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Legal Protection of Right to Food in India

Alok Kumar & T.N. Mishra*

Abstract: India has been Ranked 102 of 117 countries in the Global hunger index 2019,
behind its neighbours Nepal, Pakistan and Bangladesh. Seventeen countries, including
Belarus, Ukraine, Turkey ,Cuba and Kuwait, shared the top rank with Global hunger
index score of less than five, the website of the Global hunger index that track hunger
and malnutrition said. The report prepared jointly by Irish and agency concern worldwide
and German organisation welt hunger hilfe turned the level of Hunger in India “serious”.
Neighbouring countries like Nepal (73), Srilanka (66), Bangladesh (88), Myanmar (69)
and Pakistan (94) also in the serious hunger category but have fared better at feeding its
citizens then India according to the report.

Keywords: GHI- Global hunger index, Undernutrition, Starvation, Undernourishment,
The world food summit 1996, Contract labour (Regulation and Abolition) Act 1970.

Introduction

While extreme hunger is always there in India, Natural disasters, such as floods and
droughts bring more hunger because so many of the people are vulnerable living at the age
of hunger all the time. Like many other developing countries India has a wide variety of
feeding programs, food subsidies and other sorts of scheme to alleviate hunger but somehow
this programs are never quite enough.

According to GHI 2019 India has been ranked 102 of 117 countries’. The GHI score
is calculated on four indicators under nourishment, child wasting the share children under the
age of five who are wasted (that is who have low weight for their weight reflecting a equate
undernutrition) child stunting children under age of their age reflecting chronic undernutrition
and child morality the morality rate of children under the age of five.!

In the comparison, however India has shown improvement in other indicators such as
the under five motality rate, prevalence of stunting among children and prevalance of
undernourishment, owing to inadequate food the report said. The international understanding
of what Constitutes food security is elaborated in the plan of action of the world food summit
(1996), which states that “food security at the individual household national, regional and
global level is achieved when all people at all times have physical and economic access to
*Assistant professor-Deptt. Of Law, DDU Gorakhpur University, Gorakhpur.
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sufficient safe and nutritious food to meet there dietary needs and food preference for an
active and healthy life”.

The council of food and agricultural organisation (FAQ) of the United Nations, where
India is also a signatory nation define the right to food as “the right of everyone to have
physical and economic access at all times to adequate food or means for its procurments”.

Over the past decade, a series of event in India have brought the question of food
security into the sharp focus. Vast famine- affected areas versus surplus production and
stock of grains, The impact of globalisation and World Trade organisation laws on agriculture
and farmers, the media’s spotlight on starvation deaths and finally the Supreme Court of
India’s strong reaction to the plight of the hungry all make a case for recognising the right to
food.

Accordingly in 1950 India adopted a very progressive Constitution aimed at insuring
all its citizens social economic and political justice equality and dignity therefore any law to
be valid in Indian territory must be within the Constitutional framework like in many countries
of the world the right to food in Indian Constitution is not recognised as a fundamental rights
therefore there is no Constitutional mandate to have a claim over it.

Regarding right to food one has to look for relevance in article 21 of the Constitution
in titled “protection of life and personal liberty”> and Article 47 “duty of the state to raise the
level of nutrition and the standard of living ...”* as well as in judicial intervention of the
supreme court and various Acts ,which have comulatively strengthened the right to food in
India. Knowing the constitutional and legislative framework in India regarding the right to
food is crucial for identifying right to food violations and supporting victim in realising their
right to food.

Position in India

The relevant articles of the Constitution all as follows:

Article 21: No person shall be deprived of his life or personal liberty except according
to procedure established by law.

Article 39(a): The state shall... direct its policy towards securing that the citizen
men and women equality have the right to an adequate means of livelihood.

Avrticle 47: The state shall regard the raising of the level of nutrition and the standard
of living of its people and the improvement of public health as among its primary duties.

Fifty percent of the world’s Hunger live in India with 200 million food insecure people
in 2008 according to the FAO.*

In 2001 India’s Constitutional court recognised the right to food transforming policy
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choices into enforceable rights.> The case started with written petition submitted to the
Supreme Court in April 2001 by the people’s union for civil Liberties Rajasthan leading to
prolonged public interest litigation. Moreover a larger public right to food campaign in founded.®

In 2011 the national food security Bill 2011 popularly known as right to food bill was
proposed. In 2013 national food security Act 2013 was passed by the Indian parliament. The
Act guarantees subsidised food to 50% of the urban population and 75% of the rural population.
The proposed legislation would provide of rice wheat and coarse grain at very low prices to
priority households similar to below poverty line families. Distribution will be through the
current public distribution system, a government run ration and fair price shops’

The role of judiciary in enforcing the right to food

In India the right to food has been seen as an implication of the fundamental right to
life in Article 21 of the Indian Constitution. The Supreme Court has explicitly stated (several
times) that the right to life should be interpreted as a right to live with human dignity, which
includes the right to food and other basic necessities.

In Chameli Singh vs State of U.P.2 the supreme court held that right to life guaranteed
inany civilized society Implies the right to food, water ,disant environment, education, medical
care and shelter.

In Badhua Mukti morcha vs union of India,® the supreme court held that right to life
with human dignity must include protection of health.

In Kishan Patnaik vs State of Orissa,° petitioner wrote a letter to the supreme court
bringing to its notice the extreme poverty as the people of Kalahandi were hundred dying
due to starvation and several people were forced to sell their children the right to food in on
outcome of PIL.

In Air India statutory corporation etc. v. United labour union and others*- the supreme
court held that the enforcement of the provisions to establish canteen in every establishment
under section 16 of Contract Labour (Regulation and Abolition) Act 1970 is to supply food to
the work- -man at the subsidized rates as it is right to food a basic human right.

In Shantistar builders v. Narayan khimalal Totame!? - the supreme court held that the
basic needs of man have traditionally been accepted to be three- food, clothing and shelter.

In April 2001 of writ petition was filled in the supreme court of India by the people
union for civil liberties® to seek legal enforcement of the right to force this case popularly
known as the right to food case has since become a rallying point for trade unions, activists,
grassroots organisation and NGOs to make the right to food a justiciable right here a primary
problem was Maladministration:the court found that about half of the food subsidy was being
spent on holding excess stocks.
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Conclusion

The study about this right shows that the root cause of the world hunger is poverty
apart from other causes so it is indeed very essential that to eliminate hunger poverty should
be addressed at the first place because even if the level availability of food grain is sufficient
then also due to lack of purchasing power poor people cannot access to food. The major
problem relates to economic access to food self sufficiency has increased at the national
level but not at the household level.

In order to protect the country from hunger and malnutrition to human rights the
government has taken a major step by implementing the food security Act 2013. Thisisa
welcome initiative but there are many such questions which the government has no answer.
One big question is how to protect the nutritional security of food safety to protect human
rights. This law provides for roughly 67% of the population of the country at an affordable
rate of wheat, rice and coarse grains.

Today the right to food is Indeed justiciable and can be adjudicated by a court of law
but notwithstanding these encouraging development at the national and international levels a
great deal remains to be done to ensure the justiciability of the right to food.
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Indo-Nepal Relation: A Need for Reboot

Maj. Gen. A.K Chaturvedi*

Abstract: India and Nepal which have civilizational relationship
are having strains in their relations. Recent flash point is opening
of road to Lipulekh Pass by India. Nepal claims that the road passes
through area which belongs to her. India denies Nepal’s claim.
Nepal has precipitated the issue by issuing a fresh map of the area
which shows the disputed area of Kalapani as part of Nepal. The
current protest is a culmination of a hostility which has been
brewing up for quite some time. It is also believed that the current
hostile attitude of the Prime Minster of Nepal; Sri KP Sharma Oli
is on account of intra party problems of the Nepali Communist
Party. China; who has been trying to become an important player
in Nepal with the aim to reach Indian heartland has also been
adding fuel to fire. In the change socio-political and socio economic
environment where social media plays an important role, time has
come for India to have a fresh look at her Nepal Policy.

Key Words: Indo-Nepal- china relations, Lipulekh pass and
kalapani

Introduction

India’s relations with Nepal have hit the Nadir in recent times. Although for some
time they were drifting but the Border dispute on account of virtual Inauguration of an 80
Km road to Lipulekh pass on the Indo Tibet border on 08 may by the Defence minister of
India; was the latest flash point in the Indo Nepal relations. The latest issue is actually
based on a dispute over an historical accuracy or of otherwise of a geographical territory.
It has been brewing between the two neighbouring countries for the past several decades
now. The bone of contention is the Kalapani-Limpiadhura-Lipulekh “Trijunction’ between
Nepal-India and Tibet ( now part of Chinese Tibet Autonomous Region). Located on the
banks of the river Kali (Mahakali) at an altitude of 3600m, the Kalapani territory lies at the
eastern border of Uttarakhand in India and Nepal’s Sudurpashchim Pradesh in the West.

*PVSM, AVSM (Retired from Indian Army)
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India claims the area is part of Uttarakhand’s Pithoragarh district, while Nepal believes it
to be part of its Dharchula district.

Map-1: Latest Political map of Nepal

Nepal Protested that the road was in the area which is part of Nepal. It needs to
be noted that the new road alignment is along the Kali River which is the boundary between
Indiaand Nepal. The end point of the road is at Lipulekh Pass with China which is near the
tri-junction of India, China and Nepal. The construction is expected to end by March
2021. The Road from Ghatiabgarh to Lipulekh is 80 km long new road (greenfield) under
construction by Border Road Organisation (BRO) with a deadline of December 2022.
Nepal’s foreign ministry summoned the Indian envoy last week to protest against the
construction of the road. New Delhi has rejected Kathmandu’s protest, saying the Lipulekh
region is “completely within the territory of India” and that both sides could resolve such
boundary issues through diplomatic dialogue. The Nepal Government on 20 May unveiled
a new political map of the country that depicts Lipulekh, Kalapani and Limpiadhura as
part of Nepalese territory. Nepal’s lower house passed the constitutional amendment seeking
to replace the old map with the new map on 13 Jun 2020 and Upper House passed the bill
on 17 Jun 2020. The Law Minister of Nepal informed the house that they had enough facts
and evidence to support their claim and will resolve the issue with India through diplomatic
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negotiations. President of Nepal gave her accent on the same day after the passing of the
constitutional amendment by the Upper House. India, which controls the region - aslice of
land including Limpiadhura, Lipulekh and Kalapani areas in the northwest - has rejected
the map, saying it is not based on historical facts or evidence. India is prepared to discuss
it but does not have the same urgency?. It also needs to be noted that India’s new road, up
to the Lipulekh pass, is not an unprecedented change in the status quo. India has controlled
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Map-2: Alignment of Dharchula- Lipulekh

Ref: https://www.newindianexpress.com/nation/2020/may/08/shorter-comfortable-and-
less-costlier-route-to-kailash-mansarovar-inaugurated-2140737.html
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Map-3: Area Showing Disputed Area

Ref: https:/Mmww.sirfnews.com/nepal-parliament-approves-new-map-that-includes-indian-
territory/
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this territory and built other infrastructure here before, besides conducting its administration
and deploying military forces up to the border pass with China.2 The area of Kalapani is of
strategic importance to India because it provides shortest route to Tibet from Delhi besides
itwould be an important and convenient route for Man Sarovar and Mount Kailash. Itis of
significance that China appears of have accepted the sovereignty Of India on this route as
in 2015 she had agreed to do trade with India through Lipulekh pass.

This indeed is a nadir in the relationship between India and Nepal. More so with
China gaining upper hand in Nepal makes the situation quite worrisome for India, because
presence of China in a hostile Nepal will directly threaten heart land of India. An obvious
question is whether such a low in the relationship is desirable in the national interest of
India.

Border Dispute between India and Nepal

Disputed
Argas

N EP A L

Map-4: Disputed Area

Ref: currentaffairgktotoday.in
The problem has its origin in the interpretation of the Treaty of Seagull of 1816;
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between the East India Company and Nepal post Anglo- Nepali War (1814-1815), which
stipulated that the Kali (India call it Mahakali) river would mark the western border of
Nepal with India. Kalapani is located on its East bank. The pilgrim-cum-trade route here
from Indiato Tibet runs for the most part on the West bank of the Kali, but, at Kalapani it
crosses briefly to the East bank. India asserts that old British surveys and maps show this
section as part of India. But Nepal points to other maps and documents to support her
claim. Nepal has laid claim to all areas east of the Lipu Gad the rivulet that joins the river
Kali on its border, a Tri-junction with India and China . Total area which Nepal claims is
355 km?of the Dharchula District of Nepal.! The tributaries of the Kali River comprise a
number of streams, including the Lipu Gad, which merge into the main river at the Kalapani
temple near the tri-junction. The Nepalese contention is that the Lipu Gad is, in fact, the
Kali river up to its source to the east of the Lipu Lekh Pass. Nepal based on several other
maps published in 1827, 1835, 1846, 1850, 1856 had also confirmed that the river
originating from Limpiadhura s Kali. Theirargument is based on their interpretation of the
river science perspective postulated by John Playfair (1802), R E Horton (1945) and AN
Strahler (1964). Nepal argues that the main river at any confluence is distinguished from its
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Map-5: Nepal’s Interpretation of Origin of Kali river

Ref: Dr Jagat K Bhusal, “India’s Cartographic Manipulation Of Nepali Territory A Case
Of Limpiadhura To Lipulekh”, published in The Rising Nepal dated 20 Dec 2019.

length, its water volume, its watershed area and number of tributaries to it. The average
water flows, the river length and the watershed area of Kali (Kuthi Yanti) are about three
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times larger, 2.5 times longer, and three times greater than Lipu (or Kalapani) stream
respectively at the Gunji confluence.?

Notwithstanding the current protest, it needs to be noted that the Road to Lipulekh
has not been built overnight. In fact the road was under construction since 2008 and as
such it is unbelievable that the Nepal government was not aware of its progress. In this
connection it is relevant to note that the Nepal Government raised the issue during last
November , when India issued its new political map based on new reorganisation of its
own states’ boundaries in post Article 370 abrogation scenario. Thus May 08 announcement
by India about the new road provided an opportunity to Nepali PM, Sri KP Sharma Oli to
strengthen his position within his party as well as to divert attention of the nation from the
problems staring in the face. He was swiftly able to mobilise public opinion, play up
nationalist sentiments against India, get his internal party rivals on board, and divert attention
from his failed ordinances and challenges to contain the COVID-19 pandemic. Land in
any case is an emotive issue but since the blockade of 2015, anti-Indian sentiments have
been gaining ground in Nepal and as such average Nepali felt quite aggrieved. The argument
of ROTI-BETI relations and religious and traditional cultural relations no longer impress
the new generation of Nepal. In fact when they see pictures of Shanghai and Beijing and
compare them to adjoining areas of Bihar and East UP; whom they find as impoverished
as they themselves are; they do not relate to Indiato their dreams. Such public sentiments;
PM Oli finds easy to exploit to strengthen his position within the party and within the
country. Some of the recent actions of the Nepal Government display the tilt of the present
government which is Anti Indian and leans towards china. Two examples would suffice.
Firstis; Nepal choosing not to attend the BIMSTEC Conference hosted by India, terming
itas an anti-China military alliance driven by India in Jan 2020 and second is that the
Nepali Communist Party has created obstacles to the implementation of a United States-
sponsored MCC grant that would upgrade Nepal’s electricity transmission system and
connect it to the Indian power grid.* Nepal is also trying to chart a more independent
Foreign policy course. They are now trying to project themselves not as a ‘land locked
country” but a ‘land connected country’. The public sentiments and attitude of the current
Nepal Government brings out that more than Chinese interference it is on account of
exploitation of the public sentiments of Anti India stance by the current govt where China
is only fishing in the troubled waters.

The dispute over the location of the river, and consequently that of the territoriality
of Kalapani, was first raised by the Nepalese government only in 1998, after the ratification
of the Mahakali treaty with India by Nepal ’s Parliament. It may be noted that even when
Indian military units occupied the Kalapani area during the Sino-Indian war of 1962, Nepal
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did not raise any objection. Nepal ignored the Kalapani issue from 1961 to 1997, but for
domestic political reasons it became a convenient India-Nepal controversy in 1998. It is
interesting to note that The Kalapani, is just a 35 square km area claimed by both India
and Nepal. According to Nepal, after the India-China war in 1962, Nepal allowed Indian
troops to occupy some posts in Nepal as a defensive measure. India has withdrawn from
all of them, except Kalapani. Thishas raised nationalist hackles in Nepal. Now Nepal
has demanded that the border post be removed and the area restored to it. Nepal ’s claims
first surfaced during the negotiations resulting in the Sino-Nepal Border Agreement (1961),
Sino-Nepal Border Protocol (1963) and, the subsequent 1979 Border Protocol, and it
continues to seek adjustments on the western extremity of the border, about 5.5 kms.
westwards towards the Lipulekh Pass.

India, on the other hand, claims that certain revenue records dating back to the
1830s show that Kalapani area has been part of the Pithoragarh district. In this connection
India cites that the British India conducted the first regular survey of the upper reaches of
the river Kali, in the 1870s. A vintage map of the 1879 shows that Kalapani was part of
India. The stand of Indian government has been that the 1879 map should be considered
in deciding the borders between the two countries. In this connection the shifting course of
the Kali (Mahakali) river in the area has added to the problem.? Nepal had disputed the
source of the river Kali, as claimed by India. During July-August 2000, it was agreed
between the PMs of the two countries that field-work for the demarcation of the boundary
will be completed by AD 2001-2002 and final strip maps will be prepared by 2003.

Besides Kalapani, there are two more land disputes between the two countries.
One is in the Susta river border region which is part of West Champaran District in Bihar
and Nepal claims it to be part her of Susta Rural Municipality under West Nawalparasi
District of Province No 5.

and the second little less known is at the Eastern Tri- Junction in Sikkim.
Changing Dimensions of Indo Nepal Relations

Transformation of Nepal-The Constitution of Nepal, adopted in 2015, affirms
Nepal as a secular federal parliamentary republic divided into seven provinces. Some parts
of the Terai region were gifted to Nepal by the British as a friendly gesture because of her
military help to sustain British control in India during the First War of Independence of
Indiain 1857. In 1923, the United Kingdom and Nepal formally signed an agreement of
friendship that superseded the Seagull Treaty of 1816.3

Both governments agreed during Modi’s 2014 visit to discuss the issue through
Foreign Secretary level talks. At the root of the issue is the differing interpretations of what
exactly warrants a diplomatic dialogue. While Nepal considers that certain territories which
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belongs to Nepal but is under occupation of India, the latter considers it to be an issue of
technical nature focused on delimitation, boundary pillars etc.*

There is no doubt that China rarely shies away from exploiting the disputes of
India with her neighbours. It is a matter of concern that the appeal of China’s authoritarian
system is growing amongst those new fledgling democracies like Nepal.

Although with their Act East policy India has been investing in upgrading its cross-
border infrastructure and economic assistance to Nepal for example; there are now new
rail and road links, an electronic cargo system for Nepali goods to transit via Indian ports,
inland waterway navigation plans, and a new cross-border pipeline for petroleum products.
These are just some examples of the many projects that India has undertaken/are being
undertaken. As far as financial assistance is concerned the details are as tabulated below::-

Table-1: Indian Financial Aid to Nepal

Ser No Year Amountin Crores
1. 2016-17 333.72

2. 2017-18 253.17

3. 2018-19 652

Ref: Jayant Jacob, “ Nepal Top Recipient of India Aid with 253 Crore”, published in
Hindustan Times 06 Apr 2018

While this approach is; ‘work in progress’; the traditional approach, focused on
security, military and other geostrategic factors, continues to prevail, especially in moments
of crisis and tension such as now.

