism, stating 
that a set of core states exploit a set of weaker periphery states for their prosperity. 
Various versions of the theory suggest that this is either an inevitability (standard 
dependency theory), or use the theory to highlight the necessity for change (Neo-Marxist). 
Systemic tools of international relations 
• Diplomacy is the practice of communication and negotiation between representatives 

of states. To some extent, all other tools of international relations can be considered 
the failure of diplomacy. Keeping in mind, the use of other tools are part of the 
communication and negotiation inherent within diplomacy. Sanctions, force, and 
adjusting trade regulations, while not typically considered part of diplomacy, are 
actually valuable tools in the interest of leverage and placement in negotiations. 

• Sanctions are usually a first resort after the failure of diplomacy, and are one of the 
main tools used to enforce treaties. They can take the form of diplomatic or economic 
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sanctions and involve the cutting of ties and imposition of barriers to communication 
or trade. 

• War, the use of force, is often thought of as the ultimate tool of international relations. 
A widely accepted definition is that given by Clausewitz, with war being "the 
continuation of politics by other means". There is a growing study into "new wars" 
involving actors other than states. The study of war in international relations is 
covered by the disciplines of "war studies" and "strategic studies". 

• The mobilization of international shame can also be thought of as a tool of 
international relations. This is attempting to alter states' actions through 'naming and 
shaming' at the international level. This is mostly done by the large human rights NGOs 
such as Amnesty International (for instance when it called Guantanamo Bay a 
"Gulag"),0 or Human Rights Watch. A prominent use of was the UN Commission on 
Human Rights 125 procedure, which publicly exposes state's human rights violations. 
The current UN Human Rights Council has yet to use this mechanism 

• The allotment of economic and/or diplomatic benefits such as the European 
Union's enlargement policy; candidate countries are only allowed to join if they meet 
the Copenhagen criteria. 

Unit-level concepts in international relations 
As a level of analysis the unit level is often referred to as the state level, as it 

locates its explanation at the level of the state, rather than the international system. 
Regime type 

It is often considered that a state's form of government can dictate the way that a 
state interacts with others in the international relation. 

Democratic peace theory is a theory that suggests that the nature 
of democracy means that democratic countries will not go to war with each other. The 
justifications for this are that democracies externalize their norms and only go to war for 
just causes, and that democracy encourages mutual trust and respect. 

Communism justifies a world revolution, which similarly would lead to peaceful 
coexistence, based on a proletarian global society. 
Revisionism/status quo 

States can be classified by whether they accept the international status quo, or are 
revisionist—i.e., want change. Revisionist states seek to fundamentally change the rules 
and practices of international relations, feeling disadvantaged by the status quo. They see 
the international system as a largely western creation which serves to reinforce current 
realities. Japan is an example of a state that has gone from being a revisionist state to one 
that is satisfied with the status quo, because the status quo is now beneficial to it. 
Religion 

Religion can have an effect on the way a state acts within the international system. 
Different theoretical perspectives treat it in somewhat different fashion. One dramatic 
example is the Thirty Years' War (1618–48) that ravaged much of Europe. Religion is 
visible as an organizing principle particularly for Islamic states, whereas secularism sits at 
the other end of the spectrum, with the separation of state and religion being responsible 
for the liberal international relations theory. Events since the September 11 attacks in the 
United States, the role of Islam in terrorism, and the strife in the Middle East have made it a 
major topic. There are many different types of religions. One being Confucianism, which is 
China's major world view (Alexander, 1998). 
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Individual or sub-unit level concepts 
The level beneath the unit (state) level can be useful both for explaining factors in 

international relations that other theories fail to explain, and for moving away from a 
state-centric view of international relations. 
• Psychological factors in international relations – Evaluating psychological factors in 

international relations comes from the understanding that a state is not a "black box" 
as proposed by realism, and that there may be other influences on foreign policy 
decisions. Examining the role of personalities in the decision making process can have 
some explanatory power, as can the role of misperception between various actors. A 
prominent application of sub-unit level psychological factors in international relations 
is the concept of Groupthink, another is the propensity of policymakers to think in 
terms of analogies. 

• Bureaucratic politics – Looks at the role of the bureaucracy in decision making, and 
sees decisions as a result of bureaucratic in-fighting, and as having been shaped by 
various constraints. 

• Religious, ethnic, and secessionist groups – Viewing these aspects of the sub-unit level 
has explanatory power with regards to ethnic conflicts, religious wars, 
transnational diaspora (diaspora politics) and other actors which do not consider 
themselves to fit with the defined state boundaries. This is particularly useful in the 
context of the pre-modern world of weak states. 

• Science, technology and international relations – How science and technology impact 
global health, business, environment, technology, and development. 

• International political economy, and economic factors in international relations2 
• International political culturology – Looks at how culture and cultural variables impact 

in international relations 
• Personal relations between leaders 

Institutions in international relations 
The United Nations Secretariat Building at the United Nations 

headquarters in New York City International institutions form a vital part of contemporary 
international relations. Much interaction at the system level is governed by them, and they 
outlaw some traditional institutions and practices of international relations, such as the 
use of war (except in self-defence). 
Generalist inter-state organizations 
United Nations 

The United Nations (UN) is an international organization that describes itself as a 
"global association of governments facilitating co-operation in international 
law, international security, economic development, and social equity"; It is the most 
prominent international institution. Many of the legal institutions follow the same 
organizational structure as the UN. 
Organisation of Islamic Cooperation 

The Organisation of Islamic Cooperation (OIC) is an international 
organization consisting of 57 member states. The organisation attempts to be the 
collective voice of the Muslim world (Ummah) and attempts to safeguard the interests and 
ensure the progress and well-being of Muslims. 
Other 
Other generalist inter-state organizations include: 
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• BRICS 
• SAARC 
• African Union 
• Association of Southeast Asian Nations 
• Arab League 
• Commonwealth of Independent States 
• Community for Democracy and Rights of Nations 
• Council of Europe 
• Eurasian Economic Union 
• European Union 
• G8 
• G20 
• League of Nations 
• Organisation internationale de la Francophonie 
• Organization of American States 
• ECOWAS 

Economic institutions 
• Asian Infrastructure Investment Bank 
• Asian Development Bank 
• African Development Bank 
• Eurasian Development Bank 
• European Bank for Reconstruction and Development 
• Bank of International Settlements 
• Inter-American Development Bank 
• International Bank for Reconstruction and Development 
• International Monetary Fund 
• Islamic Development Bank 
• New Development Bank 
• Organization of the Black Sea Economic Cooperation 
• World Bank 
• World Trade Organization 

International legal bodies 
Human rights 

• European Court of Human Rights 
• Human Rights Committee 
• Inter-American Court of Human Rights 
• International Criminal Court 
• International Criminal Tribunal for Rwanda 
• International Criminal Tribunal for the Former Yugoslavia 
• United Nations Human Rights Council 

Legal 
• African Court of Justice 
• European Court of Justice 
• International Court of Justice 
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• International Tribunal for the Law of the Sea 
Regional security arrangements 

• United Nations Security Council 
• Collective Security Treaty Organization 
• Council for Security Cooperation in the Asia Pacific 
• GUAM Organization for Democracy and Economic Development 
• Maritime security regime 
• NATO 
• Organization for Security and Cooperation in Europe 
• Shanghai Cooperation Organisation 
• South Asian Association for Regional Cooperation 
• Union of South American Nations 
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TEACHER EDUCATOR’S ROLE IN ENHANCING TEACHER QUALITY 
 

* KATE DANDESH KUMAR 
Abstract: 

The term quality is generally used in term of quality of life which means improvement 
of life styles of people, their enlightened life styles and their access to civil rights and 
freedom. Needless to say that quality education is that which enhances quality of life, the 
quality education may be defined as that which transfers the consciousness of a person 
and leads him from darkness to light in the knowledge area. In order to be able to import 
quality education, our education system has to acquire the following qualities: quality 
syllabus, quality faculty, quality teaching and evaluation, quality research and quality 
character. The citizens of nation are called upon to provide good governance, develop 
future business, build health and educational infrastructure needed for raising the 
standard of living and improving the quality of life. And responsibility of developing good 
citizen lies on the shoulder of teachers. So, development of quality education is directly 
related to the teachers. The teachers have to give thrust on quality of education they 
impart to students in order to achieve excellence in all fields. In this context Teacher 
Education play a vital role and Teacher Educators gives best training to student-teacher for 
enhancing quality. 
Key Words: Improvement, Enhancement, Consciousness, Responsibility, Quality. 
Introduction: 
Need For Quality Education:  

In a developing country like India there is a quest for quality education due to 
incredible growing importance for knowledge in society. Taking stock of higher education 
scene in the developing world, very few are enrolled in educational programs of high 
quality, the rest are taught by poorly qualified, poorly motivated, poorly compensated 
faculty with inadequate facilities and out model curricula. This large majority which is 
derived from quality education is given the task of nation building. They are called upon to 
provide good governance, develop future business, build health and educational 
infrastructure needed for raising the standard of living and improving the quality of life. 
Therefore it becomes essential for developing nation to focus on the quality of education 
imparted. 
Quality Process  
Teachers: 

Teachers are one of the most important factors in helping to improve system of quality 
education. Teacher has a bigger role in quality education because he is that person who 
can impart all abilities, capacities into children through quality education. He can make the 
education qualitative.  
Teacher Standards related to Quality Education: 
Knowledge of students: 

 Teachers draw on their knowledge of child development and their relationship with 
students to understand their student’s abilities, interests and aspirations. 
 Knowledge of Content and Curriculum: 

Teachers draw on their knowledge of subject matter and curriculum to make sound 
decisions about what is important for students to learn.  
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Learning Environment: 

Teachers establish a caring, inclusive, stimulating and safe school community where 
students can take intellectual risks, practice democracy and work collaboratively and 
independently.  
Respect for Diversity: 

Teachers help students to learn to respect individual and group differences.  
Instructional Resources: 

Teachers create, access, select and adapt a rich and varied collection of materials and 
draw on other resources such as staff, community members etc.  
Meaningful Applications of Knowledge 

 Teachers engage students in learning within and across disciplines and help 
students understand how the subjects they study can be used to explore important issues 
in their lives and the world around them.  
Multiple Paths to Knowledge: 

Teachers provide student with multiple paths needed to learn the central concepts in 
each school subject, explore important themes and topics that cut across subject areas and 
build knowledge and understanding.  
Quality Outcomes:  

Quality learner outcome are the intentional and expected effects produced by the 
educational system. Quality outcomes are what students know and what they can do as 
well as their attitudes and expectations they have for themselves and their societies. 
Achievement related to literacy and numeracy represents key educational outcomes. Other 
achievements of quality education are related to community participation and learner 
confidence, enhanced life-skills and the capability to make responsible choices and resolve 
conflict.  
Teacher Educators Role: 

The very fact that teaching is a profession entails that teaching is a specialized activity 
for which specialized knowledge/ training is required through specialized institutions. A 
good institution will produce individuals who will be devoted to the profession and make 
their mark in the activities organized by them while going to the field. If examples with 
respect to engineering and medical institutions in India and abroad are considered, one 
will agree that the onus of getting good teachers lies on the institution that prepares the 
professionals. Further the institutions alone do not matter much; it is the teachers in the 
institutions who produce desired individuals. Teacher educators are responsible for 
producing quality teachers. Harvey (1993) and Atwood (2007) point out that Quality 
processes tend to focus on ‘core’ aspects of education such as learning-teaching and course 
organization. In other words teacher educators’ way of organizing theoretical framework, 
practical sessions and skills development programme affect the future teachers.  

Teacher educators have never taken the aspect of professionalism very seriously. They 
have been criticizing the process of teacher education rather than providing answer to 
problem faced by them. However, NCTE was established in 1993 by the Act of parliament 
to give the tinge of professionalism to teacher preparation programme. Unfortunately 
instead of mending the system it caused some damage to the programme of teacher 
education. Obvious reason was lack of insight on the part of teacher educators to provide a 
good model of teacher education. Till date they have not been able to envision a good 
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model of teacher education programme. Existing teacher education problems were further 
aggravated by the privatization of teacher education institutions. Teacher educators never 
accepted the private enterprise in teacher education programme though they had been 
party in recognizing the private teacher education institutions (through NCTE) for the sake 
of fringe benefits bestowed by the private players. The situation deteriorated to such an 
extent that at particular time a committee was constituted by the Ministry of Human 
resource Development to scrap the regulatory body of teacher education (NCTE). The 
situation was saved after a great hue and cry made by some right thinking teacher 
educators to reverse the decision. The developments like these have made it mandatory 
for the teacher educators to put their heads together and give a little thinking to their role 
in the changed set up under Liberalization, Privatization and Globalization.   
Contribution of Teacher Educators: 

The teacher educators have much to contribute to the development of quality amongst 
the teachers. It is high time that they understand their role rather than simply criticize the 
system in the name of NCTE. If they do not contribute, they will move from the current 
marginalized status to the one of irrelevance. They will have to respond at both 
conceptual/empirical and pedagogical levels (Liston et.al. 2008). 

The first and foremost thing is that they will have to accept the existing realities of the 
world. Privatization has entered educational system and they cannot deny it at any cost. A 
large number of men and women aspire to get degree or diplomas in teacher education to 
join teaching or jobs similar to teaching. The existing teacher education colleges or the 
University departments of education cannot accommodate all the aspirants. The nation at 
such a juncture will have to depend on private participation in education system of the 
country. Further the Mass Education does not Necessarily Mean the End of Quality. Simply 
harping on the tune of deterioration of standards due to the gap in demand and supply will 
not serve any purpose.  

Teacher education programme in India has never been based on demand and supply 
phenomenon. There has always been a good number of participants who never joined 
teaching after earning a degree or diploma in education. It has generally been observed 
that objective of many women in getting admission to teacher education programme has 
been to earn a certificate for future employment. Many women join teaching even after a 
decade of getting professional degree in wake of their personal or family problems. In such 
a situation there is a need to draft teacher education courses that have totally specialized 
knowledge, specialized skills and inherent code of ethics. It can be done by having good 
theoretical base. Instead of depending on Philosophy, psychology or such other subjects 
they should bring up a body of knowledge that the future teachers start philosophizing or 
thinking psychologically to find solution to their classroom problems. Also the teacher 
educators should start devising the knowledge akin to the discipline of education. For 
example over the years the education has developed its own vocabulary like learning 
styles, thinking skills etc. 

Secondly, the teacher educators will have to delve on specialized skills that add quality 
to the professional functioning. Such skills mean having hard, technical expertise along 
with softer interpersonal capabilities. Skills of quality teaching and quality assessment are 
most desired. Quality teaching skills involve the process of making students work hard and 
become independent learner. For example posing a problem before the learners and 
helping them find solutions to these problems is a skill and such skills need to be 
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developed in the teacher trainees. Similarly the teacher trainees have to be trained in 
quality assessment procedure. This type of assessment requires the trainees to assess the 
students with respect to their thinking process and learning styles. In the same manner, 
the skills related to feed back have to be developed amongst future teachers so that the 
feedback is accepted open mindedly by the students and they improve upon.   

Thirdly teacher educators should envision functions other than teaching by making 
teacher education degree/ diploma broad based with respect to changing times. Many 
dimensions with specializations will have to be added since the future teaching will not be 
limited to classroom teaching alone. Students will not depend upon teachers to seek 
knowledge about subject matter. They will be finding better transmitter of knowledge in 
media. However, they will not be able to negate the teachers. They will require help of the 
teachers to solve their day-to-day learning or behavioural problems. The students who will 
not be able to have access to schools will look for teachers get self learning material to suit 
their learning styles. Not only students, even the parents of the students will seek 
indulgence of teachers in achieving their aspired goals. Above all the future schools will be 
having trauma centers on their campus and will depend upon teachers’ skills to solve 
various issues related to behavioural problems of students. All such issues cannot be 
ignored by the teacher education programme if it has to suit the demands of the society. 
Therefore teacher educators will have to design course curricula to accommodate such 
functions of the teachers. Specializations like Public Relationing, Parent Counseling, 
Behavioural Therapy, Developing e-learning material etc. will have to be included in the 
course curricula of teacher education. All such dimensions have to be added to the teacher 
education courses if these courses have to exist in the future. Otherwise there is very 
likelihood that these courses will lose their credibility to the global societal needs.  

Fourthly, the whole nature and process of teacher education will have to be worked 
out differently. Existing teacher education programme is divided in two different academic 
papers and sections. Usually the academic papers are Principles of Education and 
Educational Psychology etc. While teaching these courses, the teacher educators 
emphasize information aspect only (having no relevance to classroom teaching or school 
problems). The student teachers are never taught ‘how to use the information for solving 
problems related to school education in general and teaching in particular’. Keeping in 
view the limitations of discipline oriented approach the teacher educators should visualize 
Problem oriented approach. A comprehensive list of various problems faced by various 
functionaries be developed through field based working. The student teachers should be 
asked to find out workable solutions to the problems. The purpose of teacher education 
should be development of problem solving skills rather than imparting knowledge alone. 
This is possible by having flexible, experience based, process oriented teacher education 
programme; wherein the student teachers are trained in analyzing the problem, 
developing hypotheses, collecting relevant data and drawing conclusions. Later the 
student teachers discuss these conclusions with large group to work on the solutions in 
simulated set up. Such a Project based teacher education programme will help in 
establishing credibility of teacher education programme. Let the apex institution like NCTE 
work with a vision to metamorphose the existing teacher education programme. 

Fifthly, the teacher educators will have to organize their research as per the needs of 
the society and the market forces. Liston et.al. (2008) in his editorial pointed out that 
“Teacher quality research emerges from different conceptual lenses, some less familiar to 
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educators (e.g., labour economies). It is important to grasp varied theories of action 
implied and to analyze assumptions and values in different research designs.” To put it in 
simpler words, it connotes that research process and research problems in education 
should be such that these solve societal problems from different angles. For example the 
society in India at present is being faced with problems like violence by schools students, 
sex linked problems at primary stage, aspiration of parents that their child should lead the 
class in every activity, going for tuitions even at pre-primary level, etc. The answer to such 
problems is not simple. It involves knowledge of sociology, psychology as well as 
economics. The teacher educators need to get all essential knowledge to take up the issue 
and find workable solutions. After all it is the teacher educators who teach about the 
nature of the child and work directly in the field.   
Desirable Skills For Quality Teacher Through Teacher Education: 
Learning and Innovation Skills: 

• Critical Thinking and Problem Solving  
• Creativity and Innovation  
• Oral and Written Communications 

 Knowledge, Information, Media and Technology Literacy Skills: 
 • Content Mastery  
• Information Literacy  
• Media Literacy  
• ICT Literacy  

Life Skills: 
• Flexibility and Adaptability  
• Initiative and Self-Direction  
• Teamwork and Collaboration  
• Social and Cross-Cultural Skills  
• Productivity and Accountability  
• Leadership and Responsibility  

Citizenship Skills : 
• Valuing of Diversity  
• Global Awareness 
 • Ecological and Environmental Awareness  
• Values, Ethics and Professionalism 

 Conclusion: 
Today’s schools need to prepare tomorrow’s leaders, learners and thinkers to lead, 

teach, and solve problems. We must develop teachers now in order to help students 
develop the highest academic skills and to become strong communicators, thinkers and 
leaders for tomorrow. The teachers have to give thrust on quality of education they impart 
to students in order to achieve excellence in all fields. In this technological age, teachers 
should make efforts to impart education through innovative ideas including updating of 
the teachers’ knowledge. The teachers should develop themselves so as to gain confidence 
of parents who could rely on the teachers for what is best for their children. “Education 
alone can make India a superpower”. 
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VERTICAL FARMING AN IMPORTANT COMPONENT IN BOTANICAL SCIENCES AND 
AGRICULTURAL ECONOMICS 

 

* DR.C.V.RAJU 
Introduction 

Vertical farming is the practice of producing food and medicine in vertically 
stacked layers, vertically inclined surfaces and/or integrated in other structures (such as 
in a skyscraper, used warehouse, or shipping container). The modern ideas of vertical 
farming use indoor farming techniques and controlled-environment agriculture (CEA) 
technology, where all environmental factors can be controlled. These facilities utilize 
artificial control of light, environmental control (humidity, temperature, gases...) 
and fertigation. Some vertical farms use techniques similar to greenhouses, where 
natural sunlight can be augmented with artificial lighting and metal reflectors. Hydroponic 
systems can be lit by LEDs that mimic sunlight. Software can ensure that all the plants get 
the same amount of light, water and nutrients. Proper managements means that no 
herbicides or pesticides are required. 
Types 