Madhesi Problem and Blockade of 2015- Madhesis form 39 % of the population
of Nepal but when the then seven-party alliance of the mainstream political parties and the
CPN-Maoist jointly announced the Interim Constitution in 2007, it totally ignored the
concept of federalism. This triggered a decade long Madhes movement. It was for
demanding equal rights for Madhesis, Tharus, Muslims and Janjati groups in Nepal.
Although the interim constitution of 2008 ensured the demands of Madhesis to be considered,
the 2015 Constitution of Nepal failed to address any of those issues. One of the major
trigger was unfair formation of seven federal provinces under the new Constitution.? The
other one was the issue proportional representation or inclusion in all organs of the state
(Madhesis being higher Indian population and yet have lesser number of members in
Parliament).”® The constitution states that 45% of all jobs in state organs and public
employment are reserved. Madhesis did not accept this amendment. The third issue was
related to gender discrimination as it denies single woman to pass on citizenship to their
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children. As per the amendment, clauses in the constitution draft say that both parents
have to be Nepali to acquire citizenship. Likewise, a Nepali woman married to a foreign
may not acquire citizenship but if the father is Nepali, the child is given citizenship
regardless. Madhesi Communities, who often have marital ties with Indians across the
border, will be disproportionality affected because they are ethnically and socially connected
with the northern Indians. There was a strike based on this disaffection and it resulted into
an economic blockade, which began on 23 Sep 2015. The blockade was an unmitigated
disaster which quickly degenerated into a humanitarian crisis. The blockade choked imports
of not only petroleum, but also medicines and earthquake relief material.* Nepal accused
India for the blockade.® Although India denied the charge but it did not cut ice with suffering
Nepalis especially in view of Indian reservations about the constitutional provisions which
India felt were Anti Madhesis. The blockade turned average Nepali hostile to India. There
was a campaign on social media: hashtag#Backofflndia as well as street agitations.
Blockade affected distribution of relief material and stoppage of international flights from
Kathmandu Airport. The government of Nepal failed to ease this fuel crisis and could not
bring petroleum from China on time although it signed an agreement to buy one third of
Nepal’s petroleum requirement from the northern neighbour.® This agreement was seen as
a cornerstone for Nepal to end the full dependency on only one country for petroleum
imports. China donated 1.3 million litres of petrol to Nepal after the fuel crisis through the
Kerung border point.” India repeatedly kept suggesting to Nepal to solve the issue with
the Madhesi people because they are the ones who were blocking the border points and
disrupting supplies. Some Nepali scholars started asking the government to Internationalize
the issue as India had moved back from the Nepal India friendship treaty and violated the
various International trade, transit and commerce laws. India officially informed that 4,310
trucks were sent to the border, where they had been stranded. He argued that from there
onwards, it was Nepal’s responsibility to ensure that the trucks entered Nepal safely.?
Madhesi parties also criticized the Nepali media reports blaming the blockade
on India. It was said that the blockade had been done by the Madhesi people and that
India had nothing to do with it.° Finally the blockade ended on 04 Feb 2016 when Madhesis
backed down. There is no doubt that the blockade damaged the Indo Nepal Relations
substantially and it will take a long time to repair it.
Nepal’s Neutrality- The 1950 military occupation of Tibet by the PLA raised significant
concerns of security and territorial integrity in Nepal, drawing Nepal into a close relationship
with extensive economic and military ties with Republic of India.’® The 1950 Indo- Nepal
Treaty of Treaty of Peace and Friendship that had established a close Indo-Nepalese
relationship on commerce, and foreign relations, is being increasingly resented in Nepal,
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which began seeing it as an encroachment of its sovereignty. During the War of 1962,
though Nepal maintained neutrality, however allowed Indian troops to establish 18 border
observation posts (BOPs) along the Sino-Nepal border. After the war, Indian army
acquiesced to Nepal governments request and pulled out from all but one border observation
post. India still maintains military presence in Nepal’s Kalapani area. Subsequent Nepal
since 1990 has been urging India to remove Indian troops from Kalapani area, which has
however not been agreed by India.
Growing Chinese Influence in Nepal

Nepal established diplomatic relations with the People’s Republic of Chinaon 1
August 1955, and signed the Treaty of Peace and Friendship in 1960; relations since have
been based on the Five Principles of Peaceful Coexistence (PANCHSHEEL) . Nepal
maintains neutrality in conflicts between Chinaand India. It remains firmly committed to
the *One China’ Policy, and is known to curb anti-China activities from the Tibetan refugees in
Nepal .t Citizens of both countries can cross the border and travel as far as 30 km without
avisa.’2 Chinais presently viewed favourably in Nepal owing to an absence of any border
disputes (things appear to have changed since then), coupled with its assistance in
infrastructure development and aid during emergencies; favourability has increased since
China helped Nepal during the 2015 economic blockade alleged to have been imposed
by India.®® Subsequently, China granted Nepal access to its ports for third-country trade,
and Nepal joined China’s Belt and Road Initiative (BRI).14

As mentioned earlier, the bilateral relation between Nepal and China has been
friendly and is defined by the Sino- Nepalese Treaty of Peace and Friendship of 1960.
From 1975 onward, Nepal has maintained a policy of balancing India and China. In recent
years, China has been making an effort to gain entry into SAARC, and, Nepal has been
supporting them. In recent times Since 1975, China is the largest source of FDI to Nepal ®
India on the other hand remains one of the major source of remittance to Nepal.*® It is
estimated that there are around 1 million Nepalese migrant workers in India while the
number of Nepalis in China is minuscule (3,500 in Mainland and 15,950 in Hong Kong)*’
as of 2017.
Chinese Interference in Nepal’s politics- Since April there is a rift growing within the
Nepal Communist Party; due to creeping differences between various factions who are
threatening to unseat PM Oli. It came to Chinese Ambassador to mediate between the
factions. Although fight stopped for a while but it is again becoming intense when PM Oli
blamed India for the internecine fight. Now Other factions’ leaders are demanding PM
Oli’s Resignation. The interference by Chinese Ambassador has not gone unnoticed. Local
Media is alleging that China is trying to micro manage the political affairs which isared
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line.’® Thus china is penetrating besides society in Nepali politics also. For the last two
years at least, there have been regular interactions between the NCP and CPC on these
issues. In recent months, unlike in the past, ideology often figures prominently in the bilateral
relationship. In fact, “Xi thought” has become de facto official doctrine for the NCP and Xi
somehow is in the process of making himself de facto leader of the NCP.*° China however
gives the impression that she is open to working with any political dispensation in Kathmandu
aslong as it is prepared to take strong action against political activities of the Tibetan
refugees. It may be a matter of further alarm to India that China has also begun taking an
active interest in Terai politics.?? As China’s political influence grows in Nepal, Beijing
may have, encouraged Prime Minister Oli to take a bolder stance against India during the
current crisis. By playing the China balancing card as a last resort, Nepali leaders have
often hoped to get Delhi to pay attention to festering problems that Indian diplomacy
neglects or forgets about. It is risky because it assumes China is always willing to extend
indefinite support to Nepal at the cost of its relations with India.
Attempts to Counter India’s Cultural Dominance -India’s soft power influence in
Nepal has always remained a challenge to pro-China forces in Kathmandu and Beijing.
Bollywood’s connect with the millennials in Nepal is extraordinary. More often than not, it
engulfs itself in discomfort exhibited by the Nepali nationalists. Recent order of restricting
screening Indian movies to only six months in a year is case in point. There isa growing
demand in the Madhes region to become independent from Nepal. These kinds of sentiment
make decision makers in Nepal quite apprehensive about India. In this connection Indian
support for amending the constitution gave grind to these fears. To counter these fears
Nepal has accepted a Chinese offer of paying the salaries of teachers if Nepal introduces
Mandarin in schools.?
Impact of Tension between India and Nepal

The largely unguarded border with Nepal has been taken by the Chinese and
Pakistani intelligence to their advantage to smuggle arms, goods and carry out attacks in
India and return to Nepal to seek shelter. Nepal has been used as a transit point for
carrying out such attacks on Indian soil. The thick jungles in Nepal empowers the scope
for cross border terrorism. The ISI of Pakistan has increased its assets in Kathmandu over
the years. Nepal has become a comfortable launch pad for the sleeper cells that aim to
target India. Nepal has also been a victim of this scourge.
Chinese Investment in Infrastructure Development- The Chinese are investing in
‘hard infrastructure’ that can help them boost connectivity to Nepal. This includes railway
lines (it has not even started), highways, bridges, airports, hydroelectric projects. In the
fiscal year 2019-2020, over 90% of foreign direct investment (FDI) in Nepal is from
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China. Beijing pledged nearly $500 million in financial aid to Nepal in October last year
when Chinese President Xi Jinping visited the Himalayan country.?? However keeping in
view the examples of other countries, Nepal needs to realise that it would be a debt trap
and may lead to Nepal becoming an economic colony of China in future. Also such
connectivity will destroy Small Scale Industries not only in Nepal but even in border areas
of India due to open border. Oblivious to future shocks Nepal is increasingly becoming
enamoured with China’s economic diplomacy. In this connection the case in point are
hydroelectric projects which are increasingly getting transferred to China with likely disastrous
consequences for India- Nepal power sharing arrangements. It may be noted that China
has an insatiable need for power and therefore while China might get benefited Nepal
definitely will be a loser. In this connection the recent attempts post 2015 blockade,
Nepal has diversified its supply of petroleum products from China by signing an agreement
with Petro China®, it ended the monopoly of I0C to supply petroleum products to Nepal 24
Economic viability of the proposal notwithstanding, China has also permitted the use of
four of its sea ports and three of its land ports to Nepal for its trade.? However it will not
be easy to replace totally by China based on many factors but mainly on account of economy.

Chinaas a Quid pro quo has asked Nepal to increase monitoring on its border
and apprehend those Tibetan who run away from Chines oppression in Tibet. Nepal has
already signed several security agreements with China in this regard and has committed to
‘One China’ principle. Further Nepal has committed that it will not allow Anti- china activities
on its soil and operationalized border security cooperation over the course of several
years. With 20,000 Tibetans living in Nepal is likely to become a source of problem in
Future.?®

New Delhi is become aware of the growing influence of Chinain Nepal. As part of
India’s “neighbour-hood-first” policy, New Delhi is stepping up its political, economic and
even military engagement with its neighbours. However, India is lagging behind China. The
only area where India continues to have an upper hand over China is its presence in
Nepal’s culture, language and social life. In this connection besides Mandarin teachers
Chinais also establishing Study Centres to enhance its cultural connect.
Nepal Likely to become a Victim of Chinese Expansionism

Claims by China on Nepalese territory were first made in 1930 when Mao
Zedong declared in the original version of the Chinese Revolution and the Communist
Party, that “the correct boundaries of China would include Burma, Bhutan and Nepal”.?’He
also postulated in his “Five fingers of Tibet’ policy that Ladakh, Nepal, Sikkim, Bhutan and
NEFA (Arunachal Pradesh) are the five fingers attached to that palm (Tibet).?

In November 2019, encroachment by China of 36 hectares of Nepal’s territory
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was reported and that there was a further risk of losing several hundred hectares of land..
It has also been reported that road construction work in Tibet Autonomous Region has
caused change in the course of common rivers like Arun and expand China’s boundary
into northern territories of Nepal .

In May 2020, Chinese media, called Mount Everest as Mount Qomolangma
claimed it as part of Chinese territory. There is an outrage on this issue in Nepal. 22!
Way Ahead

One of the things which irks Nepal is that India tries to micro manage Nepal’s
politics. It will be better for Indian policy framers to realise the changing paradigm of
Nepal and they need to work on the principle of India Frist but remain sensitive to Nepal’s
aspirations. India needs to assure and keep reassuring that she respects Nepal’s sovereignty.

The Nepalese have started getting aware of Chinese intentions as cases of Chinese
nationals indulging in human trafficking and Cyber-Crimes have started coming to light.
Also there are border disputes coming up with China too. A change in New Delhi’s attitude
is required in order to pursue our diplomacy in Nepal. Projects need clearances, funding at
a pace that can be matched up to the Chinese.

India and Nepal need to work hard to keep their relationship stable, even if not
special. For example, India can no longer afford to remain fixated on its traditional approach
towards Nepal and expecting Nepal to give India the right of ‘First Refusal’. India needs
to become aware that Nepal has been embracing a policy of strategic diversification to
safe guard its national interests. The rising presence of Chinaacross the Himalayas, especially
after Nepal having decided to join BRI has called for a paradigm shift in India’s Nepal
policy. In this connection the report prepared by an Eminent Persons Group from both the
countries to assess the state of bilateral relations mandated in 2015 by Indian and Nepali
PM is gathering dust since its submission in 2018. Such indifference on the part of India is
being taken negatively by Nepal.

Even after political trust is restored and diplomatic dialogue begins, whether ina
few days, months or years, both sides will have to compromise. The border dispute has
now turned into a permanent political irritant between both countries. To thwart Chinese
attempts to fish in the troubled water it is important that India settles the issue with Nepal.
In this connection the historical, technical and cartographic claims from both sides will
probably lead to a dead-end, with never-ending, clashing interpretations about river
alignments and other contentious criteria. The only possible solution is to go for co
management and if possible shared sovereignty. Such a possibility may appeal to Nepal as
it would offer them easy access to Mount Kailash and Man Sarovar. If India in past could

offer to Pakistan Joint management of Siachen it would not be such a difficult proposition.
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A Brief Introduction of Surface
Enhanced Raman Spectroscopy (SERS)

Manish Kumar Tripathi & Suresh Kumar Pandey*

Abstract: Surface Enhanced Raman Spectroscopy (SERS) is very
similar to conventional Raman spectroscopy which gives intensified
Raman signals. Due to this SERS technique frequently used into
the various field that provide better interpretation of the molecular
properties. In this context we are trying to give a general
introduction of the Raman spectroscopy and modified Raman
spectroscopy, i.e., surface-enhanced Raman spectroscopy.
Keyword: Raman spectroscopy, SERS, Electromagnetic Effect,
Chemical effect, SERS substrate

1. Introduction

Raman scattering and the infrared spectroscopy are complementary to each other,
and they help in the elucidation of the molecular structure information as well as the nature
of bonding in molecules. Raman spectroscopy is a label-free and non-inasivetechnique.
Raman scattering is the inelastic scattering of light after its interaction with the vibrational
and rotational modes of a molecule.lt was theoretically speculated by Smekal et al. in
1923 and was observed for the first time in1928 by Sir C.V. Raman and Krishnan. The
phenomenon was first observed by focusing sunlight on to a specimen and the faint scattered
radiation was detected by eyes. Nowadays, Raman spectroscopy is so advanced and
quite simple with the development of laser technology and advancements in the detection
technology. These advancements, together with the ability of Raman Spectroscopy to
examine aqueous solutions, samples inside glass containers, and samples without any
preparation, have led to a rapid growth in the application of the technique.However, for
every 10° photons, only 1 photon gets Raman scattered [1-5]. Hence there are a number
of avatars of this technique that has enhanced the scattering cross section and has taken
this technique’s application to hitherto unknown domains.

*Research Scholar, Department of Chemistry, IIT (BHU), Varanasi
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In the beginning of the development of surface-enhanced Raman spectroscopy;it
wasfound that the determination of the behavior of adsorbed molecules on adsorbent
carries relevant information that depends upon the strength of the interaction between the
adsorbate surface and adsorbed molecules. In 1974, Fleischman et. al. reported the Raman
spectrum of a monolayer of pyridine adsorbed on a silver electrode surface.After that, in
1977 Jeanmaire and VVan Duyne and other groups of researchers observed that the intensity
of Raman scattering of the adsorbed species is about 10°-10° times stronger than that of
the non-adsorbed species [1, 5]. This observation opened a new field in the area of Raman
spectroscopy called surface enhanced Raman spectroscopy (SERS). It offers a
demonstration of the vibrational probe of in situ gas-solid, liquid-solid, and solid-solid
environments, and also a high-resolution probe of vacuum-solid interfaces [1, 5].

Surface enhanced Raman spectroscopy (SERS) is a prominent techniquefor
amplifying Raman signals through higher Raman cross-section of the analyte. Amplification
of the electromagnetic field near the metal nanostructures which is responsible for the
excitation of localized surface plasmon resonances (LSPR). Laser excitation resonantly
drives the metal surface charges, creating highly localized plasmonic light fields at these
photonic structures, which are known as hot spots. The enhancement of the Raman scattering
by SERS technique generally depends upon (1) the chemical behavior of the adsorbed
molecules (2) the roughness of the adsorbent and (3) the optical characteristic of the
adsorbent. Since the Raman signal is proportional to the intensity of the field, when a
molecule is bonded, adsorbed or lies close to the enhanced field of a hot spot, a massive
enhancement in the Raman signal appearedthat are in orders of the absolute magnitude,
and is also boosting the effectivity of the SERS technique up to 108 M concentrations or
even down to single molecule examination.Due to this property, SERS leavefoot-prints in
the fieldslike surface chemistry, electrochemistry, solid-state physics, inorganic chemistry
of metals, problems of radiating multipoles near metal surfaces, generation of surface plasmon
and study of corrosion. SERS proved himself via their predictions in a various field that
enables them as a useful technique for solving problems in molecular biology, biophysics,
and biochemistry [1-5].

2. Principle [1, 5]

A schematic diagram to explain the principle of SERS is shown in Figure 1. The technique
IS so sensitive that even a single molecule can be detected. The exact mechanism of the
enhancement effect of SERS is still a matter of controversy in the literature. There are two
main mechanisms for the substantial enhancement of weak Raman signal from Pyridine
adsorbed on electrochemically roughened Ag.
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1)

2)

3)

4)

5)

3.

Electromagnetic effect (Given by Jeanmaire and Van Duyne) is based on the excitation
of localized surface plasmons.

The chemical method (Given by Albrechtand Creighton)is based on the charge transfer
effect of the adsorbed molecule on the enhancement efficiency.

The main features of the SERS technique are summarized as follows:

SERS is a highly surface-sensitive, non-destructive, and in-situ vibrational
spectroscopic technique.

It occurs when analyte molecules are brought in a few nanometers of the SERS
active substrates of distinct morphologies.

The excitation behavior (scattering intensity versus excitation frequency) varies from
the fourth power with respect to the usual Raman scattering.

SERS has a tremendous spatial resolution. The enhancement range is several
nanometers, valid for one or several molecular layers close to the SERS active
substrate.

Its activity depends on the behavior of the metal and roughness of the surface.

Along these lines, SERS active substrate fabrication is a significant field related
to the SERS technique. The two most common SERS active substrates are metal
colloids of Au, Ag, and Cu; those are obtained by the chemical reduction method, and
through the metal, electrode surfaces roughened by one or more electrochemical
oxidation-reduction coupled reactions. The recent advancement of nanotechnology
has been used to create different nanostructures from nanoparticles to nanowires so
that these are also utilized as a SERS active substrate for getting much enhancement
into the Raman signals.

Excitation Rayleigh scattering

Excitation Rayleigh scattering
Weak
Raman
scattering

Stronger
Raman
scattering)

Analyte

— I B )
Analyte

Concentration Metal
of light nanostructures

Figure 2 Aschematic diagram of SERS spectroscopy
Surfaces for SERS Study
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Generally visible and near-infrared radiation (NIR) used for exciting the Raman modes.
Silver (Ag), gold (Au), and copper (Cu) are typical metals for SERS experiments because
their plasmon resonance frequencies fall within these wavelength ranges, providing maximal
enhancement for visible and NIR light. Recently, the SERS effect has been demonstrated
in metals like platinum (Pt), ruthenium (Ru), palladium (Pd), iron (Fe), cobalt (Co), and
nickel (Ni) but they show small enhancements in the Raman signals. The enhancement
factor is very low with respect to the enhancement factors of the Au and Ag metals. This is
happening because of the difficulty in the excitation of the surface plasmon resonances
NIR.A key parameter to take into consideration during SERS experiments is the choice of
the enhancing substrate. Silver nanostructure is one of the best substrates for SERS, but
some other metal also shows excellent intensity enhancement SERS substrates.Due to this
reason, Silver is one of the most suitable substrates for SERS measurement apart from
this, some other metals like copper, gold, nickel oxide, etc. are also used for similar
investigations. Generally, three kinds of metal surfaces are used for SERS analysis which is
as follows

3.1. Nanostructured substrate

This category is generally utilizing the evaporation method for the preparation of the
substrate.Metal films formed by substratesare kept at a certain specific temperature, which
is lower than the room temperature for silver metal, the roughness feature is emerging
when the temperature of the substrate should be below 240K. The film acquires roughness
characteristics of the optical wavelength parameter, which is responsible for the increment
of the SERS activity that is generally lost because of the surface diffusion. The activity of
the SERS also depends on the rate of the evaporation, the thickness of the film, and the
material of the substrate. Experimental observation of cold deposited films tells that rough
surfaces are the better candidate for the SERS substrate [3].

3.2.  Metallic electrodes

In these categories, metalsare accumulating on the surface of the electrode via aredoxreaction
into an electrochemical cell. In oxidation half cell reaction, metal salts generally metal halides
are formed at the surface of the electrode,and the reduction half cell reaction produced
metal into unionized form over the surface of the electrode, through this process roughness
obtainablein the range of 10-100 nm at the surface [3].

3.3. Metal nanostructures in solution

Metal sols with 10-100 nm of particle diameters are formed by reducing metal
ions with an acceptable chemical reagent. The sols prepared by reduction method are
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quite stable. Metal particles are typically negatively charged. Once a neutral molecule
is added to the metal hydrosol, it will adsorb the negative ion that is responsible for the
reduction of the charges of the particle, resulting agglomeration probability of these particles
are enhanced whereas the dependency of this method on the size and shape of the hydrosol,
pH, ionic strength and amount of the adsorbate.

For the synthesis of silver hydrosol, there are two popular methods(1)Silver sol is
made through a reduction of the silver salt, usually silver nitrate solution with a NaBH,mild
reducing agent. UV visible absorption of a freshly prepared silver sol is around 400 nm.
The synthesized particlesare spherical in shape, whose diameter in the range of the 1-50
nm generally smaller than the wavelength of the light. This synthesis protocol got huge
popularity because it produced a uniform shape of the particle with better reproducibility.
(2) Citrate used for reducing metal salts, but the synthesized metal sols acquire irregular
shape with better reproduction capability of citrate [3].

4. Selection Rule [1, 5]

Like other spectroscopic technique, SERS also have some selection rules. Since

Raman scattering depends on the polarizability,and this is general anisotropic, the alignment

of the induced dipole moment might be different with respect to the driving electromagnetic

fields. Secondly, generally, a lot of metals are less reflective within the visible region of the
spectrum. Resulting, the induced dipoles are quietly weaker than the molecular dipole.

Therefore, we expect some set of thumb rules that explain the observed SERS spectral

results other than some rigid set of selection rules. Some thumb rules related to SERS are

summarized as follows:

(I). The vibrational mode in which atoms are directly bonded to metal atoms is a more
pronounced vibrational mode for the SERS spectrum.

(I1). Vibrations involving atoms that are close to the metal surface are going to be a lot of
increase.

(11). Vibrations those are containinga more significant component of dipole momentsina
direction perpendicular to the surface cause maximum enhancement.

(IV).When the vibrational band corresponding to a symmetrical mode cause more massive
enhancement, the variation from mother frequency is quite small, whereas asymmetric
vibrational modes show significant change into frequency, a shift in frequency associated
with increment into the intensity is not very common.