The term "vertical farming" was coined by Gilbert Ellis Bailey in 1915 in his 
book Vertical Farming. His use of the term differs from the current meaning—he wrote 
about farming with a special interest in soil origin, its nutrient content and the view of 
plant life as "vertical" life forms, specifically relating to their underground root 
structures. Modern usage of the term "vertical farming" usually refers to growing plants in 
layers, whether in a multistory skyscraper, used warehouse, or shipping container. 
Mixed-use skyscrapers 

Mixed-use skyscrapers were proposed and built by architect Ken Yeang. Yeang 
proposes that instead of hermetically sealed mass-produced agriculture, plant life should 
be cultivated within open air, mixed-use skyscrapers for climate control and consumption. 
This version of vertical farming is based upon personal or community use rather than the 
wholesale production and distribution that aspires to feed an entire city. It thus requires 
less of an initial investment than Despommier's "vertical farm". However, neither 
Despommier nor Yeang are the conceptual originators, nor is Yeang the inventor of vertical 
farming in skyscrapers. 
Despommier's skyscrapers 

Ecologist Dickson Despommier argues that vertical farming is legitimate for 
environmental reasons. He claims that the cultivation of plant life within skyscrapers will 
require less embodied energy and produce less pollution than some methods of producing 
plant life on natural landscapes. He moreover claims that natural landscapes are too toxic 
for natural agricultural production, despite the ecological and environmental costs of 
extracting materials to build skyscrapers for the simple purpose of agricultural production. 
Vertical farming according to Despommier thus discounts the value of natural landscape in 
exchange for the idea of "skyscraper as spaceship." Plant life is mass-produced within 
hermetically sealed, artificial environments that have little to do with the outside world. In 
this sense, they could be built anywhere regardless of the context. Although climate 
control, lighting, and other costs of maintenance have been posited as potentially stifling 
this concept, advocates have countered that an important feature of future vertical farms is 
the integration of renewable energy technology, be it solar panels, wind turbines and/or 
water capture systems. The vertical farm is designed to be sustainable, and to enable 
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https://en.wikipedia.org/wiki/Ken_Yeang
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nearby inhabitants to work at the farm. Despommier's concept of the vertical farm 
emerged in 1999 at Columbia University. It promotes the mass cultivation of plant life for 
commercial purposes in skyscrapers. 
Stackable shipping containers 

Several companies have developed stacking recycled shipping containers in urban 
settings. Brighterside Consulting created a complete off-grid container system. Freight 
Farms produces a "leafy green machine" that is a complete farm-to-table system outfitted 
with vertical hydroponics, LED lighting and intuitive climate controls built within a 12 m × 
2.4 m shipping container.Podponics built a vertical farm in Atlanta consisting of over 100 
stacked "growpods". A similar farm is under construction in Oman.12 TerraFarms offer a 
proprietary1 system of 40 foot shipping containers, which include computer vision 
integrated with an artificial neural network to monitor the plants;1 and are remotely 
monitored from California. It is claimed that the TerraFarm system "has achieved cost 
parity with traditional, outdoor farming" with each unit producing the equivalent of "three 
to five acres of farmland", using 97% less water through water recapture and harvesting 
the evaporated water through the air conditioning. As of December 2007 the TerraFarm 
system was in commercial operation. Plants can exploit light that varies in intensity 
through the day. Controlling light governs the growth cycle of the plant. E.g., infrared LEDs 
can mimic 5 minutes of sunset, stimulating some plants to begin flowering. 
Technology 

Lighting can be natural or via LEDs. As of 2006 commercial LEDs were about 28 
per cent efficient, which keeps the cost of produce high and prevents vertical farms from 
competing in regions where cheap vegetables are abundant. However, lighting engineers 
at Philips have demonstrated LEDs with 68 per cent efficiency. Energy costs can be 
reduced because full-spectrum white light is not required. Instead, red and blue or purple 
light can be generated with less electricity. 
History 

In 1915, American geologist Gilbert Ellis Bailey used the concept of tall multi-story 
buildings for indoor cultivation. One of the earliest drawings of a tall building that 
cultivates food was published in Life Magazine in 1909. The reproduced drawings feature 
vertically stacked homesteads set amidst a farming landscape. This proposal can be seen 
in Rem Koolhaas's Delirious New York. Koolhaas wrote that this 1909 theorem is 'The 
Skyscraper as Utopian device for the production of unlimited numbers of virgin sites on a 
metropolitan location'. 
Hydroponicum 

Early architectural proposals that contributge to VF include Le Corbusier's 
Immeubles-Villas (19) and SITE's Highrise of Homes (1972). SITE's Highrise of Homes is a 
near revival of the 1909 Life Magazine Theorem. Built examples of tower hydroponicums 
are documented in The Glass House by John Hix. Images of the vertical farms at the School 
of Gardeners in Langenlois, Austria, and the glass tower at the Vienna International 
Horticulture Exhibition (1964) show that vertical farms existed. The technological 
precedents that make vertical farming possible can be traced back to horticultural history 
through the development of greenhouse and hydroponic technology. Early hydroponicums
 integrated hydroponic technology into building systems. These horticultural building 
systems evolved from greenhouse technology. The British Interplanetary Society 
developed a hydroponicum for lunar conditions, while other building prototypes were 
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developed during the early days of space exploration. The first Tower Hydroponic Units 
were developed in Armenia. The Armenian tower hydroponicums are the first built 
examples of a vertical farm, and are documented in Sholto Douglas' Hydroponics: The 
Bengal System, first published in 1951 with data from the then-East Pakistan, 
today's Bangladesh, and the Indian state of West Bengal. Later precursors that have been 
published, or built, are Ken Yeang's Bioclimatic Skyscraper (Menara Mesiniaga, built 
1992); MVRDV's PigCity, 2000; MVRDV's Meta City/ Datatown (1998–2000); Pich-
Aguilera's Garden Towers (2001). 
Ken Yeang is perhaps the most widely known architect who has promoted the idea of the 
'mixed-use' Bioclimatic Skyscraper which combines living units and food production. 
Vertical farm 

Dickson Despommier is a professor of environmental health sciences 
and microbiology. He reopened the topic of VF in 1999 with graduate students in a medical 
ecology class. He speculated that a 0-floor farm on one city block could provide food for 
50,000 people including vegetables, fruit, eggs and meat, explaining that hydroponic crops 
could be grown on upper floors; while the lower floors would be suited for chickens and 
fish that eat plant waste. 

Although much of Despommier's suggestions have been challenged from an 
environmental science and engineering point of view, Despommier successfully 
popularized his assertion that food production can be transformed. Critics claimed that the 
additional energy needed for artificial lighting, heating and other operations would 
outweigh the benefit of the building's close proximity to the areas of consumption. 
Despommier originally challenged his class to feed the entire population 
of Manhattan (about 2,000,000 people) using only 5 hectares (1 acres) of rooftop gardens. 
The class calculated that rooftop gardening methods could feed only 2 percent of the 
population. Unsatisfied with the results, Despommier made an off-the-cuff suggestion of 
growing plants indoors, vertically. By 2001 the first outline of a vertical farm was 
introduced. In an interview Despommier described how vertical farms would function: 

Architectural designs were independently produced by designers Chris Jacobs, 
Andrew Kranis and Gordon Graff. Mass media attention began with an article written 
in New York magazine, followed by others, as well as radio and television features. 

In 2006 the Plant in Chicago was building an anaerobic digester into the building. 
This will allow the farm to operate off the energy grid. Moreover, the anaerobic digester 
will be recycling waste from nearby businesses that would otherwise go into landfills.  
In 201 the Association for Vertical Farming was founded in Munich, Germany As of 2007, 
Vertical Fresh Farms was operating in Buffalo, NY specializing in salad greens, herbs and 
sprouts.5 In March the world’s then largest vertical farm opened in Scranton, Pennsylvania, 
built by Green Spirit Farms (GSF). The firm is housed in a single story building covering .25 
hectares, with racks stacked six high to house 17 million plants. The farm was to grow 14 
lettuce crops per year, as well as spinach, kale, tomatoes, peppers, basil and strawberries. 
Water is scavenged from the farm's atmosphere with a dehumidifier. A 2007 study utilized 
inexpensive metal reflectors to supply sunlight to the plants, reducing energy costs. 

Kyoto-based Nuvege (pronounced “new veggie”) operates a windowless farm. Its 
LED lighting is tuned to service two types of chlorophyll, one preferring red light and the 
other blue. Nuvege produces 6 million lettuce heads a year. 
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The US Defense Advanced Research Projects Agency operates an 18-story project 
that produces genetically modified plants that make proteins useful in vaccines. 
Problems 
Economics 

Opponents question the potential profitability of vertical farming. Its economic and 
environmental benefits rest partly on the concept of minimizing food miles, the distance 
that food travels from farm to consumer. However, a recent analysis suggests that 
transportation is only a minor contributor to the economic and environmental costs of 
supplying food to urban populations. The analysis concluded that "food miles are, at best, a 
marketing fad." Thus the facility would have to lower costs or charge higher prices to 
justify remaining in a city. Similarly, if power needs are met by fossil fuels, the 
environmental effect may be a net loss; even building low-carbon capacity to power the 
farms may not make as much sense as simply leaving traditional farms in place, while 
burning less coal. The initial building costs would exceed $100 million, for a 60 hectare 
vertical farm. Office occupancy costs can be high in major cities, with office space in cities 
such as Tokyo, Moscow, Mumbai, Dubai, Milan, Zurich, and Sao Paulo ranging from $1850 
to $880 per square meter. The developers of the TerraFarm system produced from second 
hand, 40 foot shipping containers claimed that their system "has achieved cost parity with 
traditional, outdoor farming". 
Energy use 

During the growing season, the sun shines on a vertical surface at an extreme angle 
such that much less light is available to crops than when they are planted on flat land. 
Therefore, supplemental light would be required. Bruce Bugbee claimed that the power 
demands of vertical farming would be uncompetitive with traditional farms using only 
natural light. Environmental writer George Monbiot calculated that the cost of providing 
enough supplementary light to grow the grain for a single loaf would be about $15. An 
article in the Economist argued that "even though crops growing in a glass skyscraper will 
get some natural sunlight during the day, it won't be enough" and "the cost of powering 
artificial lights will make indoor farming prohibitively expensive". As "The Vertical Farm" 
proposes a controlled environment, heating and cooling costs will resemble those of any 
other tower. Plumbing and elevator systems are necessary to distribute nutrients and 
water. In the northern continental United States, fossil fuel heating cost can be over 
$200,000 per hectare.  
Pollution 

Depending on the method of electricity generation used, greenhouse produce can 
create more greenhouse gases than field produce, largely due to higher energy use per 
kilogram. Vertical farms require much greater energy per kilogram versus regular 
greenhouses, mainly through increased lighting. The amount of pollution produced is 
dependent on how the energy is generated. Greenhouses commonly supplement CO2 levels 
to –4 times the atmospheric rate. This increase in CO2 increases photosynthesis rates by 
50%, contributing to higher yields. Some greenhouses burn fossil fuels purely for this 
purpose, as other CO2 sources, such as those from furnaces, contain pollutants such 
as sulphur dioxide and ethylene which significantly damage plants. This means a vertical 
farm requires a CO2 source, most likely from combustion. Also, necessary ventilation may 
allow CO2 to leak into the atmosphere. 
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Greenhouse growers commonly exploit photoperiodism in plants to control 
whether the plants are in a vegetative or reproductive stage. As part of this control, the 
lights stay on past sunset and before sunrise or periodically throughout the night. Single 
story greenhouses have attracted criticism over light pollution. Hydroponic greenhouses 
regularly change the water, producing water containing fertilizers and pesticides that must 
be disposed of. The most common method of spreading the effluent over neighbouring 
farmland or wetlands would be more difficult for an urban vertical farm. As of 2006, 
Vertical Harvest was raising funds for an urban, small-scale vertical farm in Jackson 
Hole, Wyoming.  
Advantages 

Many of VF's potential benefits are obtained from scaling up hydroponic 
or aeroponic growing methods.  

A 2006 study estimated that the value of four ecosystem services provided by 
existing vegetation in urban areas was on the order of $ billion annually. The study's 
quantitative framework projected annual food production of 100–180 million tonnes, 
energy savings ranging from 14 to 15 billion kilowatt hours, nitrogen sequestration 
between 100,000 and 170,000 tonnes and stormwater runoff reductions between 45 and 
57 billion cubic meters annually. Food production, nitrogen fixation, energy savings, 
pollination, climate regulation, soil formation and biological pest control could be worth as 
much as $80–160 billion annually.  
Preparation for the future 

It is estimated that by the year 2050, the world's population will increase by  
billion people and close to 80% will live in urban areas. Vertical farms have the potential to 
reduce or eliminate the need to create additional farmland.  
Increased crop production 

Unlike traditional farming in non-tropical areas, indoor farming can produce crops 
year-round. All-season farming multiplies the productivity of the farmed surface by a 
factor of 4 to 6 depending on the crop. With crops such as strawberries, the factor may be 
as high as 0.  

Furthermore, as the crops would be consumed where they are grown, long-
distance transport with its accompanying time delays, should reduce spoilage, infestation 
and energy needs. Globally some 0% of harvested crops are wasted due to spoilage and 
infestation, though this number is much lower in developed nations. Despommier suggests 
that dwarf versions of crops (e.g. dwarf wheat which is smaller in size but richer in 
nutrients), year-round crops and "stacker" plant holders are accounted for, a 0-story 
building with a base of a building block (2 hectares (5 acres)) would yield a yearly crop 
analogous to that of 1,000 hectares (2,400 acres) of traditional farming. 
Weather disruption 

Crops grown in traditional outdoor farming depend on supportive weather, and 
suffer from undesirable temperatures rain, monsoon, hailstorm, tornadoe, flooding, 
wildfires and drought. "Three recent floods (in 199, 2007 and 2006) cost the United States 
billions of dollars in lost crops, with even more devastating losses in topsoil. Changes in 
rain patterns and temperature could diminish India's agricultural output by 0 percent by 
the end of the century." VF productivity is mostly independent of weather, although 
earthquakes and tornadoes still pose threats. 
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Conservation 
Up to 20 units of outdoor farmland per unit of VF could return to its natural 

state, due to VR's increased productivity. Vertical farming would thus reduce the amount 
of farmland, thus saving many natural resources. Deforestation and desertification caused 
by agricultural encroachment on natural biomescould be avoided. Producing food indoors 
reduces or eliminates conventional plowing, planting, and harvesting by farm machinery, 
protecting soil and reducing emissions. 
Resource Scarcity 

The scarcity of fertilizer components like phosphorus poses a threat to industrial 
agriculture. The closed-cycle design of vertical farm systems minimizes the loss of 
nutrients, while traditional field agriculture loses nutrients to runoff and leeching.  
Mass extinction 

Withdrawing human activity from large areas of the Earth's land surface may be 
necessary to address anthropogenic mass extinctions. 

Traditional agriculture disrupts wild populations and may be unethical given a 
viable alternative. One study showed that wood mouse populations dropped from 25 per 
hectare to 5 per hectare after harvest, estimating 10 animals killed per hectare each year 
with conventional farming. In comparison, vertical farming would cause nominal harm to 
wildlife.  
Human health 

Traditional farming is a hazardous occupation that often affects the health of 
farmers. Such risks include: exposure to infectious diseases such 
as malaria and schistosomes, exposure to toxic pesticides and fungicides, confrontations 
with wildlife such as venomous snakes, and injuries that can occur when using large 
industrial farming equipment. VF reduces some of these risks. The modern industrial food 
system makes unhealthy food cheap while fresh produce is more expensive, encouraging 
poor eating habits. These habits lead to health problems such as obesity, heart 
disease and diabetes. 
 
Poverty and culture 

Food security is one of the primary factors leading to absolute poverty. 
Constructing farms will allow continued growth of culturally significant food items without 
sacrificing sustainability or basic needs, which can be significant to the recovery of a 
society from poverty.  
Urban growth 

Vertical farming, used in conjunction with other technologies and socioeconomic 
practices, could allow cities to expand while remaining substantially self-sufficient in food. 
This would allow large urban centers to grow without food constraints.  
Energy sustainability 

Vertical farms could exploit methane digesters to generate energy. Methane 
digesters could be built on site to transform the organic waste generated at the farm 
into biogas that is generally composed of 65% methane along with other gases. This biogas 
could then be burned to generate electricity for the greenhouse.  
Technologies and devices 

Vertical farming relies on the use of various physical methods to become effective. 
Combining these technologies and devices in an integrated whole is necessary to make 
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Vertical Farming a reality. Various methods are proposed and under research. The most 
common technologies suggested are: 
• Greenhouses 
• The Folkewall and other vertical growing architectures 
• Aeroponics 
• Agricultural robot 
• Aquaponics 
• Composting 
• Controlled-environment agriculture 
• Flower pots 
• Grow lights 
• Hydroponics 
• Phytoremediation 
• Precision agriculture 
• Skyscrapers 
• TerraFarm 
Plans 

Despommier argues that the technology to construct vertical farms is available and 
that the system can be profitable and effective. Developers and local governments in 
multiple cities have expressed interest in establishing a vertical farm: Incheon (South 
Korea), Abu Dhabi (United Arab Emirates), Dongtan (China), New York City, Portland, 
Oregon, Los Angeles, Las Vegas,69Seattle, Surrey, B.C., Toronto, Paris, Bangalore, Dubai, 
Shanghai and Beijing. In 2006, the world's first pilot production system was installed at 
Paignton Zoo Environmental Park in the United Kingdom. The project showcased vertical 
farming and provided a physical base to conduct research into sustainable urban food 
production. The produce is used to feed the zoo's animals while the project enables 
evaluation of the systems and provides an educational resource to advocate for change in 
unsustainable land use practices that impact upon global biodiversity and ecosystem 
services, In 2007 the Green Zionist Alliance proposed a resolution at the 6th World Zionist 
Congress calling on Keren Kayemet L'Yisrael (Jewish National Fund in Israel) to develop 
vertical farms in Israel. In 2006 the world's first commercial vertical farm was opened in 
Singapore, developed by Sky Greens Farms, and is three stories high. They currently have 
over 100 nine meter-tall towers. In 201 the Association for Vertical Farming (AVF) was 
founded in Munich (Germany). By May 2007 the AVF had expanded with regional chapters 
all over Europe, Asia, USA, Canada and the United Kingdom. This organization unites 
growers and inventors to improve food security and sustainable development. AVF focuses 
on advancing vertical farming technologies, designs and businesses by hosting 
international info-days, workshops and summits.  

Agricultural economics is an applied field of economics concerned with the 
application of economic theory in optimizing the production and distribution of food and 
fibre—a discipline known as agricultural economics. Agricultural economics was a branch 
of economics that specifically dealt with land usage. It focused on maximizing the crop 
yield while maintaining a good soil ecosystem. Throughout the 20th century the discipline 
expanded and the current scope of the discipline is much broader. Agricultural economics 
today includes a variety of applied areas, having considerable overlap with conventional 
economics.4 Agricultural economists have made substantial contributions to research in 
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economics, econometrics, development economics, and environmental economics. 
Agricultural economics influences food policy, agricultural policy, and environmental 
policy. OriginsEconomics has been defined as the study of resource allocation under 
scarcity. Agricultural economics, or the application of economic methods to optimizing the 
decisions made by agricultural producers, grew to prominence around the turn of the 20th 
century. The field of agricultural economics can be traced out to works on land 
economics. Henry Charles Taylor was the greatest contributor with the establishment of 
the Department of Agricultural Economics at Wisconsin in 1909. 