(V). Molecules adsorbed homogeneously on the surface of the metal, then the bending
modes thatare out of plane cause enhancement. When molecules adsorbed
perpendicularly on the surface, then the bending modes that are inplane cause more
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enhanced. When both vibrational modes, i.e.,inplane and out of plane bending modes
are equally increased, then it is a pronounced tilted orientation of the adsorbate on
the metal surface.

(V1).Forevery adsorbate, there is an ideal focus at which the improvement is most significant
in comparison to a monolayer of the adsorbate on the metal surface. At different
fixations, multilayer impact and mass properties show.

(V1) Best SERS spectrum results when the recurrence of the producing radiation matches
the plasma reverberation recurrence of the colloidal particles.

5. Enhancement Mechanism [1, 5]

There are two theories proposed to understand the enhancement of the raman
signals via SERS technique, (i) the long-range “electrochemical impact” which improves
the electric field at the surface and (i) the short range “‘chemical impact” which is responsible
for the changes the polarizability of the adsorbed atom. Silver surfaces are generally excited
with visible laser light during this electromagnetic enhancement theory explains better
enhancement factor.

5.1.  Electromagnetic Enhancement Mechanism [1, 5]

In this theory, a molecule/atom close to the metallic sphere or a molecule in the
middle of two metallic spheres produces a small cluster is thought of. When laser light is
incident on a rough metal sphere or on the metal surface of high curvature as in colloidal
silver particles, surface plasmon resonance occurs, which leads to large surface polarizability
creating large local fields near the surface. For the case of a sphere of a diameter smaller
than the wavelength of light, the local filed enhancement is described by the following
sequence of processes.

(). Adipole moment p (u) is induced at the center of the sphere of radius ‘a’ by the
incident fields E_ ().

(i). Theinduced dipole creates afields E (r,, ) at the molecular location (r, is the location
of the molecule, the centre of the sphere is taken as the origin).

Thus, amolecule located at r, experiences the incident field E  (r, u) plus the field
caused by radiation emitted by the induced dipole. That s,

E (ry W=E,(r, ) +E(r,u) ........... 1)

For a molecule situated on the surface of a sphere of minimal radius and with the
polarization of the incident and scattered wave perpendicular to the scattering plane, the
enhancement factor is given by

G=5[1+29,+29+49g9,)° ...l (2)
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Where g and g, are the values of the function (& - 1)/(a + 2) evaluated at U (incident
frequency) and U (scattered frequency) respectively, a is the ratio of the complex dielectric
constant of the material of the particle to that of the surrounding medium. When the localized
surface plasmons in the sphere are excited, g and g, become very large and Eq. (2) reduced to

G=80]gg, I .. (3)

When the adsorbed molecules cover the entlre surface of the sphere, the
enhancement factor is calculated by summing up the scattering from all molecules and
averaging over molecular orientation. The value is given by

G=|(1+29)(1+29,) | e (4)

For the same kind of enhancement mechanism, if the adsorption is on spheroid
instead of a sphere, then
(). the plasmon resonance moves towards the red.

(i). the enhancement facets increase with increment in the proportion of the larger to
smaller axes.

(iii). metals are excellent plasmon enhancers;they showconsiderable enhancement if the
ratio of more significant to lower axes is larger.

(iv). hemispherical or hemispheroidal metal smash improves the enhancement upto a
significant extent.

(a)
E-field
P distribution

EM wave™ /"t\

LSPR effect

(b)
Chemical-enhancement
= - mviﬂ
Metal nanostructured Metal nanostructured
surface exhibiting LSPR surface complexing with

the analyte molecule

Figure 2 Schmatic representation of the enhancement theory of the SERS spectroscopy
(doi: 10.5772/intechopen.71573)
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5.2.  Chemical enhancement Mechanism [1, 5]

Inthe “‘chemical impact” mechanism, signal improvement emerges from adsorption
prompted adjustment of the sub-atomic polarizability of the adsorbate. In this theory, charge-
transfer interaction is the primary supporter of signal improvement. Chemisorbed analytes
can make the charge migration measurable. Chemical enhancement theory understands
with the charge transfer complex,which is formed by the adsorbed molecule. The decision
of surface metal is likewise directed by the plasmon resonance frequency. For this there
are two modes of charge migration interactions are proposed.First, one is the ground state
charge migration, and the second one is the excited state charge migration. In the ground
state charge migration, charge migration takes place between the molecular ground state
and vacant states of the metals. The charge might be moved between the molecule and
metal surfaces, relying on the separation between them. This charge migration is governed
by the molecular vibrations and the changes into the polarizability that strongly depend
upon the vibration bands, bringing about the huge enhancement of the related molecular
vibration mode. The ground state charge migration model prompts the development of a
surface molecule complex. Vibrations that are symmetric regarding the symmetric element
of the complex are just expected to be enhanced. In the energized state charge migration
model, an electron from a state beneath the Fermi level in the metal is excited to an unoccupied
state of the adsorbed molecule. One can expect resonance if the energy of the incident
photon similar to the charge transfer transition state. The scattering intensity majorly
dependent on the chemical behavior of the adsorbed molecule and its interaction with the
adsorbent, i.e., metallic surface.

5.2.1. Physisorption: When the molecule moves towards the surfaces, there are both
physical and chemical phenomenon’s are happening through which they influenced
each other. The surface could act as a mirror surface where the molecular dipole
moments produced an image dipole of inverse polarity on the opposite side of the
surface. These two dipoles will attract each other via dipole-dipole interactions
resulting in between the metal surface and the molecule such a phenomenon is
called physisorption.

5.2.2. Chemisorption:Chemisorption: A subsequent connection is a chemisorption which
brings about the conceivable making of a weak chemical bond between the molecule
and the metal. This is almost certain if the particle has a lone pair of electrons.
When a weak bond is formed, then we say molecules are and adsorbed on the
surfaces through chemisorbed or chemically. In spite of the fact that a chemisorbed
molecule is more emphatically bound to the surface than a physisorbed one, in the
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6.

6.1.

6.2.

two cases, the interactions are so weak with respect to the typical chemical bonding
and for the charge transfer phenomenon molecule must be chemically adsorbed.

Chemically adsorbed molecules produce a stretching band in the low-frequency

region. Correspond to the metal-adsorbate. Usually, chemisorption reduced
symmetry of the adsorbed analyteresulting splitting of fundamental modes takes
place.

Application:

Detection of body fluids: Body fluids are successfully discriminated by coupling
Raman spectroscopy and chemometrics. Hence Raman spectroscopy is reliable and
nondestructive and offering substantial advantages over the current techniques used
to identify body fluids[6]. Raman spectroscopy provides a solution for the identification
of vaginal fluid stain with advanced statistical analysis. Calculated characteristic Raman
and fluorescent spectral components were used to build a multidimensional
spectroscopic signature of vaginal fluid, which demonstrated reasonable specificity
and was able to handle heterogeneous samples from different donors[7]. The Raman
signature of dry blood evolves with time in a reproducible way, which suggests that
Raman spectroscopy can be potentially used for determining the age of a blood
stain[8].Raman spectroscopic signatures play a crucial role in the testing of samples
from a variety of pure body fluids obtained from donors of different races, genders,
and ages. The sufficient identification of real-life samples can be achieved using the
combination of multidimensional signature fitting with multivariate classification and
regression analyses[9].

Detection of contaminated heavy metal ions: Higher intake of cadmium cause
acute, chronic, and dangerous poisoning as well as diseases like diabetes,
cardiovascular cancer, etc. The contamination of cadmium in cereals occurs from the
paddy soils which is contaminated by base metal mining [11-13], industrial discharge
[10], phosphate fertilizers [14], etc. if contaminated water is used for the irrigation
purposes for the paddy soils, then it requires specific attention because these water
effects redox phenomena if aerobic cultivation is a condition, is more then it favors
contamination of cadmium while the anaerobic conditions less favor cadmium
contamination [14-16]. For this purpose, a lot of analytical methods like atomic
absorption spectroscopy (AAS) [17], Laser-Induced Breakdown Spectroscopy
(LIBS) [18], FAAS spectrometry [19], voltammetry [20], Atomic Fluorescence
Spectrometry (AFS) [21], Graphite furnace atomic absorption spectrometry [17],
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6.3.

7.

visible and near-infrared hyperspectral imaging [22], and microwave-induced plasma
atomic emission spectrometry [23] are used for detection of cadmium as well as
some other heavy metals in cereals. Apart from these analytical tools, Raman
spectroscopy vast and suitable method for the detection of the contaminated heavy
metal ions. Raman spectroscopy is a non—destructive vibrational spectroscopy, and
itis able to analyze any kind of sample without prior sample preparation very quickly.
By using handheld Raman spectroscopy, characterize sample into remote areas before
the storage of cereals. Raman spectroscopy is able to characterize trace of the heavy
metals in grains more significantly. The intensity of Raman scattering is less significant,
so utilizing the SERS technique for enhancement in Raman scattering by incorporation
of nanostructured during the characterization.

Biomolecules: For the study of biomolecules and the pathogens, highly sensitive
SERS approaches are widely taken that are represented into the literature and
specifically addressed through recently reviewing articles [4]. The word ‘biomolecules’
is referred molecules that areformed by a living organism, together with the low
molecular weight substances that are generally building blocks of life like nucleotides,
amino acids, lipids, monosaccharides, vitamins, metabolites, and semiochemicals.
Those are containing elements such as carbon, hydrogen, oxygen, nitrogen,
phosphorus, and sulfur.

Usability of the SERS technique is various sensitive areas of the studies, Nie and
Emory completed probably the most punctual examination on single-atom SERS by
joining SERS with transmission electron microscopy (TEM) and filtering burrowing
microscopy (STM) methods. Presentation detection of the single particle by adopting
SERS protocols and different kinds of measurement in biomedical fields as a flexible
testing tool to study different organic atoms like a virus, bacteria, protein, DNA, and
RNA[4].

Summary

In summary, SERS techniques are the highly sensitivity, proper compatible, non-invasive,
and level free technique that offers unique information of the molecules into a very short
period of time without any complicated protocols of sample preparation. Through this
technique intensity of the Raman signals is much enhanced that gives outbreaks for the
Raman spectroscopy.Especially, label-free SERS offers novel intrinsic sub atomic fingerprint
information of biological samples with high sensitivity and precision, which has been generally
applied into the recognition of the biological and biomedical analytes..
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How do Insects Communicate?

Kritika Rao*

ABSTRACT: How do ants know what path to follow? Which mechanisms do some
male and female moths use to meet each other when located far away? As humans along
history, insects have developed different ways to communicate with each other.Do you
want to know how and for what purpose do insects communicate by all its
senses? Communication between insects is one of the most important keys in insect
life and survival. Insects are able to communicate in many different ways, including
sound, chemicals, “dances” or visual cues, and vibrations.As species, insects are highly
diverse and so is the variety of signals they produce. Their world is constantly abuzz,
but the bugs are experts at distinguishing the cacophony created by winds, rain, leaves
rustling, and other noises around them. And while the meaning of their vibrations may
not be apparent to humans, flies, beetles, and grasshoppers use these communication
methods to find each other, attract a mate, and send out warnings about approaching
predators and parasites.

Keywords:visualcues, vibrations, abuzz, cacophony, leaves rustling, antennal tapping,
round dance, waggles, prodigious, semiochemicals, allelochemicals, rivalry behaviour.

1. Introduction

Communication may be defined as any exchange of information between individuals.
For members of the Human species, it is an essential part of all social interactions. We
communicate through speech, written language, sign language, body language, Braille, Morse
code, and many other cultural and technological inventions. Our brains are uniquely adapted
for symbolic communication, but most of our “language” skills are acquired through learning.

Insects also have many ways to communicate but, unlike humans, their “language” is
almost entirely innate. Each individual is born with a distinctive “vocabulary” that is shared
only with other members of its own species. Learning plays little or no role in the ability to
produce these signals or to understand them. Of course, they have particular notes, as of joy,
sorrow, anger, despair, etc., which are produced by the wings, usually when on the wing.

2. Whydo Insects Communicate?

Insects communicate both with organisms of the same species (intraspecific

*H.No. 519, Awas Vikas Colony, Kunraghat, Gorakhpur
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communication) and directly or indirectly with organisms of other species (interspecific
communication) for many reasons:

Recognition of kin or nestmates

Locating or identifying a member of the opposite sex

Facilitation of courtship and mating

Giving directions for location of food or other resources

Regulating spatial distribution of individuals — aggregation or dispersal
Establishing and maintaining a territory

Warning of danger; setting off an alarm

Advertising one’s presence or location

Expressing threat or submission (agonistic behaviors)
Deception/mimicry

S NN N Y Y N N NN

Types of Insect Communication

Insects use almost all senses to communicate. Along this section, we’ll analyse one by
one all communication systems that insects developed through the “five sense”, just like
some of the flashiest examples.

3.1 Tactile communication: “The touch”

“Keep intouch!” For you, it’s probably just a metaphor, but for some insects it’s
really a channel of communication. Since many insects have poor vision and sound perception,
physical contact provides an important avenue of communication. In blister beetles (family
Meloidae), courtship begins with a series of antennal taps by the male on each side of the
female’s body. She signals her receptivity by lifting her wing covers (elytra) and allowinghim
to climb on her back. But to complete his quest, the male must continue tapping, alternating
from side to side at just the right frequency until the female is stimulated to extend her
genitalia and begin mating.

Antennal tapping is also an essential component of communication in both ants and
termites. Antennal tapping on the hind legs is used during tandem running in both ants and
termites. Thisis a “follow-the-leader” behaviour in which the tapping informs the leader
that she has not lost her disciple. If tapping stops, the leader instinctively turns around and
searches in ever-widening circles until she re-establishes contact with the follower.




How do Insects Communicate? | 2¥3

The “dance” language of honeybees is largely a tactile communication system,
performed in total darkness on the vertical surface of the honeycomb. A “round dance”
signals to nestmates the presence of a nectar source in close proximity to the hive (usually
less than 80 feet). The “waggle dance” is used for longer distances. It involves a figure
eight pattern with a series of abdominal waggles on a straight run after each half-circle turn.
When the message is urgent, only one thing matters: communicating clearly and directly. It
also doesn¥at matter whether the receivers “understand” the message. What matters is that
they are able to get the information and act appropriately. So from this standpoint, thehoney
bee dance certainly qualifies as a means of gathering information,packaging it into symbols,
and generating an appropriate response in therecipients.
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Certain treehoppers (order Hemiptera: family Membracidae) produce vibrations in
the tissue of their host plant that can be felt by all other treehoppers on the same
plant. Substrate vibrations can be a particularly effective system of communication for small
insects who cannot generate an acoustic signal loud enough to be heard more than few
inches away.

3.2 Chemical communication: “smell and taste”

Insects are prodigious users of chemical signals and cues, which play diverse and
fundamental roles in the transfer of information both within and between species. Chemical
signals and cues have been collectively called semiochemicals, derived from the Greek word
“semeon” for signal. In this type of communication, the emitter scatters chemical substances
at the environment which are detected by other organisms. There exists a lot of types of
chemical substances: pheromones (for finding a mate), allelochemicals (as alarm signals, as
a defensive system...), etc.

Even more important than how they scatter those substances, is the system they use
to detect them: insects have more or less specialized receptors located on their antennae,
their legs, etc. We can say they can savor and smell these substances with almost all parts of
their body!

Females of some moth species emit pheromones that can be detected even by male
moth located kilometers away. This is the case of Small Emperor Moth females
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(Saturniapavonia), which attract males located almost 16km away.Chemical communication
is of great importance to many social animals, but it reaches its pinnacle in the insect societies.
There is just “so much to say” when one’s life is intimately intertwined with those of tens,
thousands, or even millions of other colony members. And although visual, auditory, and
tactile stimuli feature prominently, pheromones have emerged as the signals of choice in
social insect communication.?

Euclytiaflava is a bedbug parasitoid that detects its hosts by the way they smell:
more accurately, by detecting the chemical substances that the hosts emit (these types of
substances that benefit the receptor but not the emitter are known as kairomones)

Recent studies suggest that wasps, ants, and some bees all use structurally related
hydrocarbons as queen pheromones, which likely evolved from conserved signals of solitary
ancestors.® CHCs associated with fertility are further similar among several lower termites,
suggesting that the use of CHCs as queen pheromones either is common to most (if not all)
insects or has convergently evolved in many insect species.*

3.3 Acoustic communication: “the hearing”

In about 18 groups of insects (e.g. cicada, crickets, grasshoppers, bush-crickets, beetles,
moths, etc) species use acoustic signals for mate attraction, courtship and rivalry behaviour.
In crickets and grasshoppers species-specific sound signals are generated by rhythmically
moving either the front wings together or the hind legs against the wings. In this way a
scraper is scratched against a file and sounds are generated. Sound is perceived by a variety
of specialized ears, which in different species may be located at different parts of the body.
These acoustically communicating insects have ears just like people. Unlike people who
have only two, however, insects contain at least one ear on almost every part of their body.®
Due to their conspicuous acoustic behaviour these insects are outstanding model organisms
to explore the neural basis of sound production and auditory processing.

In crickets only the males sing to attract females. In grasshoppers males and females
communicate by acoustic signals. These insects rub their hind legs against the wings using
complex movement and motor patterns to generate species-specific songs.Some studies
reinforce the idea that males of some mosquitoes species have a higher sensibility in their
antennae to detect the vibrations emitted by the beating of female wings through the air.

Insects emit a wide variety of sounds in different frequencies, amplitude and periodicity,
and each species has a very well defined pattern. In fact, only by registering and analysing
insect’s sounds we can identify the species that has emitted them.

While humans can detect sounds in a range from 20 to 20.000Hz, insects can emit
and detect sounds above this range (some crickets can produce ultrasounds above 80.000Hz).
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Some cicades are able to emit sounds that exceed 120 decibels (they almost reach the human
ear pain threshold!). However, some small cicade species emit sounds in a so elevated
frequency that can’t be listened by humans, but that could be painful for other animals.®

Male cicadas have specialized tymbalorgans (drum)—An air sac connected to an area
of flexible cuticle that it sharply contracts to make a click—The air sac resonates at the
frequency of the clicks and amplifies the sound.” The sounds of cicades have many purposes,
although they use it specially for finding a mate or to delimitate their territory.In sound emission,
the mechanical impedance of the transmitter (the vibrating parts of the insect) should be low,
compared with that of the air (the radiation impedance). In sound reception, the impedance
of the air should be low, compared with that of the sound-receiving structure. The frequency
range of insect sounds is limited, mainly by the impedance problem because the radiation
impedance depends very much upon the size of the object relative to the wavelength of
sound.®

In C. pinguis, the exploitation of new, expanding leaves involves vibrational
communication among group members.*While feeding on a nutritious, growing shoot, nymphs
are uncommunicative. Once that leaf grows to maturity or becomes damaged, however,
nymphs engage in a behavior that 50 Reginald B. Cocroft& Jennifer A. Hamel looks and
sounds (after converting the plant-borne vibrations into airborne sound) as if they are grunning
in placeh i the feet are moved as during walking, but the nymph remains stationary. Nymphs
may also walk for a few millimeters, bumping into or walking over other group members.
This behavior appears to be contagious; it starts with one or a few nymphs, but waves of
restless movements occur every few minutes, gradually involving more and more individuals.

3.4 Visual communication: “The sight”

Some flies and beetles can make light. Fireflies are a type of beetle that make flashes
of light. After dark, female fireflies sit on the ground while the males fly above them. Each
species of male firefly flashes their own signal of light from their bodies. The female looks
for the signal from the firefly of her own species and signals back to him. He then lands
beside her so that they can begin the mating process.

Butterflies, flies and other insects use colours in visual communication. Some male
flies have bright spots on their wings that they flap around and show off to females during
the mating season. Some butterflies have ultraviolet colours on their wings that cannot be
seen by humans in natural light. The ultraviolet patterns can be seen by other butterflies and
are used as visual communication signals when the butterflies are looking for mates.

Another interesting example of visual communication in insects is that of the
grasshopper. Although acoustic calling in grasshoppers is a well known source of
communication, grasshoppers visually communicate as a means of courtship and mating.
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The courtships of the species Tetrixceperoiinclude a sort of “pronotal bobbing” which involves
fast movements of high amplitude while the courtships of T. subulataand T.
undulataperform “later swinging” and “frontal swinging”.*
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Women and their changing role in
India's Present scenario

(With a special focus on rural women).
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ABSTRACT: In the developing societies like India, there are
various major factors that decide the economy’s standard and; in
that too if we consider the rural society, its social and economic
growth is to be analysed in various aspects. Like if we consider the
very basic elements i.e. roti, kapda and makaan (bread, clothing
and housing), there are innumerable schemes launched by the
government to provide these basic amenities. However soon the rural
society analysed that they need to be economically settled and
empowered to achieve a standard and organized life.
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Development of any society in today’s era involves its development in social,
economic and technological aspects as well. Whether the society be urban or rural, both
the genders play a crucial part in its proper functioning and growth. Both have their own
spheres of participation and if any of this gets hindered or prohibited, the development of
that society is likely to be effected.

In the developing societies like India, there are various major factors that decide
the economy’s standard and; in that too if we consider the rural society, its social and
economic growth is to be analysed in various aspects. Like if we consider the very basic
elements i.e. roti, kapda and makaan (bread, clothing and housing), there are innumerable
schemes launched by the government to provide these basic amenities. However soon the
rural society analysed that they need to be economically settled and empowered to achieve
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a standard and organized life.