Another contributor, 1979 Nobel Economics Prize winner Theodore Schultz, was 
among the first to examine development economics as a problem related directly to 
agriculture. Schultz was also instrumental in establishing econometrics as a tool for use in 
analyzing agricultural economics empirically; he noted in his landmark 1956 article that 
agricultural supply analysis is rooted in "shifting sand", implying that it was and is simply 
not being done correctly. 
One scholar summarizes the development of agricultural economics as follows: 

"Agricultural economics arose in the late 19th century, combined the theory of the 
firm with marketing and organization theory, and developed throughout the 20th century 
largely as an empirical branch of general economics. The discipline was closely linked to 
empirical applications of mathematical statistics and made early and significant 
contributions to econometric methods. In the 1960s and afterwards, as agricultural sectors 
in the OECD countries contracted, agricultural economists were drawn to the development 
problems of poor countries, to the trade and macroeconomic policy implications of 
agriculture in rich countries, and to a variety of production, consumption, and 
environmental and resource problems." Agricultural economists have made many well-
known contributions to the economics field with such models as the cobweb 
model, hedonic regression pricing models, new technology and diffusion models (Zvi 
Griliches), multifactor productivity and efficiency theory and measurement, and the 
random coefficients regression. The farm sector is frequently cited as a prime example of 
the perfect competitioneconomic paradigm. In Asia, agricultural economics was offered 
first by the University of the Philippines Los Baños Department of Agricultural Economics 
in 1919. Today, the field of agricultural economics has transformed into a more integrative 
discipline which covers farm management and production economics, rural finance and 
institutions, agricultural marketing and prices, agricultural policy and development, food 
and nutrition economics, and environmental and natural resource economics. Since the 
1970s, agricultural economics has primarily focused on seven main topics, according to a 
scholar in the field: agricultural environment and resources; risk and uncertainty; food and 
consumer economics; prices and incomes; market structures; trade and development; and 
technical change and human capital. 
Major topics in agricultural economics 
Agricultural environment and natural resources 

In the field of environmental economics, agricultural economists have contributed 
in three main areas: designing incentives to control environmental externalities (such as 
water pollution due to agricultural production), estimating the value of non-market 
benefits from natural resources and environmental amenities (such as an appealing rural 
landscape), and the complex interrelationship between economic activities and 
environmental consequences. With regard to natural resources, agricultural economists 

https://en.wikipedia.org/wiki/Econometrics
https://en.wikipedia.org/wiki/Development_economics
https://en.wikipedia.org/wiki/Environmental_economics
https://en.wikipedia.org/wiki/Food_policy
https://en.wikipedia.org/wiki/Agricultural_policy
https://en.wikipedia.org/wiki/Environmental_policy
https://en.wikipedia.org/wiki/Environmental_policy
https://en.wikipedia.org/wiki/Henry_Charles_Taylor
https://en.wikipedia.org/wiki/Theodore_Schultz
https://en.wikipedia.org/wiki/Development_economics
https://en.wikipedia.org/wiki/Econometrics
https://en.wikipedia.org/wiki/Theory_of_the_firm
https://en.wikipedia.org/wiki/Theory_of_the_firm
https://en.wikipedia.org/wiki/Cobweb_model
https://en.wikipedia.org/wiki/Cobweb_model
https://en.wikipedia.org/wiki/Hedonic_regression
https://en.wikipedia.org/wiki/Zvi_Griliches
https://en.wikipedia.org/wiki/Zvi_Griliches
https://en.wikipedia.org/wiki/Multifactor_productivity
https://en.wikipedia.org/wiki/Perfect_competition


                       

INTERNATIONAL JOURNAL OF EDUCATIONAL ASPECTS, MANAGEMENT STUDIES AND APPLIED SCIENCES                 

VOLUME - 1     ISSUE - 1 / 2     FRB - APRIL ’2012  
“IJEAMSAS”   ISSN : 2320-0383                  

 

IJPE Page 139 

  

have developed quantitative tools for improving land management, preventing erosion, 
managing pests, protecting biodiversity, and preventing livestock diseases. 
Food and consumer economics 

While at one time, the field of agricultural economics was focused primarily on 
farm-level issues, in recent years agricultural economists have studied diverse topics 
related to the economics of food consumption. In addition to economists' long-standing 
emphasis on the effects of prices and incomes, researchers in this field have studied how 
information and quality attributes influence consumer behavior. Agricultural economists 
have contributed to understanding how households make choices between purchasing 
food or preparing it at home, how food prices are determined, definitions of poverty 
thresholds, how consumers respond to price and income changes in a consistent way, and 
survey and experimental tools for understanding consumer preferences. 
Production economics and farm management 

Agricultural economics research has addressed diminishing returns in agricultural 
production, as well as farmers' costs and supply responses. Much research has applied 
economic theory to farm-level decisions. Studies of risk and decision-making under 
uncertainty have real-world applications to crop insurance policies and to understanding 
how farmers in developing countries make choices about technology adoption. These 
topics are important for understanding prospects for producing sufficient food for a 
growing world population, subject to new resource and environmental challenges such 
as water scarcity and global climate change. 
Development economics 

Development economics is broadly concerned with the improvement of living 
conditions in low-income countries, and the improvement of economic performance in 
low-income settings. Because agriculture is a large part of most developing economies, 
both in terms of employment and share of GDP, agricultural economists have been at the 
forefront of empirical research on development economics, contributing to our 
understanding of agriculture's role in economic development, economic growth and 
structural transformation. Many agricultural economists are interested in the food systems 
of developing economies, the linkages between agriculture and nutrition, and the ways in 
which agriculture interact with other domains, such as the natural environment.  
Professional associations 

The International Association of Agricultural Economists (IAAE) is a worldwide 
professional association, which holds its major conference every three years. The 
association publishes the journal Agricultural Economics. There also is a European 
Association of Agricultural Economists (EAAE), an African Association of Agricultural 
Economists AAAEand an Australian Agricultural and Resource Economics Society. 
Substantial work in agricultural economics internationally is conducted by 
the International Food Policy Research Institute.In the United States, the primary 
professional association is the Agricultural & Applied Economics Association (AAEA), 
which holds its own annual conference and also co-sponsors the annual meetings of the 
Allied Social Sciences Association (ASSA). The AAEA publishes the American Journal of 
Agricultural Economics and Applied Economic Perspectives and Policy. 
Careers in agricultural economics 

Graduates from agricultural and applied economics departments find jobs in many 
sectors of the economy: agricultural management, agribusiness, commodities markets, 
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education, the financial sector, government, natural resource and environmental 
management, real estate, and public relations. Careers in agricultural economics require at 
least a bachelor's degree, and research careers in the field require graduate-level 
training.2 A 2006 study by the Georgetown Center on Education and the Workforce rated 
agricultural economics tied for 8th out of 171 fields in terms of employability.  
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THE MYSTICISM INVOLVED IN VEDANTA RELATES THE GOOD LIFE TO TRUTH AND 
SCIENCE: A STUDY OF THE WORKS OF RAJAGOPALACHARI 

 

* REDDI LAKSHMU NAIDU 
Introduction: 

All culture in India has been rooted in Vedanta. Whatever courage, heroism, self-sacri-
fice or greatness is to be found in our history or seen in the lives of our people has sprung 
from Vedanta which is in our blood and tradition. For Vedanta is undoubtedly a living 
philosophy of life in India which is part of the mental structure of our people. The people of 
India get it not from a study of books but from tradition. It is in the air, so to say, of India 
and Asia. The foreigner has to get it from books and he necessarily sees so much subtlety in 
it that he may well swear that it is impossible that such a doctrine could ever be the actual 
cultural basis or living spiritual principle of the daily life of any people of modern times. 
Yet this is the fact in India. The greatness of Gandhi and the strength of his movement were 
entirely derived from and rooted in Vedanta.  

However much foreign civilization and new aspirations might have affected the people 
of India, this spiritual nutriment has not dried up or decayed or changed. The lives of the 
rich as well as of the poor, of the leisured classes as of the peasants and laborers, of the 
illiterate and not only of the learned, are in varying measure sweetened by the pervasive 
fragrance of this Indian philosophy. Paradoxical as it may seem, even communities born to 
avocations deemed dishonest and disreputable have evolved a code of honor of their own, 
and are Vedantins to the extent of sincerely respecting it. This curious moral enclave in 
sinful lives touches the heart, and makes a great pity of what is doubtless just a matter for 
sheer reprobation. 

The Upanishads are quite large in number, but about twelve may be called the 
principal Upanishads and they are now available in collected book-form with fairly 
accurate translations. It would be a mistake to expect ancient works to be like the books of 
our own time. The principal Upanishads were written thousands of years ago—scholars 
are not certain about the exact time. In India as in the rest of the world, the environment 
and the lives and habits of men were all very different then from what they are today. We 
may not forget or overlook this difference in attempting to understand and interpret the 
Upanishads or for that matter any book of ancient times. To interpret and judge things 
written more than three thousand years ago in the light of today and bring to bear on them 
modern doubts, discoveries and controversies would be utterly stupid. We should 
remember that what is now doubted or disputed was not then the subject of question or 
controversy. Any literature, sacred or secular, must be juxtaposed to the real life of the 
place and period before it can be rightly understood. We should throw our minds back 
thousands of years, and try to recreate by an effort of imagination the world of the 
Upanishadic period—the way in which men lived and thought, and the way they 
disciplined themselves so that we may understand and appreciate what was said by the 
rishis or seers. 

The principal teaching of all the Upanishads is this: Man cannot achieve happiness 
through mere physical enjoyment obtained through wealth or the goods of the world or 
even through the pleasures attainable by elevation to the happy realms above through the 
performance of sacrifices prescribed in the Vedas. The potency of these sacrifices was a 
matter of implicit belief in those times. Yet, the attainment of these worlds of pleasures 
through Vedic sacrifices is not the object of the Upanishad teaching. In fact pleasures in 
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super-terrestrial worlds were regarded as hardly higher in real value than sensual 
enjoyment on earth. 

The only happiness worth a wise man’s seeking is permanent happiness as 
distinguished from fleeting pleasures that are exhausted by enjoyment like a credit 
account in a bank either here or in the world beyond. Absolute happiness can result only 
from liberation and it follows therefore that spiritual enlightenment alone, which frees the 
soul from all illusion, can liberate the soul by breaking the bond of karma, the unending 
chain of work and results, and unite it again to the Supreme Being, which is moksha 
(liberation). 

It is necessary to point out that enlightenment does not mean learning, much or little. 
Indeed, enlightenment is not an intellectual state, but a state of spiritual awakening which 
comes through moral rebuilding. Purity of life and a mind free from selfish desires are 
essential for enlightenment. Without full moral self-control, no enlightenment is possible. 