Thus, different schemes of employment were demanded and then provided by the
government to them. Such as Jawahar Rozgar Yojna/ Jawahar Gram Sammriddhi Yojna,
Sampoorna Gramin Rozgar Yojna, MGNREGA 2005, Pradhan Mantri Kaushal Vikas
Yojna. Those times are gone when a traditional household was supposed to be run by an
earning husband and a housewife. Even in rural sector, females are highly participating in
various fields of employment and thus providing a firm stability to their households and thus
the whole country as well. Basic education is also being imparted through various
programmes to the rural children as well as adults which is important to strengthen the
nation. District Primary Education Programme (DPEP), Sarva Shiksha Abhiyan 2002 ,
National Adult Education Programme (NAEP) are basically aimed at improving the literacy
rate of the nation. The efforts in this direction cannot be ignored still much is needed
further. Like skill development is of much more importance and need to rural women and
these often have different training needs than men, linked to their domestic work, household
responsibilities as well as to gender based divisions of labour for managing specific tasks in
crop, forestry, livestock etc.

If the social aspect is to be dealt with; there have been innumerable changes in the
mindset and approach of rural women too. There were times when the amount to be spent
on the female child’s birth, their further growth and development, protection and their
marriage expenses including dowry etc were considered as a heavy burden. And in order
to get rid of them, practices like female foeticide, female infanticide became prevalent ata
very large scale. But the present scenario has been changed up to a greater extent. Avery
weak and orthodox mindset which leads to female foeticide in rural sector has been thrashed
very badly by the infusion of modern education through various literacy programmes,
government policies and enforcement of law and order.

Looking back to the history of upliftment of rural women when Raja Ram Mohan
Roy fought for women rights and abolition of “sati pratha™ it was through the Brahmo
movement that Roy crusaded against Hindu customs such as Sati, polygamy, child marriage
and caste system. He played a crucial role in the upliftment of social status of 19" century
women in India. It was due to his efforts that Sir Lord William Bentick abolished Sati in
1829. Similarly Dr. B.R. Ambedkar focused upon female literacy and independence.
According to him women are nation builders. Every citizen of the country is raised by her.
Thus her upliftment is quite essential for the development of a nation. And for the upliftment
of any human being, education is must. Without education, a human is not less than an
animal. He focused on female literacy much more strongly. The reason he provided was
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that the female has the responsibility to raise and develop the future builders of the nation.
For development of a family and thus, a nation female literacy is of much more importance
than the male counterpart. On 28 July, 1928 he emphasized on maternity leave for females
working in factories and other institutions as well. He stated that providing maternity leave
is essential because the government is responsible to provide sufficient rest, care and support
to the builders of the nation. Thus there have been a number of social workers who have
worked for the empowerment of the females, which literally helped in improving the social
as well as economic statuses of women in rural India. Imparting education, economic
assistance raised the self confidence of women and they started revolting against the
atrocities. Now they are not mere puppets, rather they perform a decisive role in the family
as well as the society.

From then onwards there has been a continuous effort of our national agencies to
raise the social status of women through its machinery. Yet the fight to change the mindsets
must happen every day and not be a show of tokenism one day in the year. Right from the
Vedic times, women were respected and venerated. The best example of this is from
Hindu mythology where Lakshmi is the goddess of wealth and fortune and Durga is the
goddess of power. In fact India is personified as Bharat Mata. Empowering women socially
and economically and making them self reliant is one of the core agendas of the government.
The three flagship schemes — Beti Bachao Beti Padhao, Pradhan mantri Ujjwala Yojna
and Sukanya Sammriddhi Yojna indicates the immense importance the government attaches
to arresting the alarming decline inthe child sex ratio. An important decision was taken by
the government to enhance the maternity leave from 12 weeks to 26 weeks under the
maternity benefit act. 33% reservations for women in local bodies is being implemented
too. Although some political parties are opposed to the progressive women’s reservation
bill blaming that reserving 33% seats for women in local bodies did not serve its purpose
as the husbands of women elected through such seats were ruling by proxy. This could be
true inisolated cases but it does not reflect the reality. In fact much broad and open minded
approach should be adopted regarding this.

In our rural areas, almost a third of women’s work is in agriculture. Much is time
and labour intensive and poorly paid, without the full protection of labour rights. Yet their
family value is very less. It is time to recognize rural and indigenous women that work the
land and produce food for the people. In six Indian states, a special education programme
supported by UN women and local NGO helps women understand their right to live free
from violence and protect themselves. Higher levels of poverty, limited access to justice
and entrenched discrimination are among many factors that put women and girls in rural
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areas at increased risk of violence. Rural girls are more likely to become child brides than
their urban counterparts worldwide. But with the awareness created among them through
various agencies and enforcement of proper law and order, rural women are able to
understand and use their human rights as well. Those who were restricted behind the
closed doors are participating in the various government schemes. They are not just
consuming their rights to vote but even actively participating in the various poll surveys,
openly explaining their problems and demanding their effective solutions too. The
participation of women in electoral process is an important marker of efficacy of democracy
inany country. It can be defined not only in terms of equality but also in terms of liberty and
space provided for women in the democratic framework of the electoral politics. The
number of female representatives in the lower house (Lok Sabha) and in most of the states
in India is below 20% mark. Still some theorists believe that due to strength of women’s
movements in different parts of India, as well as government regulated quotas, female
presence in the political area is increasing, both in terms of voting patterns as well as in
access to the positions in public offices. (Lock 1998; Banerjee 2003). The term political
participation has a very wide meaning. It is not only related to ‘Right to Vote’ but
simultaneously relates to participation in decision making process, political activism, political
consciousness etc. Woman in India participate in voting, run public offices and political
parties at lower levels more than men. Political activism and voting are the strongest areas
of women’s political participation. Women turnout during India’s parliamentary general
elections was 65.63% compared to 67.09% turnout for men. India ranks 20" from the
bottom in terms of representation of women in parliament. Indian voters have elected
women to numerous state legislative assemblies and national parliament for many decades.
Further rates of participation among women in 1962 were 46.63% for Lok Sabha elections
and rose to a high in 1984 to 58.60%. Male turnout during that same period was 63.31%
in 1962 and 68.18% in 1984.

The gap between men and women voters has narrowed over time with a difference
of 16.7% in 1962 to 4.4% in 2009. Increased turnout of women was reported for the
2012 Vidhan Sabha elections (legislative/state assemblies) with states such as Uttar Pradesh
reporting 58.82% to 60.29% turnout. Increased participation is occurring in both rich and
poor states in India. The sex ratio of voters has improved from 715 female voters for every
1000 male voters in the 1960s to 883 female voters in 2000s. ECI sought to encourage
voter registration among women and participation through education and outreach on college
and university campuses. Growing participation has also been attributed to increased security
at polling stations. In fact, in 16 out of 28 states, more women voted than men in India’s
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2014 parliamentary elections. Atotal of 260.6 million women exercised their right to vote
in April-May 2014 elections for India’s parliament.

A Data survey for women running for public office:-

Women politicians in Lok Sabha:-

Lok Sabha (Year elected) Number of women politicians elected
17(2019) 78
16%(2014) 64
15"(2009) 52

Thus, the participation of women has been continuously increasing in approximately
all the fields either it be political, social or economical. Rural women, nowadays, are
contributing financially to their households as well as to the rural economy too. And they
are being helped and directed through state and national agencies. One such example is of
SHG i.e. Self Help Groups. Self Help Groups (SHGS) is an organization of rural poor;
particularly of women for empowering the women by providing micro-credit to undertake
the entrepreneurial activity. The definition of SHG as approved by National Bank for
Agriculture and Rural Development (NABARD) the apex banking body in India is “An
SHG isasmall, economically homogeneous and affinity group of rural poor voluntarily
formed to save and mutually agree to contribute common fund to be lent to its members as
per group decision for their socio economic development. Thus it is an informal group of
about 15-20 people from a homogeneous class, who come together for addressing their
common problems. Members also make regular savings contributions over a few months
until there is enough money in the group to begin lending. In India, many SHGs are linked
to banks for the delivery of micro-credit. Actually,a SHG is acommunity based group
with 10-20 members which include women from similar social and economic backgrounds,
all voluntarily coming together to save small sums of money, on a regular basis. In India,
RBI regulations mandate that banks offer financial services, including collateral free loans
to these groups on very low interest rates. This allows poor women to circumvent the
challenges of exclusion from institutional financial services. Beyond their function as a savings
and credit group, SHGs offer poor women a platform for building solidarity too.

According to areport from 2006, NABARD estimates that there are 2.2 million
SHGs in India representing 33 million members that have taken loans from banks under its
linkage program to date. This does not include SHGs that have not borrowed. SHGs are
seen as instruments for goals including empowering women, developing leadership abilities
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among poor and the needy people, increasing school enrolments and improving nutrition
and the use of birth control.

While talking to the natives of a village in Pipraich block in the city Gorakhpur of
Uttar Pradesh (India), I personally went through an experience of how our rural women
are trying to empower themselves by being on their feet. Besides working in fields, almost
each of them was utilizing their fields of interests /nhobbies as a part of their occupation. For
an example, many were involved in making curtains, jhalars (decorative material used in
Indian houses), garlands, etc. which they use to sell out to the city’s wholesale markets.
Many of them were involved in NREGA employment. Few of them were working as part
time maids in the city’s households. Few were even employed in private/public sector
hotels/motels /schools/colleges at the posts of cooks, peons, clerks etc. Avery interesting
part came known to me — These rural women themselves formed a sort of self help groups.
They named it “Ambedkar Sakhi Samooh”. Each group had approximately 15-25 members
where each member was contributing a definite sum of money per week so that after a
collection of a good amount of money, it can be used for some purposeful actions. Like if
any member of the group needed the financial assistance, he could borrow it from his
group ata very low rate of interest (i.e. only 2%) which is very low as compared to public/
private sector banks. This is a very good example of how the rural women are managing
and fulfilling their responsibilities by being united in a group. This strengthens the bond
between them besides helping them in the hour of need. Thus, with the increasing awareness,
rural women are engaged in small scale entrepreneurship programs with the help of national
/state agencies through which they are economically empowered and are attaining very
good statuses in their families as well as societies. This economic empowerment has also
created a sense about savings, education, health, environment, cleanliness, family welfare
etc. Men now consult their wives in important matters related to family, finance etc. Family
status has also been improved due to surplus income added to the family. The savings and
expenses are managed smartly by cooperating with each other.

The constitution of India itself allows for positive discrimination in favour of women.
The article 15(3) states that, “Nothing in this article shall prevent the state from making any
special provisions for women and children.” From then onwards several schemes have
been successfully implemented. Few of them must necessarily be discussed over here:

Rashtriya Mahila Kosh (National credit fund for women) was setup in 1993 to
make credit available for lower income women in India. The Mother and Child Tracking
System was launched in 2009, helps to monitor the healthcare system to ensure that all
mothers and their children have access to a range of services, including pregnancy care,
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medical care during delivery and immunizations. The system consists of a database of all
pregnancies registered at healthcare facilities and birth since 1 Dec. 2009.

Indira Gandhi Matritva Sahyog Yojna (IGMSY), Conditional Maternity Benefit
(CMB) is a scheme sponsored by the national government for pregnant and lactating
women age 19 and over for their first two live births. The programme was initiated in
October 2010 and as by March 2013, the programme is being offered in 53 districts as
around the country. The Rajiv Gandhi Scheme for empowerment of Adolescent Girls-
Sablais an initiative launched in 2012 that targets adolescent girls. The scheme offers a
package of benefits to girls between the age group of 10 to 19. Itis being offered initially
asapilot programme in 200 districts. It offers a variety of services to help young women
become self reliant including nutritional supplementation, health education and services,
life skills and vocational training.

Priyadarshini, initiated in April 2011, is a programme that offers women in seven
districts access to self help groups. The National Credit Fund for Women (Rashtriya Mahila
Kosh) was created by the Government of India in 1993. Its purpose is to deliver women
from lower income group with access to loans to begin small businesses. Digital Laado-
(Giving digital wings to daughters) is an initiative started with the association of FICCl and
Google Digital Unlocked to empower and strengthen daughters on digital platforms.
According to government of India 65% daughters drop out from their higher studies due to
household work and several other reasons. This program is a nationwide initiative in which
every daughter will be taught and trained to develop their talent and skills to work from
home itself and gets connected with the global platform. Daughters can register themselves
to avail these benefits from anywhere in the world- online and offline.

With the empowerment of women, the gender discrimination has been reduced up
to a greater extent and a balance of power has been tried to be established between men
and women. This is not only beneficial for women but also for society as society will be
benefitted politically, economically and culturally. The results of this have shown that the
changing scenario of today’s era has definitely changed the role/participation of rural women
in the family and the society. Still much is needed to be done at this front in order to create
asignificantapproach to achieve the rural development.
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A practical understanding of job
satisfaction in North Eastern Railway
and its review of literature: A view

Dr. Subhash Kumar Gupta*

Abstract: Job satisfaction is one of the most crucial but controversial
issues in industrial Psychology and behavioral management in organization.
It ultimately decides the extent of employee motivation through the
development of organizational climate or environment satisfaction is
specific subset of attitudes held by organizational members. Itis the attitude
one has towards his or her job. Stated another way;, it is one’s effective
response to the job. Job satisfaction in a narrow sense means attitudes
related to the job. Itis concerned with such specific factors has wages,
supervision, steadiness of employment, conditions of work, social relation
of the job, prompt settlement of grievances, fair treatment of employer
and other similar items. Job satisfaction is related to different Socio-
economic and personal factors, such as: Age, Sex, Incentives, Working
Environment, Education, duration of work etc.

Keywords: Job satisfaction, Personnel’s, Organization, Working
conditions, Fringe Benefits and Performance.

Introduction: The North Eastern was formed on 14th April 1952 by combining two
Railway systems (Oudh and Tirhut Railway and Assam Railway) and Cawnpore-Achnera
section of the BB & CIR. It was bifurcated into two Railway Zones on 15th Jan. 1958 —
North Eastern Railway and North East Frontier Railway. Presently, North Eastern Railway
has three Divisions at Varanasi, Lucknow and Izatnagar. It has Headquarter at Gorakhpur.
This Railway, being a passenger oriented system, provides reliable transportation facility to
the people of Uttar Pradesh, Uttaranchal and Western Bihar and also gives and impetus to
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the socio-economic and cultural development of the region. This Railway also caters to the
transportation needs of neighbouring country Nepal. North Eastern Railway employee’s
under different categories. It has separate department to deal with the employees’ problems
and tries to manage them effectively. This paper is devoted to a practical understanding of
job satisfaction in North Eastern Railway.

Job satisfaction is a general attitude which is the result of many specific attitudes in
three areas, namely

(i) Personal Factors; (ii) Factors in job; and (iii) Factors controlled by the management.
These factors can never be isolated from each other for analysis. The approach which since
to be opted is that job satisfaction is the favorableness or unfavourableness with which
employees view their works. It results when job requirements suit to the wants and expectation
of the employees.

However, a more comprehensive approach requires that many additional factors be
included before a complete understanding of job satisfaction can be obtained. Such factors,
such as; the employee’s age, health, temperament, desires and level of aspiration should be
considered. Further, his family relationships, social status, recreational outlets, activity in
organizational labour-political or purely social, contribute ultimately to the job satisfaction.

Definition of job satisfaction:

Job satisfaction is the feeling of pleasure and achievement which an employee
experience at their job, when the work is worth doing, or the degree to which their works
gives them satisfaction.

According to Cranny, Smith, & Stone, 1992, “Managers, supervisors, human
resource specialists, employees, and citizens in general are concerned with ways of improving
job satisfaction”.

According to Paul Specters (1985) “Job Satisfaction is liking of one’s job and
finding fulfillment in what you do. It combines an individual’s feeling and emotion about their
and how their job effect their personal lines”. Therefore, Job satisfaction is such a phenomenon
which depends not only from the job or organization but also it depends upon one’s personal,
social, psychological, academic & economic condition.

Objectives of the Study

The objective of the study is as follows:

1. Toidentify the review of Literature of job satisfaction.

2. Toidentify the factors which influence the job satisfaction of employees.
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To identify the impact of employees’ job satisfaction on their performance.
4.  Toidentify the Measuring of Job Satisfaction Gorakhpur Headquarter of NER.
To identify the main causes of job dissatisfaction Gorakhpur Headquarter of NER

Research Methodology: Answer to the scientific problem or research problem can
be achieved through proper formulation of research methodology. Research methodology is
nothing but systematic observation or otherwise obtaining data, evidence or information as
part of research study. The research design for this paper is descriptive in nature.

Tools for Data Collection: There are two distinct tools that are used for the data
collection and are as follows:

1.Primary data collection 2.Secondary data collection

1. Primary data collection: Primary data collection is nothing but the gathering of
information by us like through the questionnaires and interviews. The primary data is the
information which is assembled for the foremost time and possesses the nature of being
genuine and fresh.

2. Secondary data collection: Secondary data collection is the gathering of the data
from the people except gathering from the researcher and few examples of the secondary
data collection are like records of an organization, surveys etc.

Sample Size:- In this research study we have used Random sampling method. Data
collected from the respondent as per our convenience and respondents convenience .Finally
data collected from 450 Personnel’s of Gorakhpur Headquarter of NER .

Theories of Job Satisfaction:
1. The hierarchy of needs 2. Theory of motivator-hygiene
3. Model of job characteristics 4. The approach of disposition

Review of Literature: Work has been done to understand the relationship between
work environment and job satisfaction all around the world in different contexts over the
years. The study is gaining more and more importance with the passage of time because of
its nature and impact on the society. The findings of a Danish study suggest that a firm can
increase its productivity through the improvement of physical dimensions of work environment
(internal climate) and may have a positive impact on firms’ productivity (Buhai, Cottony, &
Nielseny, 2008).

Herzberg et al. (1959) developed motivational model for job satisfaction and through
research he found that the job related factors can be divided into two categories, Hygiene
factors and motivation factors. Hygiene factors can not cause satisfaction but they can
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change dissatisfaction into no dissatisfaction or short term motivation, where motivational
factors have long lasting effect as they raise positive feelings towards job and convert no
dissatisfaction into satisfaction. In the absence of hygiene factors (that are working conditions,
supervision quality and level, the company policy and administration, interpersonal relations,
job security, and salary) the employees chances of getting dissatisfied increase’.

Black burn and Robinson (2008) relating to self efficacy of teachers of agricultural
education states that teachers in their early career of teaching are more efficient classroom
management?.

Organ and Ryan (1995) viewed that job satisfaction is one of the significant indicator
for different characteristics of work behavior such as organizational citizenship, absenteeism
and turnover. It is also the predictor of employee’s feeling towards the work?.

Sundarrajan and Minnelkodi (2001) evident teachers having more than 20 years
of experience have less job satisfaction than those who are below 20 years of experience’.

Another study by Catillo & Cano (2004) on the job satisfaction level among faculty
members of colleges showed that if proper attention is given towards interpersonal
relationships, recognition and supervision, the level of job satisfaction would rise.

Husne Demirela et.al, (2008) has observed that there are many studies in India
and abroad that examine the Job satisfaction of the teachers. These studies dealt with job
satisfaction and the factors which affect job satisfaction such as salary, gender, administration,
working conditions mostly in schools, government colleges and universities®.

Baah and Amoako (2011) described that the motivational factors (the nature of
work, the sense of achievement from their work, the recognition, the responsibility that is
granted to them, and opportunities for personal growth and advancement) helps employees
to find their worth with respect to value given to them by organization. Further, this can
increase motivational level of employees which will ultimately raise internal happiness of
employees and that the internal happiness will cause satisfaction. Hygiene factor can only
cause external happiness but they are not powerful enough to convert dissatisfaction into
satisfaction but still its presence is too much important. According to them the Herzberg Two
Factor Theory, both Hygiene and Motivation factors are linked with each other, as Hygiene
factors move employee from Job dissatisfaction to No Job dissatisfaction, whereas motivation
factors moves employees from no job dissatisfaction to job satisfaction (Herzberg et al.,
1959)8,

Sell and Cleal (2011) developed a model on job satisfaction by integrating economic
variables and work environment variables to study the reaction of employees in hazardous
work environment with high monetary benefits and non- hazardous work environment and
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low monetary benefits. The study showed that different psychosocial and work environment
variables like work place, social support has direct impact on job satisfaction and that increase
in rewards does not improve the dissatisfaction level among employees.

The supervisor’s availability at time of need, ability to interlink employees, stimulate
creative thinking and knowledge of worth of open mindedness in view of workers, and ability
to communicate with employees, are the basic supervision traits. Results revealed that with
good and effective supervision, employees’ satisfaction level was high whereas with poorer
communication ability, dissatisfaction level among employees was high (Schroffel, 1999).

Bakotic & Babic (2013) found that for the workers who work under difficult working
conditions, working condition is an important factor for job satisfaction, so workers under
difficult working conditions are dissatisfied through this factor. To improve satisfaction of
employees working under difficult working conditions, it is necessary for the management to
improve the working conditions. This will make them equally satisfied with those who work
under normal working condition and in return overall performance will increase. Astudy in
telecom sector by Tariq et al (2013) revealed that there are different variables like workload,
salary, stress at work place and conflicts with family due to job leads an employee towards
dissatisfaction that further results in turnover. At final stage these independent factors impacts
negatively on organizational performance which is negatively influenced by these factors’.

The roles of Workers in Job Satisfaction:

If the job satisfaction is an advantage to the worker then the worker try to do his/her
level best in the job. The below parameters are the suggestions that aid the worker in Finding
the job satisfaction:

1. Theworker should advance the skills of communication.
The worker should prove the creative the creative skills.
The worker should prove the initiative skills.

The worker should accept the variety of the people.

ok~ D

The worker should learn to avoid the stress.

What are Benefits of Job Satisfaction?

The benefits of job satisfaction are as follows:
Job satisfaction and employee turnover

Job satisfaction and productivity

Job satisfaction and safety

Job satisfaction and union activities

A w D
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5. Job satisfaction and absenteeism
6. Few other effects of job satisfaction.

The effects of low Job Satisfaction:
The effects of low job satisfaction are as follows:

1 Lack of productivity

2. Pooroverall morale

3. Thejob stress

4 High employee turnover rates

Factors Relating to Job Satisfaction

Job satisfaction is derived from many interrelated factors. Every factor has it’s own
importance and which can not be neglected. All these factors are subject to change from
time to time and therefore study of these factors is important. These factors are:

1. Personal Factors

i. Sex : In most of the investigations on the subject, it is revealed that generally women
are satisfied with their job than man. This may be because of multiple role of women when
they take position outside home. It was found that, women prefer to work with friendly
people, good social position in spite of less pay.

ii. Age: Studies have found different results in different groups on the relationship of
age with job satisfaction. Some feel that age has little relationship with job satisfaction but
this relationship has importance in some job situations. In some groups job satisfaction is
higher with increasing age in other groups it is lower.

ilii. Education: In this relationship some studies show that there is a tendency for the
more educated employees to be less satisfied and conversely the less educated employees to
be more satisfied. But, other studies shows no relationship at all and certain variables such
as; companies advancement policy in relation to education have to be considered.

iv. Time of Job: Several studies show that job satisfaction is higher in first few days
then falls slowly.

2. Factorsin job

i. Type of Work: The most important factor in the job is the type of job. Studies have
shown that in job causes greater job satisfaction than the routine work. Other studies have
shown that a majority of factory employees to be dissatisfied where as a minority of
professionals were dissatisfied.
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ii. Skill Required: Where skill exists to considerable degree, it tends to become the
first source of satisfaction to the employees. Satisfaction in condition of work or in wages
became prominent only where satisfaction in skill has materially decreased.

iii. Occupational Status : Occupational status shows a vary high correlation with
intelligence, income and year of education. It has been found that employees are more
dissatisfied in the jobs which have less social status and prestige.

iv. Responsibility: Responsibility also plays a major part in an industry . Thus studies
on responsibility among factory managers have been found more significance leading them
to job satisfaction.

3. Factors controlled by the management

i. Wages: Wages are the most important factor of the job satisfaction. Higher the
wages more the job satisfaction, but this is not necessarily lead to cover all employees’
satisfaction. Studies show that in some cases salary was rated well blow in job satisfaction,
but security and opportunities for advancement by highly educated class of people is much
higher than salary.

ii. Working Condition: Comfortable working conditions are ranked an important
factor also. Better the working condition less will be fatigue and more will be job satisfaction.

iii. Benefits: Other benefits have been ramped as an important factor also. Since
studies show that highly educated employees having a good pay give more importance to
benefits and facilities.

iv. Security : All the studies show that employees want a steady work The higher will
be the job satisfaction when there is a job security and vice -versa. But studies also show
that security is also less important to better educated persons.

v. Opportunity for Promotion: Studies show that after years in the job people will
give more importance to advancement than pay. Job satisfaction is more ebullient where
there are ample opportunities for career advancement.

Measuring of Job Satisfaction Gorakhpur Headquarter of NER.

Table No. 1
Main Factors of Satisfaction Overall Satisfaction %
Fringe Benefits 70.67
Human Resource Policy 82.67
Labour welfare 68.67
Work conditions 3333
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Measuring of Job Satisfaction Figure No.1
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The main causes of job dissatisfaction Gorakhpur Headquarter of NER

Table No.2

Main Causes of Job Dissatisfied? % Dissatisfied with Aspect of Job
Pay 24

Promotion 42.67

Security 14.67

Work Conditions 50.67

Education facility 24.00

Employee Welfare Fund 2333

Medical facility 36.67
Accommodation facility 2533

What are the main causes of job dissatisfaction? Figure No.2

The Main Causes of Job Dissatisfaction

M % Dissatisfied with Aspect of Job
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The Impact of Satisfied and Dissatisfied Employees on the Workplace

% One theoretical model—the exit-voice—loyalty—neglect framework—is helpful in
understanding the consequences of dissatisfaction.

Exit and Neglect behavior include our performance variables- Productivity,
Absenteeism and Turnover.

Voice and Loyalty behavior Constructive | Destructive
include- Constructive behavior that allow | Active \oice Exit
individual to tolerate unpleasant situations or
to revive satisfactory working conditions.

Passive Loyalty Neglect

Job Satisfaction and Job Performance
<> HAPPY WORKER—————> More Productive Worker
< JOB SATISFACTION - PERFORMANCE CONTROVERSY:

* Satisfaction causes performance: S -> P

* Performance causes satisfaction: P -> S

..........

* Reward causes both performance & satisfaction: R ->P & S

«  Organizations with more satisfied employees tend to be more !
effective than organizations with fewer. PERFORMANCE

Job Satisfaction and Customer Satisfaction

«»  Customer satisfaction is a very important requirement for many firms.Their
performance gets marked by keeping their customers satisfied and happy.

Satisfied employees increase customer satisfaction and loyalty.

Since satisfied employees have high retention rate, customers are more likely to
encounter familiar faces and receive experienced service. All these qualities build
customer satisfaction and loyalty.

3

8

R/
0’0

Conclusion:

After analyzing the whole situation the researchers concludes it is proved that Gorakhpur
Headquarter (NER) of Personnel’s are satisfied in Research Survey .Personnel’s satisfied
in major items example of fringe benefits (70.67%) ,Human Resource Policy (82.67%) and
Labour welfare (68.67%) but only satisfied in working conditions (33.33%) . So, Personals
of Gorakhpur Headquarter are satisfied.

Suggestions:

The following suggestions and recommendation being preferred by the researchers
based on the finding of the study are worth considering:
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1.

There is a need to further improve these facilities by way of having modern equipments
in the hospital and clinics and by providing quality medicine in these hospitals and clinic
of Gorakhpur Headquarter.

NER should design Transfer policy should be need based for effective operation of
Indian Railways.

The Indian Railways should also pay attention on most importantly Staff Benefits
Fund because this fund is to be mainly utilized for education of staff and their children,
grant for scholarships for technical and higher education, recreational and amusement
of the staff and their children, grant to Railway institutions & club, sports and other
tournaments, relief distress among the Railways employees, grant to maintenance of
Railway employees.
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Internal And External Linkages of
Naxalites : Threats to India's
Internal Security

Praveen Kumar Singh*

ABSTRACT: To be successful, insurgent/militant movements have a variety of
requirements, most of which can be grouped in two categories - human and material
In general, insurgents must need outside support of all kinds when they cannot obtain
this support domestically. Safe havens, whether inside the country where the insurgent/
militant operate or across international boundaries, are essential to the success of any
insurgent/militant movement. Sanctuaries protect the group’s leadership and members;
provide a place where insurgent/militant can rest, recuperate, and plan future operations;
serve as a staging area from which to mount attacks; and, in some cases, function as
an additional base for recruitment, training, dissemination of propaganda, and contact
with the outside world. Without safe havens, insurgent/militant are constantly
susceptible to security forces.Similarly, the Maoist movement in India has also been
receiving support from Maoist parties in the Philippines, Iran, Turkey, the US, UK,
Italy, Peru and Greece. This expansion is part of a well thought-out strategy to broaden
their ties to include groups that would help them enhance their influence, strengthen
their capacities and enrich their coffers.

Key-words . Dissemination, insurgent, propaganda, security forces, influence,
spontaneous, sympathizers,recruitment.

INTRODUCTION

Naxalite movement, an expression of socio-economic and law &order problem was
born in 1967 in asmall place, Naxalbari in West Bengal. The young and fiery ideologies of the
Marxist-Leninist movement in India formed the CPI (M-L), envisioning a spontaneous mass
upsurge all over India.After four decades, it was the year 2006, when Prime Minister
Manmohan Singh warned, “Naxalism as the greatest threat to India’s internal security.” The
credit for the survival of the movement for over 40 years must go to the government, which
has failed awfully in addressing the causes and conditions that sustain the movement.
*Assistant Professor, Department of Defence & Strategic studies DDU Gorakhpur University Gorakhpur
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To be successful, insurgent/militant movements have a variety of requirements, most
of which can be grouped in two categories - human and material. In general, insurgents most
need outside support of all kinds when they cannot obtain this support domestically. Safe
havens, whether inside the country where the insurgent/militant operate or across international
boundaries, are essential to the success of any insurgent/militant movement.

Sanctuaries protect thegroup’s leadership and members; provide a place where
insurgent/militant can rest, recuperate, and plan future operations; serve as a staging area
from which to mount attacks; and, in some cases, function as an additional base for recruitment,
training, dissemination of propaganda, and contact with the outside world. Without safe
havens, insurgent/militant are constantly susceptible to security forces.

There are numerous reports in open-source media in India and elsewhere that link
Naxalites to a number of militant and criminal groups throughout South Asia. These groups
interact with Maoists from Nepal, secessionists in India’s restive northeast, 1SI-backed
Islamists from Bangladesh, criminals from Myanmar and the Liberation Tigers of Tamil
Eelam (LTTE) in Sri Lanka.

The linkages among the Naxalites/Indian Maoists and other insurgent/terrorists
groups (internal or external) can be understood under following heads:

1. Regional linkages
2. Extra-regional/ International linkages
3. Internal linkages

These linkages of Naxalites with other terrorist/insurgent groups operating within
or outside the Indian territory range between, on the one hand, forging bilateral ties to
floating broad fronts and, on the other, sending formal messages and ‘revolutionary’ greetings
during conferences to exchanging tactical skills and weapons. Reportedly, Indian Maoists
also have formal, fraternal ties with similar groups operating in other parts of the world.

1. Regional linkages -
(a)CPI1 (Maoist) and CPN (M) -

A variety of linkages have been reported between the Communist Party of India
(Maoist) and the Maoists of Nepal, the origin of which can be traced back to the year 1995
(a year before the Communist Party of Nepal-Maoist launched its people’s war) when the
Nepalese Maoists and the then People’s War Group (PWG) had their first meeting. This
was followed by issuing of joint statements by the two parties on humber of occasions. To
express its solidarity with the Naxal factions, the politbureau of the CPN-M, on 25 January,
2002, condemned the Indian government’s proscription of the then Peoples War (PW) and
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the Maoist Communist Centre of India (MCCI) under the now defunct POTA, 2002 and
expressed its resolve to work together with the Indian Maoists to oppose the ban as well as
to build opinion against it.* Since then the Nepali Maoists have been extending full support
and cooperation to their counterparts in India not only on ideological basis but also for arms
procurement, drug trade, training and resource mobilization. Together, these parties wish to
form a Compact Revolutionary Zone (CRZ) extending from Pashupati, Katmandu in the
north to Tirupati, Andhra Pradesh in the south traversing through the states of Bihar, West
Bengal, Jharkhand, Chhattisgarh, Madhya Pradesh, Maharashtra, Karnataka, Orissa and
Andhra Pradesh.? They are also reported to have formed the Indo-Nepal Border Regional
Committee (INBRC) to ‘coordinate their activities’ in north Bihar and all along the Indo-
Nepal border. The porous, open border between India and Nepal has facilitated smooth
coordination between the two groups. Over the years, this association has evolved into a
strategic alliance with a steady exchange of men and material, extension of training facilities
and safe havens, and facilitation and procurement of arms and explosives.

While Nepal’s Maoist party, which abandoned its armed struggle in 2006 and returned
to mainstream politics after contesting and winning an election two years later, denies
supporting the Indian Maoists in their anti-state activities, it however admits having ideological
sympathy for them. Over and above all this, the Nepalese Maoists have been conducting
propaganda for the Indian Maoist groups and possibly funds are being channeled to the
Naxalites from international sympathizers through CPN (Maoists). Similarly, there are also
evidences that indicate that Indian Naxalite elements too publicise the activities of the Maoists
of Nepal.

(b) Naxalites & THE ISI -

Pakistan’s Inter-Services Intelligence (ISI), in its attempts to rope in India-based
militant groups, has found the Indian Maoists more than suitable for its agenda. For this, the
ISI has made use of underworld dons like Dawood Ibrahim and Chhota Shakeel to facilitate
the linkage. Naxals are now part of the ISI’s “Karachi Project” that aims to bleed India,
both militarily and economically, without leaving any evidence of its involvement. Reportedly,
ISI has also facilitated contacts between the Maoists and anti-India Islamic terror groups
like the Lashkar-e-Tayyeba (LeT) and Jaish-e-Muhammed (JeM) based in Pakistan; Harket-
ul-Jihad-al-Islami (HuJl) based in Bangladesh and those that operate in India like the Indian
Mujahideen and Students Islamic Movement of India (SIMI).2 The Indo-Nepal and Indo-
Bangladesh borders are used extensively by these Islamic groups as transit routes to reach
out to the Naxals in India. The IS is also using the Naxals’ local network in pushing counterfeit
currencies all over India. These external contacts have opened a wider world for the
Naxals in terms of new ways of fund raising that include trafficking of drugs and counterfeit
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currency, arms procurement and training. Some of the training camps are located in
Bangladesh funded by the ISI and run by Bangladeshi left extremist groups.Recently
Bangalore police arrested two Maoists and seized pistol, visa, passport and 25 Lack Rupees
and this revealed the linkage between a person named Altaf residing in Dubai who is acting
as an anchor between Maoists and Pakistani Islamic Terrorist groups. ISI had engaged
Dawood Ibrahim and through his accomplice Chhota Shakeel to engage Maoists - that is
Naxalite leaders in India - and instigate them to commit terrorist acts. The Maoists were
leaving to Dubai to get trained in organizing terror activities in India. Many news papers of
13th Aug 2010 published this story without much importance. Many journalists shows
sympathy towards Maoists could be the reason behind it.*

STRATFOR sources in India also claim that the Pakistani intelligence has established
business relationship with Naxalites to sell arms and ammunition and has lately tried to use
Naxal bases for anti-Indian activities. There is evidence that the ISl is providing weapons
and ammunition to the Naxalites in exchange for money or services, mostly through third
parties like the United Liberation Front of Assom (ULFA) or the ostensible Bangladeshi
militant leaders like Shailen Sarkar. The Naxalite leaders in India, on the other hand, deny
any linkages with ISI or Pakistan but have very publicly pledged their support for Pakistan
ISI sponsored separatist movements in the Indian state of Jammu & Kashmir.® The
involvement of the ISI and some militant groups of northeast India in facilitating the drug
trade for the Naxals is also reported by the intelligence agencies. It is important to note here
that the Naxal dominated areas are not only rich in minerals and inhabited by tribals, also
popular drug cultivating tracts (cannabis and poppy in particular) especially in the states of
Madhya Pradesh, Maharashtra, Chhattisgarh, Bihar, Jharkhand, Orissa and Andhra Pradesh.
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At the same time, the Naxals are a bit cautious in their liaison with the jihadist
groups because of the long-term consequences. Moreover, the ideology and objectives of
these groups are quite different. Therefore, the Naxal leadership is said to be in favour of
“specific and need-based exchanges” with these groups that could be restricted to
“consequential solidarity”.

(c) LTTE Links-

The linkages of Naxalites with Sri Lankan Liberation Tigers of Tamil Eelam (LTTE)
date back to 1990s, when it was reported by the Indian intelligence agencies that PWG used
to acquire weapons especially AK-47 series rifles from this organization. The LTTE had
apparently imparted land-mine know-how and IED-related manufacturing techniques to the
erstwhile PWG. The outfit was also reported to have acquired AK-47s and sten guns from
the LTTE in 1991.% In the present context, the sources also claim that the remnants of
LTTE, after being defeated in May 2009 by the Sri Lankan government after decades of
struggle, are providing training to the Naxalites in guerilla war tactics for which the LTTE
were known including surprise ‘hit-and-run’ tactics and jungle warfare. The location of
these LTTE-Maoist training centers is thought to be the remote parts of central and southern
India, already under the complete control of the left-wing extremists.” The Naxalite presence
in Tamil Nadu with the discovery of a training camp organized by former PWG Naxals in
the Periyakulum forests of Theni district on 25 June 2007, which is also believed to have
strong sympathy for the LTTE, has led security agencies to suspect a renewed nexus between
the Naxals and the LTTE.® Nearly 100-200 LTTE cadres, who escaped from Sri Lanka
during Eelam War 1V, are estimated to be hiding in the jungles of central India and training
Maoist cadres inter alia in suicide attacks.

In the meanwhile, it is worth mentioning that New Delhi has for now ruled out any
deeper strategic ties between CPI (Maoist) and LTTE, such as them launching a combined
war against the state pointing to the lack of an effective LTTE leadership in the wake of its
defeat but the security officials who are monitoring coastal areas for infiltration by the
LTTE in the state of Andhra Pradesh, Tamil Nadu and Orissa, feel that the joint expertise of
the two insurgent groups could form a potent mixture.

(d) Coordination Committee of the Maoist Parties and Organisations of South Asia
(CCOMPOQSA) -

External linkages of Naxals also exist in the form of umbrella organisations at regional
and global levels. Prominent among them is CCOMPOSA, formed in July 2001. The Maoist
groups of four South Asian countries, India, Nepal, Bangladesh and Sri Lanka, have joined
hands to form CCOMPOSA to advance “Peoples War” in South Asia. The objective of the
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Committee is to unify and coordinate the activities of Maoist parties and organisations in
South Asia and spread protracted ‘Peoples War’ in South Asia. So far, the Committee has
met five times in June 2001, August 2002, March 2004, August 2006 and in March 2011.
The committee accepted Charu Mazumdar as its moving force and acknowledged him as
true heir of Mao Tse Tung. This probably indicates that CPI (Maoist) is likely to emerge as
the leading revolutionary party in South Asia. The implications are likely to be similar to
those of Compact Revolutionary Zone, but on a larger canvas. The last conference at an
undisclosed location in Nepal was attended by the Proletarian party of Purba Bangla-CC,
the Communist Party of East Bengal (ML) (Red Flag), the Balgladesher Samyobadi Dal
(ML) (all from Bangladesh), the Communist Party of Bhutan (MLM), Communist Party of
Nepal (Maoist), Communist Party of India (Maoist), Communist Party of India (ML),
Naxalbari and Communist Party of India (MLM). The Communist Party of Ceylon (Maoist),
which attended the meeting, is not a signatory to the resolution, thereby indicating that it was
invited as an observer to the conference. At a time when the relevance of SAARC is being
widely questioned, the political leadership in South Asia can hardly afford to ignore this
Maoist quest for redemption in the region. When CCOMPOSA was formed it was seen as
just another Maoist platform. But, last four years, show that it has established itself as the
principal coordinator of Maoist Movements in different parts of the region. The fourth
CCOMPOSA meeting, through its political resolution, vowed to strengthen and expand
relations among the Maoist organizations in the region and to assist each other to fight the
foes in their respective countries.®

2. International Linkages -
(a) Revolutionary International Movement (RIM)-

The erstwhile Peoples” War Group maintained constant touch with Maoist groups of
27 countries through Revolutionary International Movement. The party also participated
in an international seminar held in December 1996 at Brussels to express and promote
solidarity among the revolutionary movements in different countries. Indian Left Wing
Extremist sympathisers living in foreign countries have been co-opted to publish and
circulate Vanguard International Bulletin published by Vanguard Multimedia Publishing
Foundation. A Turkish Maoist organization is known to have undertaken the task of publishing
PWG activities through an internet website.

(b) Linkages with Left Wing (Maoist) organizations in Philippine and Turkey-

The Maoist movement in India has also been receiving support from Maoist parties in
the Philippines, Iran, Turkey, the US, UK, Italy, Peru and Greece. According to a senior
intelligence official from Andhra Pradesh, Kobad Ghandy, Polit Bureau member of the CPI
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(Maoist), who was arrested in September 2009 in New Delhi, visited Canada and the United
Kingdom in 2005 to forge linkages with like-minded people and organisations. He visited
Toronto, Vancouver and Edmonton in Canada, for five weeks, and London, Birmingham and
Bradford in UK for a week. He is said to have distributed 400 CDs containing two Maoist
propaganda films-Blazing Trail and Bhoomkal-and a few documents of the outfit. Kobad
Ghandy, incidentally, was also the head of the Central Propaganda Bureau (CPB) of the
CPI (Maoist). According to former Chief of the SIB, during these visits abroad, Kobad
Ghandy raised funds to the tune of 2, 06,000. * Some of the above mentioned peer groups
have been organizing public protests in Europe against “Operation Greenhunt”, and conducting
propaganda campaigns.t* This expansion is part of a well thought-out strategy to broaden
their ties to include groups that would help them enhance their influence, strengthen their
capacities and enrich their coffers.

(c) Friends of Indian Revolution (FOIR)-

FOIR is another umbrella organization whose representatives abroad seek to raise
finances in several countries, especially that of the west, for the cause of Indian
‘revolution’. Then there are also bodies like International Conference of Marxist-Leninist
Parties and Organisations (ICMLPO) and International Communist Movement (ICM)
that link groups located all over the world stretching from Peru to Philippines. They
sustain fraternal ties and jointly conduct programmes that are mutually beneficial .2

There is also a renewed attempt on the part of CPI (Maoist) to internationalise the
alleged state brutalities of ‘Operation Green hunt’. To express solidarity in support of the
people’s war in India, an international conference was held at Hamburg, Germany in the
month of November, 2012.%

All these external linkages have, no doubt, served one important purpose. They have
given Naxalites visibility and propaganda in different parts of the world. Thus, they have
been able to mobilize international political support from fraternal groups.