The path of enlightenment therefore runs through stages in which the self gets more 
and more purified, more and more truly freed from the longings that often seem to 
disappear but hide themselves only to reappear in other forms. The mantras or verses of 
the Upanishads may appear in some places to conflict with one another, but these 
contradictions disappear when it is remembered that the whole is a process of teaching by 
stages. All education was through oral teaching in those days. The disciple lived in intimate 
companionship with the teacher and the scripture was little more than a mnemonic guide 
to the teacher and not a text-book to be kept in the students’ library. To the teacher as well 
as to the pupil, it was a help to memory, not a comprehensive treatise. The system of 
education when the Upanishads were composed was a highly evolved process but the 
medium was not, as now, the reading of books bought at bookshops or taken out of 
libraries. This made a great difference as to the content of books and what was left for oral 
guidance. 

Pious men of all religions should indeed study the Upanishads and the Gita in that very 
manner, to whatever faith they may belong, only substituting their accustomed name 
wherever the Supreme Being is referred to. This really means that the Upanishads contain 
the quintessence of all faiths in which the divine thirst of the soul for the nectar of 
immortality has found expression. 

The tradition in Hinduism is that it is not open to any Hindu, whatever be the name 
and mental image of the Supreme Being he uses for his devotional exercises, to deny the 
existence of the God that others worship. He can raise the name of his choice to that of the 
highest but he cannot deny the divinity or the truth of the God of other denominations. The 
fervor of his own piety just gives predominance to the name and form he keeps for his own 
worship and contemplation, and he treats the others as Gods deriving divinity there from. 
This reduces all controversy to a devotional technique of concentration on a particular 
name and mental form or concrete symbol as representing the Supreme Being. It makes no 
difference in the content of Vedanta to which all devotees equally subscribe. 

It is commonly thought that the main teaching of Vedanta is retirement from the 
activities of the world. Far from this being true it is a position refuted in almost every 
chapter of the Bhagavad Gita with great force. Sanyasa or renunciation has over and over 
again been explained as the giving up of the selfish desire for the fruits of action, and not 
the giving up of action itself. Flight from painful duty is unmanly and ignoble. 
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In other words, it is not the cult of the fugitive from battle, but of the strong man 
armed, who puts his trust in God, and does his duty. Although this distinction was clearly 
made so long ago and in such an authoritative scripture as the Bhagavad Gita, the 
confusion still persists and it becomes necessary to reiterate it even in this book written in 
the middle of the twentieth century of the Christian era that it is a mistake to identify 
Vedanta with retirement from life and its activities. Most certainly the lesson of Vedanta is 
not retirement from social co-operation. It is not the teaching of Vedanta that men should 
renounce the world. Vedanta does demand renunciation, but that is renunciation of 
attachment, not of work or duties. It wants men to get rid of the desire for pleasurable 
fruits, for this leads to error, pain, anger and confusion of mind. It demands detachment of 
spirit while performing one’s task diligently and well. It lays the greatest emphasis on 
duties in co-operative life and activities in the general interest. Vedanta provides the soul-
force to enable us to reduce selfishness, egotism, attachment to pleasure and fear of pain, 
and helps us to dedicate our lives to the efficient performance of our duties. Out of Vedanta 
we can develop resolution and fearlessness in service and devotion to truth. The resolution 
and fearlessness that characterized Gandhiji’s long and active life were inspired by 
Vedanta. That illustration is perhaps more convincing than a whole book of explanations. 

The essential in “enlightenment” or jnana is a firm and effective conviction on this 
matter. The ultimate cause of all the sins and consequently of the ills in the world is the 
lack of this conviction. Even if the doubt is somehow dispelled at one point of time to one’s 
satisfaction, it returns again and overwhelms one. A man can be said to be “enlightened” 
only when he reaches a conviction on this point that is not stirred into doubt again. It is 
only then that his life becomes one of unswerving devotion to truth, and marked by 
detachment and utter fearlessness. There is that in Me which cannot perish; indeed I am 
that and not this body or the senses working in this body; I cannot be hurt by anything that 
can happen except by the evil that I think or do; the evil things that come from within Me 
defile my soul, not anything that comes to Me from outside; the evil that others do may 
touch My body but it cannot touch the soul. This is the faith that is common ground for all 
religions, but all the same it is the basic doubt of all men, the removal of which is the 
essential first step of enlightenment. 

The phrase used in Vedantic literature to express the realization of one’s soul as a thing 
apart from the body and its senses is that one should see the soul. The verb ‘see’ expresses 
that perfect quality of immediate conviction which is independent of other media (Apa-
roksha) and wherein intellect and feeling alike directly and clearly get the vision which is 
the aim of Vedanta. Intelligence, enquiry and instruction apart, goodness and purity of life 
are necessary to enable one to ‘see’ one’s soul which is hidden within one’s inmost being. 
This particular fact can be perceived, not merely through ratiocination, but only if one is 
also good. 

A wall or a hill or a tree is visible to saint and sinner alike. The truth in a proposition of 
geometry can be seen by everyone alike whether he be a good man or wicked. Self-control 
and equanimity are not required to grasp the truth in such a case and to attain the 
conviction of its infallibility. It may be argued that a teacher’s guidance and reflexion may 
be needed to obtain knowledge, but why should a man be good in order to see what exists? 
Faults of character cannot affect perception of a fact. If the soul exists, it should be possible 
to ratiocinate and arrive at a clear conviction. 
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The soul is not a material limb or organ of the body. It is not located in any particular 
part of the body. It permeates body and mind. Unless the mind is clear, that which 
permeates it will not assume a distinct form or become known. It is one thing to see 
external objects, but it is altogether a different process to perceive an entity which 
permeates and is hidden in our own inner being and whose imperceptibility is due to our 
passions. Introspection may enable us to analyse our minds and we may ratiocinate about 
the subject. But to ‘see’ the soul, we should not only direct our eyes inwards but calm the 
mind and clear it of passion. Purity of thought and a state of detachment almost amounting 
to joy arising out of the liberation from external stimuli will remove the turbidity of the 
medium through which we have to see. 

It should be easy to see that what is in the back and beyond of the mind, so to say, 
cannot be seen unless the medium is clear and free from passion. It is not intellectual 
ignorance that blinds our vision, but desires and attachments. These prevent us from 
‘seeing’. If this truth is realized, it will be understood why a virtuous and pure heart is 
necessary to see the soul within us. It will then also be evident that all the three paths 
sometimes referred to in the classic commentaries on Vedanta as distinct paths—the way 
of enlightenment or jnana, the way of faith and worship or bhakti, and the way of good 
works or karma—are one and the same. Vedanta leaves the matter in no doubt. The mind 
and the senses must be properly brought under control in order to realize the spiritual 
substance within us which is distinct from the body. Our reason must be cleared of the 
delusions born of passions and desires. With unremitting attention, the understanding 
must be made to control the mind and the senses. 

Our desires and distractions cause a wall to be raised between our understanding and 
the indwelling Spirit. The aatman becomes altogether inaccessible to reason. The in-
dwelling spirit is hidden from our perception by our pleasures and pains. The spirit itself 
suffers no taint though lying unseen in the midst of a heap of impurities. If the mind is 
concentrated, the senses are controlled and the heart is drawn away from external objects, 
the turbidity is cleared and then we begin to see the soul as something real and distinct 
from the body within which it is lodged. If we maintain the purity of the inner being, we 
shall see, besides, the Divine Spirit that dwells within that soul. When we begin to realize 
that within all it is the Supreme Soul that lives and acts, then the pleasures and pains that 
we feel come under control and gradually lose their intensity and ultimately vanish. 

Man’s enemy is desire born of the element of energy in the scheme of nature. 
Insatiably ravenous and most wicked, it is the cause of all sin. This enemy of man attacks 
judgment and puts it out of action. As fire is surrounded by smoke, as a mirror is covered 
over by dust, as the embryo is enclosed in the womb, so is judgment, with which man is 
endowed, enveloped by desire. It seizes the senses and the will and finally judgment. It 
deceives taking many forms and disables the soul from attaining jnana. Check the senses, 
therefore, at the very outset, 0 princes, and vanquish this evil thing that is the enemy of all 
knowledge and enlightenment. The rebellious senses are governed ultimately by will and 
though can be guided by discrimination; this great enemy overcomes discrimination by its 
evil strength, and puts it out of action. 
Conclusion: 

The call of ultimate reality heard in the recesses of noble hearts is by itself something 
which has led earnest seekers into the transcendental. Those who have drunk deep of the 
awe and beauty of the universe and to whom the lofty achievements of science have 
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revealed extended horizons and as yet undiscovered realms of enchantment cannot find 
satisfaction in shallow faiths and crude anthropomorphism. The mysticism involved in 
Vedanta relates the good life to truth and science. The conflict between religion and 
science is replaced and healed by harmony and integrated thought. 

Reverting to what we commenced with, religions that contradict the conclusions of 
science cannot but degenerate into formalism and hypocrisy. And if human happiness de-
pends on doing away with indifference and laissez-faire, and economic reorganization is to 
be based on the stable foundation of widespread moral faith and culture and if the 
compulsion of the State is to be supported, if not wholly replaced, by the willing co-
operation of men and women, Vedanta has a contribution to make to enduring civilization. 
No polity based entirely on exploitation or force, even though administered by able and 
well-intentioned men, can last or be elevating even during the period it lasts. Vedanta 
offers a religious faith that can have no quarrel with the scientists who work in the 
laboratory or with the geologists who do research in the history of the physical world, and 
yet it offers a firm spiritual foundation for the just polity of a new world. 
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CARCINOGEN A RADIONUCLIDE OR RADIATION  
THAT PROMOTES CARCINOGENESIS 

 

* DR.BALIBANI NARAYANA RAO 
Introduction : 

A  carcinogen  is any substance,  radionuclide, or  radiation that promotes  
carcinogenesis, the formation of cancer. This may be due to the ability to damage 
the genome or to the disruption of cellular metabolic processes. Several radioactive 
substances are considered carcinogens, but their carcinogenic activity is attributed to the 
radiation, for example gamma rays and alpha particles, which they emit. Common 
examples of non-radioactive carcinogens are inhaled asbestos, certain dioxins, 
and tobacco smoke. Although the public generally associates carcinogenicity with synthetic 
chemicals, it is equally likely to arise in both natural and synthetic substances. Carcinogens 
are not necessarily immediately toxic; thus, their effect can be insidious. Cancer is any 
disease in which normal cells are damaged and do not undergo programmed cell death as 
fast as they divide via mitosis. Carcinogens may increase the risk of cancer by altering 
cellular metabolism or damaging DNA directly in cells, which interferes 
with biological processes, and induces the uncontrolled, malignant division, ultimately 
leading to the formation of tumors. Usually, severe DNA damage leads to programmed cell 
death, but if the programmed cell death pathway is damaged, then the cell cannot prevent 
itself from becoming a cancer cell. There are many natural carcinogens. Aflatoxin B1, which 
is produced by the fungus Aspergillus flavus growing on stored grains, nuts and peanut 
butter, is an example of a potent, naturally occurring microbial carcinogen. Certain viruses 
such as hepatitis B and human papilloma virus have been found to cause cancer in humans. 
The first one shown to cause cancer in animals is Rous sarcoma virus, discovered in 1910 
by Peyton Rous. Other infectiousorganisms which cause cancer in humans include 
some bacteria  (e.g. Helicobacter pylori ) and helminths  (e.g. Opisthorchis viverrini   
and Clonorchis sinensis . 

Dioxins and dioxin-like compounds, benzene, kepone, EDB, and asbestos have all been 
classified as carcinogenic. As far back as the 1930s, Industrial smoke and tobacco smoke 
were identified as sources of dozens of carcinogens, including benzo[a]pyrene, tobacco-
specific nitrosamines such as nitrosonornicotine, and reactive aldehydes such 
as formaldehyde, which is also a hazard in embalming and making plastics. Vinyl chloride, 
from which PVC is manufactured, is a carcinogen and thus a hazard in PVC production. Co-
carcinogens are chemicals that do not necessarily cause cancer on their own, but promote 
the activity of other carcinogens in causing cancer. After the carcinogen enters the body, 
the body makes an attempt to eliminate it through a process called biotransformation. The 
purpose of these reactions is to make the carcinogen more water-soluble so that it can be 
removed from the body. However, in some cases, these reactions can also convert a less 
toxic carcinogen into a more toxic carcinogen. DNA is nucleophilic; therefore, soluble 
carbon electrophiles are carcinogenic, because DNA attacks them. For example, 
some alkenes are toxicated by human enzymes to produce an electrophilic epoxide. DNA 
attacks the epoxide, and is bound permanently to it. This is the mechanism behind the 
carcinogenicity of benzo[a]pyrene in tobacco smoke, other aromatics, aflatoxin and 
mustard gas. 
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CERCLA identifies all radionuclides as carcinogens, although the nature of the 
emitted radiation (alpha, beta, gamma, or neutron and the radioactive strength), its 
consequent capacity to cause ionization in tissues, and the magnitude of radiation 
exposure, determine the potential hazard. Carcinogenicity of radiation depends on the type 
of radiation, type of exposure, and penetration. For example, alpha radiation has low 
penetration and is not a hazard outside the body, but emitters are carcinogenic when 
inhaled or ingested. For example, Thorotrast, a (incidentally radioactive) 
 suspension previously used as a contrast medium in x-ray diagnostics, is a potent human 
carcinogen known because of its retention within various organs and persistent emission 
of alpha particles. Low-level ionizing radiation may induce irreparable DNA damage 
(leading to replicational and transcriptional errors needed for neoplasia or may trigger 
viral interactions) leading to pre-mature aging and cancer. Not all types of electromagnetic 
radiation are carcinogenic. Low-energy waves on the electromagnetic 
spectrum including radio waves, microwaves, infrared radiation and visible light are 
thought not to be, because they have insufficient energy to break chemical bonds. Evidence 
for carcinogenic effects of non-ionizing radiation is generally inconclusive, though there 
are some documented cases of radar technicians with prolonged high exposure 
experiencing significantly higher cancer incidence. Higher-energy radiation, 
including ultraviolet radiation (present in sunlight), x-rays, and gamma radiation, 
generally is carcinogenic, if received in sufficient doses. For most people, ultraviolet 
radiations from sunlight is the most common cause of skin cancer. In Australia, where 
people with pale skin are often exposed to strong sunlight, melanoma is the most common 
cancer diagnosed in people aged 15–44 years. Substances or foods irradiated with 
electrons or electromagnetic radiation (such as microwave, X-ray or gamma) are not 
carcinogenic. In contrast, non-electromagnetic neutron radiation produced inside nuclear 
reactors can produce secondary radiation through nuclear transmutation. 
In prepared food 

Chemicals used in processed and cured meat such as some brands of bacon, sausages 
and ham may or may not produce carcinogens. For example, nitrites used as food 
preservatives in cured meat such as bacon have also been noted as being carcinogenic with 
demographic links, but not causation, to colon cancer. Cooking food at high temperatures, 
for example grilling or barbecuing meats, can, or can not, also lead to the formation of 
minute quantities of many potent carcinogens that are comparable to those found in 
cigarette smoke (i.e., benzo[a]pyrene). Charring of food looks like coking and 
tobacco pyrolysis, and produces carcinogens. There are several carcinogenic pyrolysis 
products, such as polynuclear aromatic hydrocarbons, which are converted by 
human enzymes into epoxides, which attach permanently to DNA. Pre-cooking meats in 
a microwave oven for 2–3 minutes before grilling shortens the time on the hot pan, and 
removes heterocyclic amine (HCA) precursors, which can help minimize the formation of 
these carcinogens. Reports from the Food Standards Agency have found that the known 
animal carcinogen acrylamide is generated in fried or overheated carbohydrate foods 
(such as french fries and potato chips). Studies are underway at the FDA and  
European regulatory agencies to assess its potential risk to humans. 
In cigarettes 

There is a strong association of smoking with lung cancer; the lifetime risk of 
developing lung cancer increases significantly in smokers. A large number of known 
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carcinogens are found in cigarette smoke. Potent carcinogens found in cigarette smoke 
include polycyclic aromatic hydrocarbons (PAH, such as benzo[a]pyrene), Benzene, 
and Nitrosamine.  
Mechanisms of carcinogenicity 

Carcinogens can be classified as genotoxic or nongenotoxic. Genotoxins cause 
irreversible genetic damage or mutations by binding to DNA. Genotoxins include chemical 
agents like N-nitroso-N-methylurea (NMU) or non-chemical agents such as ultraviolet 
light and ionizing radiation. Certain viruses can also act as carcinogens by interacting with 
DNA. Nongenotoxins do not directly affect DNA but act in other ways to promote growth. 
These include hormones and some organic compounds.  
Classification 

Approximate equivalences 
between classification schemes 

IARC GHS NTP ACGIH EU 

Group 1 Cat. 1A Known A1 Cat. 1 

Group 2A 

Cat. 1B 
Reasonably 
suspected 

A2 Cat. 2 

Group 2B 

Cat. 2 

  

A3 Cat. 3 

Group 3 

  
A4 

  
Group 4 A5 

International Agency for Research on Cancer 
The International Agency for Research on Cancer (IARC) is an intergovernmental 

agency established in 1965, which forms part of the World Health Organization of 
the United Nations. It is based in Lyon, France. Since 1971 it has published a series 
of Monographs on the Evaluation of Carcinogenic Risks to Humans that have been highly 
influential in the classification of possible carcinogens. 
• Group 1: the agent (mixture) is definitely carcinogenic to humans. The exposure 

circumstance entails exposures that are carcinogenic to humans. 
• Group 2A: the agent (mixture) is probably carcinogenic to humans. The exposure 

circumstance entails exposures that are probably carcinogenic to humans. 
• Group 2B: the agent (mixture) is possibly carcinogenic to humans. The exposure 

circumstance entails exposures that are possibly carcinogenic to humans. 
• Group 3: the agent (mixture or exposure circumstance) is not classifiable as to its 

carcinogenicity to humans. 
• Group 4: the agent (mixture) is probably not carcinogenic to humans. 
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Globally Harmonized System 
The Globally Harmonized System of Classification and Labelling of Chemicals (GHS) is 

a United Nations initiative to attempt to harmonize the different systems of assessing 
chemical risk which currently exist (as of March 2009) around the world. It classifies 
carcinogens into two categories, of which the first may be divided again into subcategories 
if so desired by the competent regulatory authority: 
• Category 1: known or presumed to have carcinogenic potential for humans 

• Category 1A: the assessment is based primarily on human evidence 
• Category 1B: the assessment is based primarily on animal evidence 

• Category 2: suspected human carcinogens 
U.S. National Toxicology Program 

The National Toxicology Program of the U.S. Department of Health and Human 
Services is mandated to produce a biennial Report on Carcinogens. As of June 2011, the 
latest edition was the 12th report (2011). It classifies carcinogens into two groups: 
• Known to be a human carcinogen 
• Reasonably anticipated being a human carcinogen 
American Conference of Governmental Industrial Hygienists 

The American Conference of Governmental Industrial Hygienists (ACGIH) is a private 
organization best known for its publication of threshold limit values (TLVs) for 
occupational exposure and monographs on workplace chemical hazards. It assesses 
carcinogenicity as part of a wider assessment of the occupational hazards of chemicals. 
• Group A1: Confirmed human carcinogen 
• Group A2: Suspected human carcinogen 
• Group A3: Confirmed animal carcinogen with unknown relevance to humans 
• Group A4: Not classifiable as a human carcinogen 
• Group A5: Not suspected as a human carcinogen 
European Union 

The European Union classification of carcinogens is contained in the Dangerous 
Substances Directive and the Dangerous Preparations Directive. It consists of three 
categories: 
• Category 1: Substances known to be carcinogenic to humans. 
• Category 2: Substances which should be regarded as if they are carcinogenic to 

humans. 
• Category 3: Substances which cause concern for humans, owing to possible 

carcinogenic effects but in respect of which the available information is not adequate 
for making a satisfactory assessment. 
This assessment scheme is being phased out in favor of the GHS scheme (see above), 

to which it is very close in category definitions. 
Safe Work Australia 

Under a previous name, the NOHSC, in 1999 Safe Work Australia published the 
Approved Criteria for Classifying Hazardous Substances [NOHSC:1008(1999)]. Section 
4.76 of this document outlines the criteria for classifying carcinogens as approved by the 
Australian government. This classification consists of three categories: 
• Category 1: Substances known to be carcinogenic to humans. 
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• Category 2: Substances that should be regarded as if they were carcinogenic to 
humans. 