3. Internal Linkages-

From the various recoveries and facts it comes to notice that Naxals have well
established linkages with other Insurgent groups and few Muslim fundamental organisations
active in India. These links provide the movement with not only psychological support, but
also with material support in form of money and weapons. In the past, the PWG’s over-
grounded cadres, including those in Delhi, had helped the outfit to form ties with secessionist
and terrorist groups and eventually procure arms from few of these groups based in India’s
North-east region.
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(a) North-East Insurgent Groups-

It is now well known that the Indian Maoists have good network with several key
militant groups of the northeast India that commenced roughly since the mid-1990s. In fact,
with some groups like People’s Liberation Army of Manipur, the exact modalities of working
— formal, semi-formal and informal - are spelled out through “memoranda of
understanding”.*® These linkages range from getting arms, ammunitions, communication
devices to training from the northeast militant groups like National Socialist Council of Nagaland
(NSCN-1M), anti-talk faction of the United Liberation Front of Assam (ULFA) led by Paresh
Barua, People’s Liberation Army (PLA), People’s Revolutionary Party of Kangleipak
(Prepak), Revolutionary People’s Front (RPF), Kamtapur Liberation Organisation (KLO),
Gorkha Liberation Tiger Force (GLTF), Gurkha Liberation Organisation (GLO), Adibasi
National Liberation Army, Adivasi People’s Army (APA), and National Democratic Front
of Bodoland (NDFB).* Maoists, in turn, are said to be providing explosives (ammonium-
nitrate) and funds to these northeast groups.*” Chinese small arms mainly find their way to
the ‘Red Corridor’ mainly through these groups.Also, it is through the northeast groups that
the Maoists have good access to militant smuggler groups of Myanmar.

The mutual support between Naxals and northeast insurgent groups is not just
restricted to material, but extends to moral aspects as well. While Naxals have strongly
supported “people’s movements” of the northeast, the northeast insurgent groups have stood
by “Indian revolutionaries”. “Enemy’s enemy is a friend” is the guiding maxim in this case
as well. ULFA leader Paresh Baruah once remarked, “The Indian colonial government is
also viewed as an enemy by the Maoists. Our enemy is also the same and so there is an
understanding with them.”?® Yet, what is more alarming for India’s security are the attempts
being made by the Maoists to infiltrate districts of Assam and Arunanchal Pradesh in collusion
with local insurgent groups being backed by Pakistan’s ISI. The presence of Maoists is
especially felt in pockets of Tinsukia, Dibrugarh, Lakhimpur, Dhemaji, Sivasagar, Golaghat
and Karbi Anglong districts of Assam and Lohit (adjoining Tinsukia) and Lower Dabang
district of Arunachal Pradesh. The hub of Maoists activities is said to be in Sadiya area,
situated in Assam-Arunachal Pradesh border. Governments of Assam and India have recently
admitted to this.*The northeast India has now become a new “strategic area” for the
Maoists.

Therefore, apart from military utility of training, arms procurement and sanctuary,
the Maoists also found parts of the northeast of India as a new zone of “revolution” to
establish what they call as “base areas”. In this regard, two major causes are being exploited:
deprivation among the tea workers of Assam and anti-dam sentiments in Arunachal Pradesh.?
Since there is political vacuum in both cases, Maoists are more than willing to fill them.
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Interestingly, adivasis in tea gardens are descendants of migrants from present-day Jharkhand,
Bihar, Odisha, Chhatisgarh and Madhya Pradesh from the days of the British times. The
Maoists have already set up local committees in these areas. From there it will become easy
for them to link up to southern parts of Bhutan, where Nepali refugees are populated. Indian
Maoists already have well-established links with the Bhutanese Maoists at both bilateral
and global levels. They are members of umbrella organisations like Coordination Committee
of Maoist Parties and Organisations of South Asia (CCOMPOSA), Revolutionary
International Movement (RIM), World People’s Resistance Movement (WPRM) and
International Communist Movement (ICM).

(b) J&K Terrorist Groups-

Vishwa Ranjan, the director-general of police of Chhattisgarh state, alleged that
Naxalites have constantly been meeting with members of the outlawed Pakistani militant
group Lashkar-e-Taiba (LeT). On 11 November, 2010, Mr. Ranjan said that two LeT
operatives attended a Naxalite meeting in the month of April or May. While their presence
at the meeting still needs to be corroborated the likely perception, according to the chief is
that the Naxalites held the meeting to adopt a new policy and plans for increasing “armed
resistance” in order to seize political power in India.ZBesides, spokespersonsof CPI (Maoist)
on many occasions have openly supported the action and cause of the J&K terrorist groups.
The Lashkar-e-Taiba terrorists who carried out the attack on the American Centre at Kolkata
in 2001 had escaped to Jharkhand and had taken refuge in a Naxalite sympathisers’ house,
in Ranchi. In return of this and similar other favours, the J&K terrorists who are well trained
in handling of Improvised Explosive Devices (IEDs) and sophisticated arms, impart training
to the Naxalite groups.

CONCLUSION-

Because of extensive linkages with both state and non-state actors within and without
India, Left wing extremism (LWE) fails to strictly qualify as an “indigenous” movement.
Major drivers for these linkages are arms, training, finance, ideology, drugs trade, and the
plan to forge a broad front against the “common enemy” i.e., India, in achieving the overall
objective of capturing power. These linkages are not only increasing in depth and quality but
are also turning deadly.Naxals have deep linkages with their counterparts in Nepal (Communist
Party of Nepal-M), not only on ideological basis as officially claimed by the CPN-Maoist;
but also for arms procurement, drugs trade, training and sanctuaries and resource mobilization.

The linkages synthesized by Naxalite-Maoist groups with North-east insurgents and radical
Islamic organisations, particularly for availing terror logistics; continue to be a key concern
for the internal security of India. As far as the presence of Naxalites in the North-east is
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concerned, they are just making a foray into the region. It is, therefore, important to nip it in
the bud. The idea of the government of Assam to form a special task force on the lines of
Andhra Pradesh’s ‘Greyhounds’ and coordinated operations with neighbouring states like
Arunanchal Pradesh are fine. But what is more important is a ‘comprehensive development
approach’. All Maoists want is a cause to exploit and they spread their influence wherever
grievances exist.

In the current geo-strategic scenario, these apprehensions need to be taken care of on the
war footing so as to prevent a strategic crisis which India may likely face in the future due
to a three front security threat-from Pakistan, China and internal. To break these linkages
should be part and parcel of India’s counter-Naxal strategy. India has to commit its full
diplomatic energy in a serious way both at bilateral and multilateral levels to make sure that
the external sources of support to Maoists are disrupted permanently. India has set up more
than 25 Joint Working Groups on counter-terrorism with various countries and regional
organisations. These groups should be enhanced to target Naxals as well. At the same time,
more vigilance should be mounted on Naxals interactions with other militant groups in India
to identify and disrupt them. Now time has come that India should push aggressively for a
global cooperation to ensure that no state or its agencies offer its territory to any terrorist
group.
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Living at the Edge: National Security
Implications of Climate Change for India

Abhishek Singh*

ABSTRACT: Climate change exactly does not fit into the mode of
traditional threats to national security, such as war, terrorism,
insurgency, or sabotage. Yet its non-violent and gradual dynamics
of manifestation serve only to disguise its impact on livelihoods,
social order, peace, and stability. Despite being the most profound
of the environmental change problems confronting the world at
large, with disproportionate impact on Asia and Africa, there is
relatively little research that explores the implications of climate
change for national security in India. This paper examines the
possible connections between climate change and national security
with particular reference to India. It further scrutinizes the key
environmental trends that serve as ‘stressors’ for the transmission
dynamics of security threats posed by climate change to the country.
It concludes with a range of recommendations on how India could
mitigate the security threats imposed by climate change.

Key Words: Climate Change, Extreme Weather, National Security,
Stressors and Territorial Contiguity.

1. INTRODUCTION

Climate change is evolving fast as the utmost crucial challenges of this century. The
Fourth Assessment Report (AR4) of the Intergovernmental Panel on Climate Change (IPCC);
IPCC AR4 has delivered enthralling evidence that climate change is advancing rapidly as a
global risk with impacts far beyond just the environment (IPCC, Climate Change Report,
2007).

Recent projections and analytical studies indicates that the increasing global
temperatures, arctic and glacial melt down, sea level rise and other climate change induced
environmental degradation will give rise to extreme weather events and overstretch many
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societies’ adaptive capacities within the coming decades thus increasing socio-economic
vulnerabilities.

IMPACT OF EXTREME WEATHER TRENDS ON SELECTED REGIONS

R =

%

Mexico and Southwest United States

Changes in the Hadley Cell circulation patterns are expected to drive a hotter, drier climate with attendant expansion of desert
and arid zones, though patterns will be dominated by natural variability. This region is also vulnerable to both Pacific and
Atlantic hurricanes, which are expected to become less frequent but more intense and, therefore, more destructive.

e Eastern Mediterranean Region
The recent amplification of freshwater deficits since the early 1980s is consistent with an expanding Hadley Cell. This suggests
that more extensive droughts are likely in a region with chronic water stress and long-standing security issues.

Southwest Asia

Already a water scarce region, continued expansion of the Hadley Cell would imply a hotter, drier regional climate with
attendant expansion of desert and arid zones. This could amplify recent tensions over the management of transnational
waterways in the region,

o Indus, Ganges, and Brahmaputra Region
Annual precipitation in the Indus, Ganges, and Brahmaputra river basins is dominated by the South Asian monsoon and
dependent upon melt water from the Himalayan region. In the short term, warming influences on the South Asian monsoon
point to amplified natural variability leading to a less reliable monsoon, and a likely increase in extreme precipitation. Hence,
one can expect to see increased flooding throughout the region.

China

Large portions of China lie in the subtropical regions likely to be affected by an expanding Hadley Cell. Weather and climate
conditions in this region are dominated by a combination of natural variability, a warming trend, and recent regional
industrialization causing large emissions of aerosols from coal-fired power plants. As new policies reduce aerosols and
warming continues, enhanced extremes are now evident and likely in the near future.

Ya

= Arctic Region

The total volume of Arctic sea ice shrank in the summer of 2012 to the smallest amount ever observed during the age of
satellites. The transition to summer season ice-free status is now well underway and could happen within a few decades. This
shift has already injected sovereignty disputes, jurisdictional claims, resource competition, and military capacity expansion
into the national security considerations for the region.

Figure 1: Impact of extreme weather trends on selected regions of world due to
global climate change effect (Source: Climate extremes: Recent trend with implications
for national security, McElroy, M. & Baker, D. J. October 2007)
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Conferring to the IPCC, the likely range of global average surface warming over the
period of this century vary from 0.3° C to 6.4° C, depending on the model used for simulation.
The corresponding average rise in sea level ranges from 0.18m to 0.59m, excluding the
impact of dynamic changes in the ice flow (Ibid). In southern Asia, the mean annual increase
in temperature by the end of the century is projected to be around 3.8° C in the Tibetan
plateau and 3.3° C in South Asiaand 2.5° C in South East Asia (Christensen, J.H., B. Hewitson
etal, 2007). Although, there is still an ongoing debate over the pace at which the temperature
is expected to rise over the coming century, potential mechanisms by which the change will
affect the region are clear. These are the changes to subcontinent’s river systems that flow
from the Tibetan plateau to the Indian Ocean, and, rising sea levels and their impact on river-
deltas and low-lying islands (Brahma Chellaney, April 2007). In addition to this another
mechanism relevant to the this study: extreme weather—cyclones, droughts, floods etc., that
do not exclusively result from global warming but are both vitiated by it and complicate our
response to the disasters it causes.

In the national and international security environment, climate change threatens to
add new hostile and stressing factors. On the simplest level, it has the potential to create
sustained natural and humanitarian disasters on a scale far beyond those we see today. The
consequences will likely foster political instability where societal demands exceed the capacity
of governments to cope.

Therefore, climate change acts as a threat multiplier for instability in some of the
most volatile regions of the world. Projected climate change will seriously exacerbate already
marginal living standards in many Asian, African, and Middle Eastern nations, causing
widespread political instability and the likelihood of failed states. The effects will be worldwide
and will impact all nations. The box below in figure 1 highlights some of the changes we
expect to see in selected regions that are highly relevant to Indian national security interests
too.

Although climate change is a global phenomenon, its threat and vulnerability differ
not only from one continent to another, but also among sub-region, countries, and even
communities. Despite its disproportionate impact on Asia, most extant studies on climate
change and security have emerged specifically from developed countries. In this regard,
exploring how climate change impacts on national security in India is crucial, partly because
of two reasons. First, India’s population, which is world’s second highest after China and
thus large population will be affected by this phenomenon in numerous ways. Along with this,
the dynamics of its internal security and stability has regional and continental consequences.
Second, the country is characterized with such negative human development indices like,
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poverty and unemployment rate, wide income and gender inequality, prevalence of diseases,
endemic corruption, and the existence of various boarder disputes. This prevailing situation
foregrounds much of the internal security complex and dynamics that climate change is set
to trigger or intensify in India.

In light of this, the article explores the consequences of climate change for national
security in India with the following questions:

§ Isthere any connection between climate change and national security; and if yes, how
do we explain such linkage(s)?

8  Arethere any distinguishable environmental trends that act as ‘stressors’ via which
climate change undermines national security in India?

8  What measures could be adopted to mitigate or adapt to the challenges posed by
climate change in India?

The remainder of this paper attempts to proffer answers to these questions.
2. CONCEPTUAL EXPOSITIONS

The concepts of climate change and national security are pivotal in this and hence
the way in which they are understood here needs to be elucidated.

Climate change refers to any change in climate overtime, as a result of either
or both natural variability and anthropogenic factors. Article 1 of the United Nations
Framework Convention on Climate Change defines climate change as: ‘a change of
climate which is attributed directly or indirectly to human activity that alters the
composition of the global atmosphere and which is in addition to natural climate
variability observed over comparable time periods’ (UNFCCC, 1992).

The subject of security is one of the basic pre-occupations of every individual,
community, state or nation. Consequently, it is common to see references being made to
human security, community security, state security, societal security, and national security
among others. In this context, the paper is concerned about national security. For long, the
idea of national security has been defined from a state-centric, militaristic, and strategic
perspective. In this way, Lipman argues that a ‘nation is secure to the extent that it is not in
the danger of having to sacrifice core values, if it wishes to avoid war, and is able, if challenged,
to maintain them by victory in such war’ (Lipman, 1943). Thus, national security was implied
in cryptic terms and equated with the security of the state or the nation. National security is
an ensemble of two key elements: human security and physical/state security.

While the human security dimension focuses on improving the existential conditions
of citizens of a nation/state by preventing or mitigating threats to human safety and survival,
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the physical security dimension pivots on the protection of the territorial integrity of the state,
including its vital national assets. David King, the UK Government’s chief scientific adviser,
considers climate change a bigger threat than terrorism to national security (Brauch, 2002).
The German Ministry also published a report for the Environment, Nature Conservation and
Nuclear Safety to look into the connection between climate change and security (BBC,
2007). Moreover, the Institute for Global Communications has developed a matrix of possible
interaction between climate and security to look into the matter more precisely (table1)(Wisner,
2007).

Direct ;
impact Indirect Consequences Slow-onset
Water Food Health ;ﬁf:r;ls Disasters Bio-fuel Sea level
. Nation states
L‘?ﬂg WSIODY  pegintolose  Isolated food
Short term Local conflict  Failure to Failure to development- credibility - fuel ", Small number
(2007- . . due to competition  of
aver water meet MDGs meet MDGs induced o . .
2020) displacement inability to & price displacements
prevent large  spikes
from 1950s disasters
Displacement  Significant
of rural poor political
; Increased . dueto CDM & unrestdueto  Food-fuel Increasing
ﬁum local & some  Significant ;ﬁrdmm Wik large scale failure of competition  displacement
2021- international  displacement production dams & other  DRR & increases & & national
2050) conflict over  due to famine blems state based inadequate biodiversity  international
water pro mitigation & recovery in erozion tension
adaptation many
projects countries
Major
. upheaval
Major urban \ . .
Ong term Major Major Major upheaval and m:‘mational grtj;;tent ?nit?:ational
@051 international  displacement  displacement  other political implications  due to food- tensions due to
conflict over & political due o fall out from ) .
2100) va 2 , due to fuel population
waler upheaval epidemics mega-project " .
disnlacement unattended competition  displacement
Pl weather
catastrophes

Table 1: Possible Interaction matrix between Climate and Security,
(Source: (Wisner,2007).

Ben Winser divided the climate change impacts into three categories direct impacts,
indirect impacts and a slow onset of change. He tried to build connections in the short,
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medium and long term. Itis clearly indicated in table above that climate change will impact
national security in the medium and long term. In this sense, national security is both qualitative
and dynamic. In its qualitative sense, it encapsulates the unending drive of the state for
improvement in the wellbeing of citizens as well as the protection of lives, property, and
resources within its defined territorial boundary. It is dynamic in the sense that its broad
contours oscillate with emergence of new threats or the transformation of old threats, which
may come from within or outside the territorial borders of the state. In other words, as the
political, economic, military, and social causes of threats change, so does the national security
posture of a country change (Okodolor, 2004; Ezirim, 2008a).

3. IMPLICATIONS OF CLIMATE CHANGE

Whilst significant uncertainties persist regarding the extent and speed of climate
change, the overwhelming global scientific consensus is that the Earth’s atmosphere is
warming rapidly, perhaps at an unprecedented rate, and that much of this warming is due to
human activity. The UN Intergovernmental Panel on Climate Change (IPCC), the multilateral
body charged with assessing the implications of climate change, predicts that global warming
will trigger enormous physical and socio-economic changes. For the Indian subcontinent, the
projected changes by IPCC, based on the General Circulation Model (GCM), which projects
warming of 2-4.7 °C, with the most probable level being around 3.3 °C by the year 2100
(A1B scenario) (Solomon et al, 2007). Most scenarios project a decrease in precipitation
during the internal dry period and an increase for the rest of the year. At the same time, an
increase in heavy rain events is probable, particularly in the north of India. The global sea
level rise of 0.1 t0 0.9 meters is particularly expected to be high in the Indian Ocean, especially
on the west coast.

Conversely, the projected climate change will affect India particularly severely. Its
consequences include arise in sea level, threatening areas such as the densely populated
Ganges delta, changes in the monsoon rains, the melting of the glaciers in the Hindukush-
Karakorum-Himalaya region (crucial for the water supply in the dry seasons), and the
foreseeable increase in heavy rain events and intensity of tropical cyclones (Parry et al,
2007). Thus, the effect can be studies in two terms- Physical and Socio-economic effects:

3.1PHYSICAL EFFECTS

The likely physical effects of climate change in India include: (1) higher average
surface and ocean temperatures; (2) more rainfall globally from increased evaporation; (3)
more variability in rainfall and temperature, with more frequent and severe floods and droughts;
(4) rising sea levels from warming water, expanded further by run-off from melting continental
ice fields; (5) increased frequency and intensity of extreme weather events such as hurricanes
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and tornadoes; and (6) extended ranges and seasons for mosquitoes and other tropical disease
carriers (IPCC, 2001a, 2001b). It can be expressed through the subsequent broad headings:

Glacial recession: The glaciers on the Tibetan plateau are the source of Asia’s
biggest rivers, including the Brahmaputra, the Indus, the Sutlej and several of the northern
tributaries of the Ganges that irrigate the subcontinent. Geopolitically the source of most of
these rivers, except the main Ganges, lies in China. The melting of the Himalayan glaciers as
a result of the rise in the earth’s temperature will first increase the drainage through the
major river systems into the ocean, followed by reduction in the their volumes once the
glaciers begin to disappear. It is projected that some of the mightiest Himalayan rivers might
end up as seasonal, monsoon-fed rivers like those in southern India. The figure 2 shows the
vulnerability of this geopolitically crucial region.

Himalayas Annual Precipitation
Return Frequency 30 Aggregated Over All Land Areas

Watter

Expected

Proporticon of Land Area

I Driesr

1950 1960 1970 1980 1830 2000 2010

Wiae

Figure 2. Trends in the Prevalence of Extreme Annual Precipitation in thelndus,
Ganges, and Brahmaputra River Basins.

(Source: Climate extremes: Recent trend with implications for national security,
McElroy, M. & Baker, D. J. October 2007)

(The chart in the figure 2 depicts the fraction of land area in the region
experiencing extreme total annual precipitation from 1950 to present. The red bars
show the fraction of land area experiencing dry anomalies defined as precipitation
lower than what one would expect to see once every 30 years using a 1950-2010
climatology. The blue bars show the fraction of land area experiencing similarly defined
wet anomalies. The gray area shows the expected proportions given a stationary climate.)
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Figure 2 shows the results of an analysis of annual precipitation extremes restricted
to the Indus, Ganges, and Brahmaputra River basins. These results clearly show an increase
across the region in the prevalence of annual precipitation extremes over the past six years
(2005-2011), consistent with the expected widespread increases in heavy precipitation events
with increased warming (SREX). However, the results are consistent with theory regarding
anthropogenic influences on the South Asian monsoon, namely that natural variability will be
amplified and acommon pattern will be a likely increase in extreme precipitation (SREX). If
this trend continues, one would expect to see increased flooding throughout the region,
consistent with recent large scale flooding along the Indus, Ganges, and Brahmaputra Rivers,
which will definitely destabilize the national-international peace and security.

Sealevelsrise: Therise in global sea levels due to the melting of polar ice caps and
glaciers around the world is expected to result in the submergence of low lying areas: including
river deltas, coastlines and small islands. This places highly populated regional cities like
Karachi, Dhaka, Mumbai, Kochi and Mangalore at risk. The rise in ocean levels are likely to
spur greater interstate and intrastate migration, especially of the poor and the vulnerable
from the delta and coastal regions to the hinterlands. In addition, the coastline could advance
inland across several heavily populated parts of Bangladesh, Sri Lanka, Myanmar and Pakistan
(asindeed, several parts of India). An influx of outsiders would socially swamp inland areas
and upset existing fragile ethnic balances in India provoking a backlash that strains internal
and regional security. It should not be forgotten that many societies in the region are a potent
mix of ethnicity, culture, and religion. India, for example, could face a huge refugee influx
from the world’s seventh most populous country, Bangladesh.

Bangladesh faces extinction from saltwater incursion, with the International Panel
on Climate Change (IPCC) saying that country is set to lose 17 percent of its land and 30
percent of its food production by 2050. Bangladesh today faces a rising frequency of natural
disasters. In addition to the millions of Bangladeshis that already have illegally settled in
India, New Delhi would have to brace up for the potential arrival of tens of millions more
people. “Climate refugees,” however, would not all come from across India’s borders. Within
India itself, those driven out by floods, cyclones, and saltwater incursion would head for
settlements on higher ground. In some cases, the effects of such refugee influxes would be
to undermine social stability and internal cohesion locally.

Higher frequency of extreme weather events: India is one of the Asian countries
that are vulnerable to the adverse consequences of climatic change. It has been noted that
India is suffering from climate-induced drought, desertification, and sea level rise as a result
of climate change. In India, environmental hazards, such as increasing drought, soil erosion,
coastal flooding, and heat wave in different parts of the country serve as the stressors on
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national security. Although the local people and communities have lived with these hazards
for many years and have evolved ways of dealing with them, climate change is already
exacerbating their impact with consequences for security and stability in India. The extent of
vulnerability however depends not just on the physical exposure to climate change and the
population affected but also on the extent of economic activity of the areas and capacity to
cope with impacts. Natural ecosystems such as mangroves, grasslands and coral reefs are
also likely to be affected by climate change.

3.2SOCIO-ECONOMIC EFFECTS

Not all societal effects of climate change will be negative, but a number of adverse
socioeconomic impacts are anticipated for India and other parts of world. These effects
include: (1) shortfalls in water for drinking and irrigation, with concomitant risks of thirst,
famine and food security; (2) changes and possible declines in agricultural productivity
stemming from altered temperature, rainfall, or pest patterns; (3) increased rates and
geographic scope of malaria and other diseases; (4) associated shifts in economic output and
trade patterns; (5) changes and possibly large shifts in human migration patterns; and (6)
larger economic and human losses attributable to extreme weather events, such as hurricanes.

India’s is touted to emerge as a leading global player in future. India’s economy is
growing at a remarkable 5-7 % per annum (the present economic recession could lower this
rate), and if this trend is sustained economic projections indicate that by 2035, India would
become the world’s third largest economy after China and the US (DCDC, 2007). Much
would however depend upon how she manages her environmental, political and demographic
challenges and importantly the emerging challenge of climate change and the unexpected
shocks to the economy- increasing disasters. For countries with developing economies like
India, the financial setbacks disasters inflict can be ruinous, in contrast to developed
counterparts, as disasters disrupt short term financial and economic management,
simultaneously necessitating substantial realignment in spending plans, adjustments in economic
targets and shifts in economic policy, and have negative longer term consequences for economic
growth, development and poverty reduction. The adverse impact on human security would
bear on national security as well. Climate change could create chronic economic problems
including unemployment. Unemployed youth could take to militancy, terrorism and organized
crime. It could create fresh conflicts due to environmental reasons and also aggravate the
existing conflicts.

India could also face bilateral problems with neighbouring countries due to climate
change reasons. For instance, a large number of environmental refugees could come to India
from Bangladesh thereby altering the demographic balance in the Indian states. Migrations
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could also take place from Sri Lanka, Maldives and Nepal. Water sharing issues could arise
between India and China, India and Bangladesh, India and Pakistan.

Clim ate Change

INCREASE IN GLOBAL Earth and Ocean
MEAN TEMPERATURE Warming
Changing Weather Patterns,
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Figure 3: National Security Threats from Climate Change Continuum
(Source: Authors’ modification of Maybee, 2008)

The above analysis in figure 3 demonstrates the climate change-national security nexus for
acountry or state. However, the connection between climate change and national security is
complex, non-linear, and, at best, uncertain. Nevertheless, its implications for national security
are more pronounced in states and regions of the world where environmental and natural
resource challenges have added greatly to the matrix of political, socio-economic, religious,
and cultural tensions threatening the survival of people and the stability or legitimacy of the
nation. Thus, it is very accurate in its context for India scenario also.

4. CLIMATE CHANGE AND NATIONAL SECURITY IMPLICATIONS OF
INDIA: CHANGING DYNAMICS

The relationship between climate change and security has become a subject of growing
public debate and academic inquiry, leading to the outpouring of scholarly literature (Garcia,
2008; Maybee, 2008; Podesta & Ogden, 2007). States, as well as international and regional
organizations, are equally engaging with issues surrounding the relationship between climate
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change and security. On April 17, 2007, for instance, the United Nations Security Council
held its first-ever debate on the impact of climate change on peace and security (UN
Department of Public Information, 2007). This demonstrates the recognition by the international
community that climate change is a serious threat to national and international security.

Global climate change, by its very nature, is a trans-national phenomenon. While its impacts
will not respect political frontiers, the sources of climate-related problems and the those at
risk from them might well be on different sides of national boundaries. This situation is
further complicated when the boundaries themselves are unclear, contested or both. As
states react to climate change issues in line with their self-interests, asymmetries in risk
perceptions and the existence of unresolved inter-state disputes are likely to complicate
ongoing conflicts. The following table 2 interposes the impact mechanisms of climate change
against the ongoing conflict dynamics in South Asia.

Conflict system/ Gilaclal Rising sea

Impact recession levels
mechanism

Jammu & Kashmir High - Medium Risk of war, motivated in part by the quest
for water resources

India-China border High - Medium Risk of natural disasters in India, worsening
India-China relations

Bangladesh *athnic High High High Risk of mass migration into India

invasion'

Pakistani High Medium Medium Risk of existential erisis in Pakistan, and of
separatism ethnic conflict

Sri Lankan civil war - High Medium Risk of mass migration, and of ethnic conflict
Nepal civil war High - High Risk of natural disasters and mass migration

into India due to social unrest

Table 2: Impact of climate change on ongoing conflicts in the Indian subcontinent

(Source: Nitin Pai, 2008, Climate Change and National Security: Preparing India for
New Conflict Scenarios)

5. STRATEGIC FRAGILITY AND BORDER CONFLICTS
5.1 INDIA-PAKISTAN STRATEGIC CONFLICTS

The Indus River system is the largest contiguous irrigation system on earth with a
total area of 20 million hectares and an annual irrigation capacity of more than 12 million
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hectares. The headwater of the basin is in India; thus India is the most powerful player
(Chietigj Bajpaee, 2006). Currently, Pakistan, Bangladesh, and Nepal are engaged in water
disputes with India. The Indus Water Treaty of 1960 settled some overarching issues, but
frequent disagreements persist. (Pakistan now considers India in breach of the treaty for
having caused “man-made river obstructions.”). Climate change will exacerbate these tensions.
Because of India’s clear upper hand, Pakistan may resort to desperate measures in seeking
water security. It is possible to envisage that a water deficient Pakistan will continue to adopt
the proxy-war strategy in an attempt to secure a more advantageous territorial settlement. It
is also possible that it might use its militant proxies to deter, threaten and sabotage water-
management infrastructure in Jammu & Kashmir. Even if a bilateral consultative arrangement
isinplace, itis possible that an act of sabotage would trigger of events leading to another war
between the two countries.

5.2 ENIGMATIC CHINA CONFLICTS

Anew Great Game over water could unfold, given China’s control over the source
of most of Asia’s major rivers—the Plateau of Tibet. Accelerated melting of glaciers and
mountain snows would affect river water flows, although higher average temperatures are
likely to bring more rainfall in the tropics. Tibet’s water-related status in the world indeed is
unique. No other area in the world is a water repository of such size, serving as a lifeline for
nearly half of the global population living in southern and southeastern Asia and China. Tibet’s
vast glaciers, huge underground springs, and high altitude have endowed it with the world’s
greatest river systems. But China is now pursuing major inter-basin and inter-river water
transfer projects on the Tibetan plateau, which threaten to diminish international river flows
into India and other co-riparian states. China, as the upper riparian, could also decide to
unilaterally divert the waters of the Himalayan rivers, particularly the Brahmaputra flowing
into India. Such an act could severely affect the livelihoods of the population in Arunachal
Pradesh and Assam. Brahma Chellaney warns that a mega-rerouting by China would
“constitute a declaration of water war” over India and Bangladesh (Brahma Chellaney,
2007).

5.3 MASS MIGRATIONAND CIVILWARS WITH NEIGHBOURING STATES

India also faces bilateral problems with neighbouring countries due to climate change
reasons. For instance, a large number of environmental refugees could come to India from
Bangladesh thereby altering the demographic balance in the Indian states. Migrations could
also take place from Sri Lanka, Maldives and Nepal. Rising sea levels in Sri Lanka’s northern
and eastern provinces could result in greater pressure on the ethnic Tamil population, leading
to arange of conflict scenarios including massive ethnic killings. Similarly, the flooding and
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drought could exacerbate the ethnic dimension of the Nepalese civil war resulting in mass
killings. Extreme weather events such as cyclones, flash floods and unrelated natural disasters
like earthquakes could precipitate the refugee crisis even more.

6. PREVENTIVE AND REMEDIAL MEASURES

The preceding analysis highlights some of the current environmental trends that offer
the transmission dynamics of the security threats posed by climate change to India. Climate
change is exacerbating these environmental trends and this could make existing situations of
inequality, instability, and conflict in and outside the country more severe in the years ahead.
Given that climate change is affecting people and communities in the country in various
direct and indirect ways, the Indian government should begin to consider how best to prepare
for the economic disruption, social disorder, and threats to peace and security that the climate
change may trigger, sustain, or exacerbate in the country. In this astute, the following
recommendations are presented:

+ The security consequences of climate change should be fully integrated in the national
security and national defense strategies in India to provide for proactive measures for
responding to climate shocks that may come from within or outside India’s territorial
borders.

¢ Governments, at all levels (state and local), must intensify action on promoting
environmental education and monitoring as key interventions strategies for mitigating
and managing climate change-related disasters.

¢ There are needs for rapid movement across watery terrain indicates that the armed
forces/paramilitary forces must be equipped and trained for amphibious operations.
The integrated command headquarters could then work in collaboration with the National
Disaster Management Authority (NDMA). Also, the personnel under the NDMA would
need to be equipped and trained for managing refugee crises.

¢ India’s armed forces must upgrade their capability to co-operate and inter-operate with
the armed forces of other countries.

¢ India must consider reviewing its strategic doctrines to deter ‘water wars’. India’s
current “no first use” nuclear doctrine threatens punitive retaliation upon a nuclear
attack on Indian territories or on its forces.

¢ Inaddition to this the Indian government must begin to enforce stringent legislation for
promoting environmental best practices.

7. CONCLUSION

Climate change is no respecter of persons, states, regions, or continents. The security
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implications of climate change are as pervasive as they are unique in different parts of the
globe. It will trigger profound global change, and these changes could pose genuine risks to
international and national peace and security. Managing these changes well will require well-
conceived actions within the system. Climate change could contribute to armed conflict and
violence, due to inequality. Preventing large-scale humanitarian catastrophes from climate-
related droughts, floods, crop failures, mass migrations, and exceptionally severe weather
remains the most significant policy challenge.

UN’s Intergovernmental Panel on Climate Change, in the latest report has warned,
Asia is facing the brunt of climate change and will see severe stress on water resources and
food-grain production in the future, increasing the risk of armed conflictamong India, Pakistan,
Bangladesh and China. India, like other developing economies, may lose up to 1.7% of its
Gross Domestic Product (GDP) if the annual mean temperature rises by 1 degree Celsius
compared to pre-industrialization level, hitting the poor the most. (Climate change may lead
India to war: UN report, Vishwa Mohan, TNN | Apr 1, 2014).

To deal with these security implications, India needs to frame the concept of national
security more broadly and redefine its defense planning and preparedness. Unconventional
challenges from transnational terrorism to illegal refugee inflows already have become
significant in India’s security calculus. India also needs to build greater state capacity at
federal, provincial, and local levels to tackle various contingencies and adapt to a climate
change driven paradigm. Climate change holds the greatest risks for India in the agricultural
sector, a sector that employs half of the Indian workforce and yet makes up just 18 percent
of the GDP. The challenge of ensuring food security and social stability demands greater
national investments in rural infrastructure and agriculture and also simultaneously requires
finding a way to leapfrog to green technologies.

Given the uniqueness of the various parts of India, the security threat, posed by
climate change, is contingent on a number of local political, socioeconomic, cultural, and
demographic variables that may interact with the prevalent environmental stressor in the
area.

Hence, itis crucial to introspect on how can India ease the threat that its resource
constraints pose to stability? To a certain extent, its hands are tied (climate change, after all,
is irreversible). However, two actionable policies come to mind. One is better integrating
resource considerations into security policy and planning. India’s navy, whose modernization
is driven in part by the need to protect far-flung energy assets abroad, is on the right track.
The other measure is for India to improve its resource governance, and to develop demand-
side, conservation-based policies that better manage resources that are precious, but not yet



Living at the Edge: National Security Implications of Climate Change for India | Ru

scarce. These actions would not eliminate India’s security concerns. But they would certainly
make them more manageable.
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Interaction Energy Calculation For
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ABSTRACT: Some molecules of pyridine derivatives are selected for study
of their liquid crystalline behavior. According to the interaction energy
their phase behavior is correlated and discussed. These are very helpful to
determine the molecular structure and their their synthesis for desired
application for uses. The multi-center multi-pole expansion method is
applied for calculation of interaction energy.

Key Words: mesophases, phase transition temperature, Intermolecular
interaction, multicentre-multipole, GAMESS VERSION = 30 SEP 2019 (R2)

1.0 Introduction

Liquid crystal or mesogens are having large range of application in various fields,
these days have attracted the attention of scientists working in this field [1]. These mesogens
are very sensitive to the external parameters. This sensitivity makes them useful in various
applications such as display devices, photonic crystals, sensors, bio-medical applications etc
[2-4]. There are three type of thermotropic liquid crystals Nematic, Cholesteric and Smectic
Liquid crystals [5]. The molecular phase behavior and appearance of phase sequences are
decided by their internal interactions [1, 2]. The study of small mass liquid crystal molecular
arrangement can provide the clue about physics of self-organization processes [5].

There are many ways to control the physical properties of the molecular systems for
examples to introduce various polar and non polar groups in terminal, variation in side chain
in molecular systems [9]. Such a modification modifies the interaction energies of interacting
molecular systems. Our aim of study is by calculating the pair interaction energies of molecules
for various configurations with interaction energy terms by variation in position and orientation
of molecule to examine the range of energy components that appearing in various phases.
These energies are further used to analyze the phase morphology. The computation strategy
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to calculate interaction energy at various configurations of a molecular pair and methodology
are documented at other places in detail [6-8, 11].

I have selected four types of pyridine derivative molecules. These pyridine derivatives
have variety of core and chain lengths. V.F. Petrove et al [9] have given a large number of
2, 5 di- substituted pyridine derived molecular systems with the variation of phase sequences
here we have selected the four type of molecules 4-butyl-(5-cyclohexane)-2-methyl pyridine
(Pd-1), 4-hexan-1-4-di-nitro-4-cyclohexane-1-butoxy-4-phenyl(Pd-2),4-hexane-1-nitro-4-
Cyclohexene-1-butoxy-phenyl (Pd-3) and 5-hexane 1-3-di-nitro-4-phenyl-1-butoxy-phenyl
(Pd-4) in bracket the short name of different compounds are given and | use these name in
rest of text. These compounds are very suitable to study about physics of mesophase formation.
These days the smectic phase are growing the centre of study of scientists as theses molecules
are finding more suitable in new type of memories devices that are readable optically and
displays with video rates [12].

These calculations generated a large amount of data that are summarized for space
economy.

2.0 RESULT AND DISCUSSION
2.1 Geometry Optimization

The geometry of all the molecules are optimized with help of GAMESS VERSION
=30 SEP 2019 (R2) [10]. Geometry optimization, frequency analysis and calculation of
electrostatic properties were carried out using the hybrid density functional theory B3LYP
with 6-31G** basis set without any constraint and is given below with numbering scheme.

(Abbreviation: Cr-crystal phase, Sm - smetic phase N-nematic phase, I-isotropic
phase.)

(a) Pd-1 (Cr-20°C-1) (b) Pd-2 (Cr-20.8-Sm-54.5-SmA-83.4-1)
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(c) Pd-3 (Cr-40.4-SmB-78-1) (d) Pd-4 (Cr-40.4-N-53-I)

The important bond lengths, angles and the dihedral angles are given in the following
tables (table1-4) for all the studied molecules. Obviously the molecules are strongly deviated
from the plane structure except Pd-4 and Pd-3 molecules.

2.2 Interaction energy calculation:

The interaction energy is givenas E ,, =E +E, +E 4 +E_, all the energies are
expressed in term of kcal/mol [11], it includes electrostatic (E , ), polarization (E ,, ),
dispersion (E 4, ) and repulsion (E , ) energy terms. We have tabulated the energy
components of all the studied molecules. The (E ,, ) electrostatic energy terms includes
monopole-monopole interaction term (E , ), monopole-dipole interaction term (E ,; )and
dipole-dipole interactionterm E __[11].

(a) Pd-1 molecule:

Table 1. Various interaction energies (kcal/mol) of molecule Cpd-1 and their
configurations.

Configurations | Eel=Eqq+Eqmit+Emimi| E=Edisp+Epol | Erep Etot
stacking -1 1.5342 -6.752 1.3429 -3.8748
stacking -2 -8.3967 -16.0907 6.5481 -17.9394
Plane side -1 -1.3872 -9.697 2.9842 -8.1001
plane side -2 -13.7251 -17.4066 10.1477 -20.984
Terminal side-1| -2.0300 -2.744 1.4186 -3.3555
Terminal side-2 | -0.9116 24738 1.5823 -1.8031

The stacking configurations are parallel and anti-parallel having large energy difference.
Stacking-2 and plane side-2 are anti-parallel having high energy while stacking-1 and plane
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side-1 are anti-parallel with low energy (fig.-2& table1)

(c) Plane side-1 configuration. (d) Plane side-2 configuration.

(e) Terminal side-1configuration. (f) Terminal side-2 configuration.

Fig 2. Various configurations for the Pd-1 molecule.
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(b)Pd-2 molecule:

Table 2. Various interaction energies (kcal/mol) and their configurations for Pd-2.

Configurations | EI=Eqq+Eqmi+Emimi | E2=Epol+Edisp| Erep Etot
Stacking-1 -4.1189 -20.0987 3.2041 -21.0135
Stacking-2 -2.5732 -20.8057 6.8744 -16.5045
Planeside-1 | 4.0292 -16.7434 3.3769 -9.3373
Planeside-2 | -11.2397 -16.7668 2.3824 -25.6242
Terminal side-1{ -4.3631 -2.9721 2.4795 -4.8557
Terminal side-2| -3.8636 -1.3931 0.602 -4.6548

The Pd-2 molecule is comparatively large than the Pd-1 molecule and having two
smectic phases. In this molecule the cyclohexan ring has nitrogen substituted at the two
connecting points of cyclohexane ring. The geometry of molecule is also deviated from the
plane structure (fig.1 (b) & table 2).

The two stacking configurations have small energy difference that indicates the
proper stacking. In plane side interaction this difference is more. One of the plane side
energy is relatively high (negative) than the other stacking and plane side configuration energies
(table 2). The monopole-monopole interaction energy in stacking-2 and plane side-1 is positive.
Monopole-dipole interaction energies except stacking-1 are very favorable and the dipole-
dipole interaction energy except stacking side-2 is positive.

(a) Stacking-1 configuration. (b) Stacking-2 configuration.
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(b)

(e) Terminal side-1 configuration. (f) Terminal side-2 configuration.
Fig.3. Various configurations for Pd-2 molecule.
(¢)Pd-3 molecule

Table 3. Various interaction energies (kcal/mol) of molecule Pd-3 and their
configurations.

Configurations| Eele=Eqq+Eqmi+Emimi| E2=Epol+Edisp Erep Etot
Stacking 1 -8.0042 -19.8182 6.5129 -21.3095
Stacking 2 -30.6716 -28.3626 8.0732 -50.9611
Plane side 1 -6.0491 -11.9636 3.2206 -14.7921
Plane side 2 -9.7109 -12.9939 2.3055 -20.3993
Terminal side 1 | -3.1467 -1.1259 0.2038 -4.0688
Terminal side2 | -1.1430 -2.9610 0.9451 -3.1589
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This molecule has single nitrogen in cyclohexene ring at the one of the connecting
points. The nitrogen in Pd-3 is connected to phenyl-carbon while in Pd-2 molecule one of the
nitrogen is providing local charge density. In Pd-3 molecule one of the stacking configuration
energy is quite high. The high stacking interaction with moderate plane side interaction energy
(table7 & fig.4 (b)) causes the molecule to arrange in specific way. The monopole-dipole
interaction energy for all the stacking and plane side interaction is positive also in stacking-2
configuration the dipole-dipole interaction energy is positive while the monopoe-monopoe
interaction energies are negative and large. These energies are long range and plays effective
role for the stability and formation of mesophase. This molecule comes to smectic phase at
40°C although it cannot be directly indicated from the interaction energies. The high stacking
energy indicates the formation of mesophase a bit large span of thermal temperature range.