• Category 3: Substances that have possible carcinogenic effects in humans but about 
which there is insufficient information to make an assessment. 

Procarcinogen 
A procarcinogen is a precursor to a carcinogen. One example is nitrites when taken 

in by the diet. They are not carcinogenic themselves, but turn into nitrosamines in the 
body, which can be carcinogenic.  
Common carcinogens 

Occupational carcinogensOccupational carcinogens are agents that pose a risk of 
cancer in several specific work-locations: 

Carcinogen 
Associated cancer sites 
or types 

Occupational uses or sources 

Arsenic and its 
compounds 

• Lung 

• Skin 

• Hemangiosarcoma 

• Smelting byproduct 

• Component of: 

• Alloys 

• Electrical 
and semiconductor de
vices 

• Medications 
(e.g. melarsoprol) 

• Herbicides 

• Fungicides 

• Animal dips 

• Drinking water from 
contaminated 
aquifers. 

Asbestos 

• Lungs 

• Asbestosis 

• Gastrointestinal tract 

• Pleural Mesothelioma 

• Peritoneal 
Mesothelioma 

Not in widespread use, but 
found in: 

• Constructions 

• Roofing papers 

• Floor tiles 

• Fire-resistant textiles 

• Friction linings (brake 
pads) (only outside 
Europe) 

• Replacement friction 
linings for 
automobiles still may 
contain asbestos 

Benzene 

• Leukemia 

• Hodgkin's lymphoma 

• Light fuel oil 

• Former use 
as solvent and fumigant 

• Printing 

• Lithography 
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• Paint 

• Rubber 

• Dry cleaning 

• Adhesives 

• Coatings 

• Detergents 

Beryllium and its 
compounds 

• Lung 

• Missile fuel 

• Lightweight alloys 

• Aerospace 
applications 

• Nuclear reactors 

Cadmium and its 
compounds 

• Prostate 

• Yellow pigments 

• Phosphors 

• Solders 

• Batteries 

• Metal paintings and 
coatings 

Hexavalent chromium(VI) 
compounds 

• Lung 

• Paints 

• Pigments 

• Preservatives 

IC engine exhaust gas  

• Lung 

• Bladder 
• Exhaust gas from engines 

Ethylene oxide  • Leukemia 

• Ripening agent for fruits 
and nuts 

• Rocket propellant 

• Fumigant for foodstuffs 
and textiles 

• Sterilant for hospital 
equipment 

Nickel 

• Nose 

• Lung 

• Nickel plating 

• Ferrous alloys 

• Ceramics 

• Batteries 

• Stainless-steel welding 
byproduct 

Radon and its decay 
products 

• Lung 

• Uranium decay 

• Quarries and mines 

• Cellars and poorly 
ventilated places 

https://en.wikipedia.org/wiki/Detergent
https://en.wikipedia.org/wiki/Beryllium
https://en.wikipedia.org/wiki/Cadmium
https://en.wikipedia.org/wiki/Prostate_cancer
https://en.wikipedia.org/wiki/Phosphor
https://en.wikipedia.org/wiki/Solder
https://en.wikipedia.org/wiki/Chromium
https://en.wikipedia.org/wiki/Diesel_exhaust
https://en.wikipedia.org/wiki/Bladder_cancer
https://en.wikipedia.org/wiki/Exhaust_gas
https://en.wikipedia.org/wiki/Internal_combustion_engine
https://en.wikipedia.org/wiki/Ethylene_oxide
https://en.wikipedia.org/wiki/Ripening_agent
https://en.wikipedia.org/wiki/Sterilant
https://en.wikipedia.org/wiki/Nickel
https://en.wikipedia.org/wiki/Nose
https://en.wikipedia.org/wiki/Radon


                       

INTERNATIONAL JOURNAL OF EDUCATIONAL ASPECTS, MANAGEMENT STUDIES AND APPLIED SCIENCES                 

VOLUME - 1     ISSUE - 1 / 2     FRB - APRIL ’2012  
“IJEAMSAS”   ISSN : 2320-0383                  

 

IJPE Page 152 

  

Vinyl chloride  

• Hemangiosarcoma 

• Liver 

• Refrigerant 

• Production of polyvinyl 
chloride 

• Adhesive for plastics 

• Former use in pressurized 
containers 

Shift work that involves 
circadian disruption 

• Breast  

Involuntary smoking 
(Passive smoking)  

• Lung  

 •  •  
   

OthersGasoline (contains aromatics) 
• Lead and its compounds 
• Alkylating antineoplastic agents (e.g. mechlorethamine) 
• Other alkylating agents (e.g. dimethyl sulfate) 
• Ultraviolet radiation from the sun and UV lamps 
• Alcohol (causing head and neck cancers) 
• Other ionizing radiation (X-rays, gamma rays, etc.) 
Major carcinogens implicated in the four most common cancers worldwide 

In this section, the carcinogens implicated as the main causative agents of the four 
most common cancers worldwide are briefly described. These four cancers are lung, 
breast, colon, and stomach cancers. Together they account for about 41% of worldwide 
cancer incidence and 42% of cancer deaths (for more detailed information on the 
carcinogens implicated in these and other cancers, see references). 
Lung cancer 

Lung cancer (pulmonary carcinoma) is the most common cancer in the world, both 
in terms of cases (1.6 million cases; 12.7% of total cancer cases) and deaths (1.4 million 
deaths; 18.2% of total cancer deaths). Lung cancer is largely caused by tobacco smoke. 
Risk estimates for lung cancer in the United States indicate that tobacco smoke is 
responsible for 90% of lung cancers. Other factors are implicated in lung cancer, and these 
factors can interact synergistically with smoking so that total attributable risk adds up to 
more than 100%. These factors include occupational exposure to carcinogens (about 9-
15%), radon (10%) and outdoor air pollution (1-2%). Tobacco smoke is a complex mixture 
of more than 5,300 identified chemicals. The most important carcinogens in tobacco 
smoke have been determined by a “Margin of Exposure” approach. Using this approach, 
the most important tumorigenic compounds in tobacco smoke were, in order of 
importance, acrolein, formaldehyde, acrylonitrile, 1,3-butadiene, cadmium, acetaldehyde, 
ethylene oxide, and isoprene. Most of these compounds cause DNA damage by forming 
DNA adducts or by inducing other alterations in DNA. DNA damages are subject to error-
prone DNA repair or can cause replication errors. Such errors in repair or replication can 
result in mutations in tumor suppressor genes or oncogenes leading to cancer. 
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Breast cancer 
Breast cancer is the second most common cancer [(1.4 million cases, 10.9%), but 

ranks 5th as cause of death (458,000, 6.1%)]. Increased risk of breast cancer is associated 
with persistently elevated blood levels of estrogen. Estrogen appears to contribute to 
breast carcinogenesis by three processes; (1) the metabolism of estrogen to genotoxic, 
mutagenic carcinogens, (2) the stimulation of tissue growth, and (3) the repression of 
phase II detoxification enzymes that metabolize ROS leading to increased oxidative DNA 
damage. The major estrogen in humans, estradiol, can be metabolized to quinone 
derivatives that form adducts with DNA. These derivatives can cause dupurination, the 
removal of bases from the phosphodiester backbone of DNA, followed by inaccurate repair 
or replication of the apurinic site leading to mutation and eventually cancer. This genotoxic 
mechanism may interact in synergy with estrogen receptor-mediated, persistent cell 
proliferation to ultimately cause breast cancer. Genetic background, dietary practices and 
environmental factors also likely contribute to the incidence of DNA damage and breast 
cancer risk. 
Colon cancer 

Colorectal cancer is the third most common cancer [1.2 million cases (9.4%), 
608,000 deaths (8.0%)]. Tobacco smoke may be responsible for up to 20% of colorectal 
cancers in the United States. In addition, substantial evidence implicates bile acids as an 
important factor in colon cancer. Twelve studies (summarized in Bernstein et al.) indicate 
that the bile acids deoxycholic acid (DCA) and/or lithocholic acid (LCA) induce production 
of DNA-damaging reactive oxygen species and/or reactive nitrogen species in human or 
animal colon cells. Furthermore, 14 studies showed that DCA and LCA induce DNA damage 
in colon cells. Also 27 studies reported that bile acids cause programmed cell death 
(apoptosis). Increased apoptosis can result in selective survival of cells that are resistant to 
induction of apoptosis. Colon cells with reduced ability to undergo apoptosis in response 
to DNA damage would tend to accumulate mutations, and such cells may give rise to colon 
cancer. Epidemiologic studies have found that fecal bile acid concentrations are increased 
in populations with a high incidence of colon cancer. Dietary increases in total fat or 
saturated fat result in elevated DCA and LCA in feces and elevated exposure of the colon 
epithelium to these bile acids. When the bile acid DCA was added to the standard diet of 
wild-type mice invasive colon cancer was induced in 56% of the mice after 8 to 10 
months. Overall, the available evidence indicates that DCA and LCA are centrally important 
DNA-damaging carcinogens in colon cancer. 
Stomach cancer 

Stomach cancer is the fourth most common cancer [990,000 cases (7.8%), 738,000 
deaths (9.7%)]. Helicobacter pylori infection is the main causative factor in stomach cancer. 
Chronic gastritis (inflammation) caused by H. pylori is often long-standing if not treated. 
Infection of gastric epithelial cells with H. pylori results in increased production of reactive 
oxygen species (ROS). ROS cause oxidative DNA damage including the major base 
alteration 8-hydroxydeoxyguanosine (8-OHdG). 8-OHdG resulting from ROS is increased in 
chronic gastritis. The altered DNA base can cause errors during DNA replication that have 
mutagenic and carcinogenic potential. Thus H. pylori-induced ROS appear to be the major 
carcinogens in stomach cancer because they cause oxidative DNA damage leading to 
carcinogenic mutations. Diet is thought to be a contributing factor in stomach cancer - in 
Japan where very salty pickled foods are popular, the incidence of stomach cancer is high. 
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Preserved meat such as bacon, sausages, and ham increases the risk while a diet high in 
fresh fruit and vegetables may reduce the risk. The risk also increases with age.  
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