(e)Terminal side-1 configuration. (f) Terminal side-2 configuration.

Fig.4. Various configurations for Pd-3 molecule
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(d) Pd-4 molecule

Table 4. Various interaction energies (kcal/mol) of molecule Pd-4 and their

configurations

Configurations | Eele=Eqq+tEqmi+Emimi | E=Epol+Edisp Erep Etot
Stacking 1 -5.8829 -23.6052 103704 | -19.1176
Stacking 2 -8.4767 -24.763 10.6834 | -22.5563
Plane side 1 -2.7401 -12.0103 3.8654 -10.885
Plane side 2 -4.6555 -13.1211 4.3602 -13.4165
Terminal side 1 | -0.6153 -0.9214 0.1633 -1.3734
Terminal side2 | -0.1672 -1.3681 0.2775 -1.2579

This molecule is nematic. From the table 8 it is obvious that the long range interaction
energy is effectively favorable. The formation of nematogen is possible only that the molecule
should be in liquid state along with orientational arrangement in specimen. The electrostatic
energies component monopole-dipole interactions are positive. For the nematic phase long
range interactions are favorable (negative) while the monopole-dipole interactions are positive
in magnitude of moderate value also the similar pattern exist in dipole-dipole interaction in
this molecule. From the figure 8 it is obvious that in two stacking configurations the ring-ring
overlapping each other. Also plane side the N---H interaction provide the molecular alignment
along the particular direction in bulk specimen because these interactions are observed in the
both of the in-plane interactions.

(d) Plane side-2 configuration.

(a) Plane side-1 configuration.
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(e) Terminal side-1 configuration. (f) Terminal side-2 configuration.

Fig.5. Various configurations for Pd-4 molecule.

In Pd-1 molecule from table 4 and figure 2 it is obvious that the stacking -2 and plane
side-2 are preferred configurations at absence of thermal energy. These two orientations are
parallel and anti-parallel to each other. In bulk specimen all the configurations are present.
Those molecules which are in specimen having plane side-1 and stacking -1 configuration
form weak interactions zone for parallel and anti-parallel orientation. For a little rise in
temperature the parallel or anti-parallel orientations are disturbed. It is also supported by
Eqqg. Thus by the interaction energy study it is hard that molecule can form any mesophase.

In Pd-2 molecule, except one of the plane side configuration, all the other plane and
stacking configurations energetically plausible to form the smectic configuration. The Eqq
for configurations stacking -2 and planeside-1 is positive with large magnitude. This may be
the cause that molecule has isotropic phase.

In Pd-3 molecule the stacking-2 configuration is energetically very favorable and in
this interaction nitrogen from one of the molecule and ring of another molecule is interacting
together. It is preferred configuration present in crystal and smectic-B phase. Eqq in plane
side and stacking configurations is negative and Eqmi is positive and magnitude is a bit large.
Presence energetic cause of nematic phase in this molecule is very small.

In Pd-4 molecule all the plane side and stacking configurations Eqq is negative and
Eqmi is positive in one configuration it’s magnitude is moderate. This molecule has proper
ring-ring interaction. The presence of two nitrogen in ring provides extra stability for ring —
ring interactions. So the nematic phase is present here.

Table 5. Comparison of various energy (kcal/mol) and molecule phase sequences.

Compound Electrostatic | Short range Polarization and
(phase transition temperature) repulsion energy dispersion energy
Pd-1(Cr-20°C-I) 2491 24.02 -55.1641
Pd-2(Cr20.8-Sm54.5-SmA-83.4-1 22.129 189193 98.179

Pd-3 (Cr-40-SmB-78-I) -58.7251 21.2611 -77.1472
Pd-4(Cr-40-N-53-I) -22.5377 29.7202 -75.786
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Intable 5 I have summarized the electrostatic, short range repulsion and short range
attraction energy for all the molecules. In nematic phase the value of short range repulsion
terms is higher than the electrostatic long range attraction term. In isotropic and the smectic
phase the electrostatic attraction energy high than the repulsion energy. While in all the
cases dispersion energy plays dominant role. For small molecule the dispersion interaction
are weak and unlikely to form ordered phase at room temperature. At distance of 3to 4 of
inter molecular separation the dispersive attraction energy in between two large molecules is
fairly large than kT (k is Boltzmann constant and T is absolute temperature) at room
temperature so the molecule can be in a condensed phase due to London dispersion force. In
the entire studied molecule the dispersion plays dominant role but itself this force cannot
distinguish the formation of different phases.

The short range repulsive forces originated from the Pauli exclusion force, when
the electron cloud of two molecule approaches each other too closely. In properly stacked
molecule where the electron—electron interactions are feasible this interaction is high and
creates the fluctuation. The dispersion forces are also created by correlation of fluctuating
dipole formed by motion of electron around nucleus so these two forces creates an fluctuating
environment and causing the nematic flow. In studied nematic phase molecular interaction
energy is appearing in this way (table 5) it may not be case for all nematic phase but there
should be a particular span of short range repulsion and long range attraction energy in which
molecule have the behavior of nematic phase. Strong electrostatic attraction ceases the
fluctuation. This is observed in the case of Pd-2 and Pd-3 molecules. In the case of Pd-1 the
attractive force is slightly grater than the repulsive force so here the fluctuation is present
due to dispersion and short range repulsion interactions in less strength but overall the condense
phase environment dominant due to mild dispersion energy. The dispersion energy is
comparatively small in magnitude with respect to all other molecule studied here. Due to less
strength of dispersion energy (I have discuss the causes of not formation of alignment of
molecular system in this case above) molecular alignment is not favored. Thus the phase
remains liquid and order is not maintained.

In the case of two interacting molecules (have various sites of active atoms) if there
are many local strong interactions are available then the molecular alignment is strong and
interaction formed the stacked layered structure. In this case the smectic phases are more
likely. Although in all the smectic phases this type of interaction need not to be present. The
strong attractive (dispersion) interaction is sufficient to form the case of smectic phase. In
the studied case the two molecules Pd-2 and Pd-3 are forming smectic phase the attractive
interaction (long range and short range) are dominant and do not casus the intermolecular
fluctuation up to permissible level to form the nematic flow.
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2.0 Conclusion

All the selected molecules are pyridine derivatives. In non-mesogenic molecule
the asymmetry of interaction energy is major deciding factor in the studied case. In nematic
phase the positive contribution of short range forces is greater than the electrostatic attraction
energy and the contribution of dispersion energy range plays very crucial role. In smectic
and nematic phase the attractive and dispersion energies are important factor. Thus the
electrostatic interaction along with the short range energy components is the deciding factor
for mesophase formation For any pair of molecular configuration interaction the , or is
positive then the stability of perfect stacking or plane side interaction become weak. The
further investigation on other molecular systems is required to know the better insight as how
the interactions are deciding the phase of a molecule and phase morphology with ina molecular
system.
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Sanskrit Women Poetesses : A Glimpse
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ABSTRACT: The civilizational state Bharata has had a long intellectual
tradition. Composing poetry is considered to be a strong indicator of a sharp
intellect. A society that is in war or a nomadic society or a society that has no
patrons for art cannot produce poetry. This is something common for different
civilizations that have existed on the face of this earth. Our country is indeed
unique as the intellectual tradition has been held high by scholars drawn
from both the genders. Right from the Vedic times, contribution by the women
in all aspects of intellectual engagement is well known and documented.
Poetry too bears umpteen insignia of women’s contribution.
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The civilizational state Bharata has had a long intellectual tradition. Composing poetry
is considered to be a strong indicator of a sharp intellect. Asociety that is in war or a nomadic
society or a society that has no patrons for art cannot produce poetry. This is something
common for different civilizations that have existed on the face of this earth. Our country is
indeed unique as the intellectual tradition has been held high by scholars drawn from both the
genders. Right from the Vedic times, contribution by the women in all aspects of intellectual
engagement is well known and documented. Poetry too bears umpteen insignia of women’s
contribution.

Although women’s contribution in Indian languages other than Sanskrit is very well
known, in this paper a brief glimpse of few Sanskrit poetesses is presented. The objective of
this paper is only to give a very brief flavor of these poetesses, their work. By no means this
is aimed to give an extensive or comprehensive account for which the readers are requested
to refer to the scholarly works by renownedSanskritists like Prof. V.Raghavan, Prof. J. B.
Chudhury and Prof.SrikanthaSastri [1-4].
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It must be mentioned that there have been several popular names like MiraBai from
Rajasthan, LalDed or Lalleshwari from the region of Kashmir, Agal from Tamil Nadu and
Akka Mahadevi from Karnataka all of them have been very popular for their poems in their
respective languages. In this paper a glimpse is presented of those poetesses who wrote in
Sanskrit.

It must also be mentioned that in the last few decades (post 1950s) there have been
a renewed interests in these poetesses. Although it is a welcome gesture to renew interests
in these poetesses but in the literature we often find them being scrutinized through the
western sociological lens of modernism, post modernism and feminism. In the true tradition
of intellectual freedom there is of course no taboo for such research but at times they appear
to be agenda driven rather than an expository work [5-8]. Analysis in these lines or rebutting
the feminist analysis, although important, is avoided here as it is beyond the scope and expertise
of this author.

In this paper | will be introducingVijjika, Vikamitanimba, MadhuravaGiMangalamba,
and Accamma along with a brief account of their life and few of their works as an illustration.

Vijjika

She was discovered in a very mysterious manner. In the1920s one scholar named
Ramakrishna Kavi published for the first time a play titled Kaumudimhotsava and the
portion which mentioned the author was eaten by the worms. So there was a long debate
amongst scholar as to who was its author [9,10] and finally it was concluded that Vijjika
was the author. She is known by several other names like Vidyaka, Vijja, Vija, Vijjaka,
Vijayaka, Vijjaka(ka), Bijjaka(ka), Bijjaka, Bijaka, Bijjika, Vijjaka, Vijjaka, Bijaka.
It has been estimated she lived somewhere between 7™ and 9 century in the current era.
There are some 38 poems that are attributed to her. She is known for her boldness and
frankness with which she has dealt several themes with seamless ease. One of the popular
verses of Vijjika is the following:

AT STeR TEHTHSTTT
g aef oAy FTaYT FATE T
Nilotpalauyamamvijjikammamajanata
VrthaivadaGinaproktasarshuklasarasvati

Meaning: “Unbeknownst of me Vijjika, the one with a complexion like that of a blue lily,
DaGi has called Sarasvati as the one who is wholly white.”

This one verse is enough to demonstrate the braveness of Vijjika to have composed
such a retort to a giant like Dandi who has been certified as a great poet by none other than
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goddess Sarasvati herself (in a lore that has come to us through generations, there was once
a competition to select the best poet where goddess Sarasvati herself was the judge. At the
end of the competition, she pronounced the verdict wfadfrs wfadfrs wfadfrs 7 Tym:

: meaning there is no poet greater than Dandi himself). And in one of his composition, Dandi

paid his obeisance to goddess Saraswati by calling her ‘“asjeemargrit’ (sarshuklasarasvati)
which has angered Vijjika and she composed the above poem.

Her mastery of the language can be gauged by looking at the way she has described
nature so vividly in her work Kaumudimahotsava. In this work, she says:

kenapicampakatarobatarapito‘si
kugramapamarajanantikavamikayam |
yatrapraruhanavauakavivrddhalobhad
bhobhagnavamaghamanocitapallavo‘si ||

Meaning: “Oh Campaka Tree, by whom where you planted in a little garden in the vicinity
of wicked people of a vile village? Oh! Where, from greed that has increased by a newly
born branch, you are a sprout that is suited with the exertion of a fractured fig tree.”
(Translation taken from Ref. 11)

In another place she captures the beauty of nature in the following words:
unnidrakokanadareGupiuaEgitaEga
gayantimanjumadhupagrhadirghikasul|
etaccakastica raver navabandhujiva

pucpacchadabhamudayacalacumbibimbam||

Meaning: The bees, whose bodies are dyed saffron by the pollen of the full-blown
red waterlilies, hummed sweetly in the long, oblong pond that is home. And that disk of the
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sun—that kisser of the Udayamountains who is beautiful like a collection of blossoms of the
new Midday Flower—shone. (Translation fromRef 11)

As said before, there are 38 poems attributed to Vijjika and above were only a
glimpse to show her mastery of the language. In Vijjika we definitely see the courage and
conviction with which she has created her works, free from any kind of stigma associated
with her gender. The fact that her work has survived the test of time also shows the manner
in which the society not only accommodated such poetesses but also encouraged them.

Vikamitanimba

She belonged to the Pravarapura region of Kashmir and lived around 7% century
CE. She was the daughter of one Bahama, another great Sanskrit scholar. Her name’s
literal meaning is ‘the one with broad hip’ which indicates that she must have been a courtesan.
Many great poets like Rudrama, Vamana, Bhoja, Ruyyaka, Jalhanda, UarEgadhara
and Rajashekhara have paid richtributes to this poet. There is an interesting episode associated
with her life that has come down to us through another aesthetician Namisadhu.
Vikamitanimba was the prime student of the well-known grammarian Govindaswami. Even
though she was copiously blessed with the art of language, her personal life was filled with
sorrows. Contrary to her prowess in Sanskrit, through twisted fate, she was married off to
an imbecile who was thick tongued and could not pronounce the words correctly. Namisadhu
records this in his commentary of Rudrama’s work called K&vyamala in the following verse:

TR R HTEeTS [ TOTeRTH AR HeRTIT
IR AT g T Seh e a vt

Kalemacamsasyemasamvadatisakasamyasyasakasam
UstrelumpaticamvaratvaatasmaidattaVikamitanimba

Meaning:”He juxtaposes ‘ca’ and ‘sa’ whereby pronounces macam wrongly for ‘month’
and ‘masam’ wrongly for ‘pulses.” Further he confuses ‘0a’ for ‘sa’ and wrongly says
‘lakasam’ for ‘sakauam.” He has absolute trouble in getting the pronunciation of co-joined
consontants in words like ‘ucmra’ as it is not sure whether he will drop the half consonant
‘ca’ or the other half consonant ‘ra’and ends up pronouncing either ‘umra’ or ‘ucma.” It is
indeed to such an imbecile that the illustrious Vikamitanimba was given in marriage.”

This verse captures two sentiments in itself. First, a ridicule on the person who is
unable to pronounce the consonants correctly. Secondly, it narrates the disproportionate agony
faced by Vikamitanimba as she was married to someone who was absolutely of no match to
her dexterity with language.

As said earlier too, fate was harsh to Vikamitanimba as she did not have a normal
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happy life. She could not stay longer with her husband and hence ran out of the house and
the wedlock. She reached the city of Kasi and ended up getting shelter in prostitute’s house.
Her father, worrying about her whereabouts and he too reached Kasi and was further pained
to see her in a prostitute’s house. He was indeed crestfallen and in order to console him,
Vikamitanimba composed the following verse spontaneously:

ATAATE SHTIE R T R U e
HERICIE I E 2 U EIREIS T

TataBahtmarodiraicavaikarmanogatih
Duvidhatorivasmakamgunodocayakalpyate

Meaning: “Oh father Bahama, please do not weep. All these are the consequences of fate.

Our fate is just like the ‘Duc’ dhatu that gets converted to ‘Doca’ by virtue of ‘Doda’.

Like the previous one, this too is a power packed verse as it encloses several layers
of complexity and dimensions of Vikamitanimba’s personality. The gist of this verse is clear
that she is consoling her father. But the metaphor that she uses to console is not only remarkable
but also exhibits her erudition in Panini grammar. The root verb ‘Duc’ gets converted to
‘Doca’ as a consequence of a Paniniansutra 7.3.86 due to its *‘Guda.” Besides the display
of her scholarship, her maturity and emotional equipoise is also amply displayed here for she,
despite being the daughter and hence younger, takes in the role of consoling her own father.
No wonder poetries of utmost eloquence have flown through such lofty mind.

Madhuravadi

Madhuravadi was one of the brilliant scholars in the grand court of
RaghunathaBhupa (1600-1634 CE), the king of Thanjavur. She is also referred by the
name Sukhavadi. It is surmised that both these names were not her original ones; rather
they were bestowed unto her owing to her scholarship and melodious voice. She belonged to
the devadasi lineage. She was a scholar par excellence who commanded respect from her
contemporaries like YajnanarayanaDixita, RajacuamaniDikshita, Venkamamakhi etc.
and the king honored her with a ‘kanakabhiueka’ (showering with gold coins, gold flowers
etc.).She had acquired mastery over several fields of knowledge. She was an Asukavayitri
who could compose 100 verses in just ardhaghamika (12 minutes). She could engage in
scholarly discussions while simultaneously playing music in the vina.

Although she belonged to Mysore and stayed in Thanjavur, she was at ease with six
languages and was a uatavadhani (Avadhana is the art of concentration and simultaneously
engaging with verbal gymnastics with people around. A uatavadhani engages simultaneously
with 100 people at atime). It is indeed unfortunate that not all her works are available today.
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She is credited with composing Ramayana called Nriramayanakavyasaratilakam which
is the adaptation of the AndhraRamayana written by the king RaghunathaBhupa himself.
Among her lost works are Naisadha which is an adaptation of
Sriharsa’aNaisadhiyaCaritaand Kumarasambhava Kavya in Telugu which is a rehash
of the famous Sanskrit play by Kalidasa. She was adept in inventing new metres to suit the
narration.

She has used exquisite language to describe the nature, the city of Ayodhya, various
seasons and the different forests and mountains in her Sriramayanakavyasaratilakam.
She has also made use of various alankara in her composition. The following verse show
how she has handled upama, the ornamentation of comparison:

Sakhyavatasarvapathinadhibhisanshodhitacetkavitasabhabhayam
Kasturikachandanakumkumadyairudvartitangiyuvativadivyet

Meaning: “If poetry is critically examined by scholars who are well versed in all sastra it
will shine forth in the court of the learned like a young lady having a charming complexion
due to the application of musk, sandal-paste, Kumkurn etc.”

In another place Madhuravani uses the ullekhaalankara where one object is
compared to many things in order to convey the multiple roles that object plays or the multiple
manners in which that object functions. In the following verse, the Yupastambha or the
sacrificial pole erected in Ayodhya is described by the poetess in the following manner:

AT eR SR TUT SR [T U eheATeI AT,
TR AT TR AR TR Y AT S T ag

Totrayitaduckrtakunjaranamkutayitapunyakulacalanam
Sakhayitapraktanavaktaranamyajnarpitayavibhatiyupa

Meaning: “The Yupastambha erected at the sacrificial ground in Ayodhya shone llke (i)
Ankusa which kills the elephants (ii) Summit of sacred mountains and (iii) the branches of
the vedic tree”

Given that Madhuravaniwas a satavadhani, solving cryptic puzzles was something
that came quite natural to her. One such example is the cryptic puzzle posed to her the court
which was: ‘kimtesantanapadapayante’ [ fd’ along with the additional
constraint that she must use only the seven letters which occur in the phrase itself, ie., ‘ka-
ta-sa-na-pa-da-ya.” Madhuravani came up with a solution immediately and composed the
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following verse:
Eﬁﬁlwﬁﬁw\, :ﬁh‘lﬁwﬁﬂm

Kati katinakusatpaya:kimtetukadapinayakayante
Kaupadapastusantyapikimtesantanapadapayante
Meaning:”Are there not several kings here? Yet none can match (Raghunatha) Nayaka

Even though there are several trees on this earth, can they ever match the glory of
the divine Santana tree that adorns the heavens?” (Translation taken from Ref 12)

She not only solved the cryptic puzzle but also produced a eulogy for the king.

Mangalamba and Accamma

Mangalamba and Accamma are mother and daughter and they belong to a scholarly
family where almost every member excelled in their own volition. Mangalambawas the
wife of one RatnakhemaSrinivasaDiksita who was an Avadhani himself and was adept in
6 languages. They had a son by name RajacumaniDiksita who was also a renowned
scholar. He authored many poems, plays, a few treatises on poetics and philosophy and a
long poem titled, ‘RukminiKalyanam.’

RatnakhemasSrinivasaDiksita and Mangalamba had a daughter named Accamma
who was also proficient in Sanskrit and adept in composing poetry in an extempore manner.
Accamma was given in marriage to another giant in the field of Sanskrit and Siva-advaita
philosophy, SriAppayyaDiksita.

It was a usual feat during their time for scholars to visit their house uninformed and
demand to debate with RatnakhemasSrinivasaDiksita and eventually face defeat. Once
when Accamma was cleaning the front-yard of their house she noticed that a group of men
had come to their doorstepand were apparently not aware of the prowess of her father. She
did not let go of this rendezvous to impress upon them the might of her father. Hence she
spontaneously composed the following verse and used a metre that was aligned with her act
of cleaning the front-yard of the house (the pace of sprinkling water).

faufyemmufyeafaagamtateeaa
AUATSTTeTd: qicT@egriar
FgEwfd: FEcaqeadudgqure.
EqEEuTIETTdiarstigde:
Vipaschitamapaschimevivadakelinischale
Sapatnajityayatnata:turatnakhemadiksite
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Brhaspati:kvajalpatikvasarpatihasarparat
Asammukhastucanmukhaschaturmukhopidurmukhah

Meaning:”He (RatnakhemasSrinivasaDikshita) is unshakeable and invincible in debates.
Even the mighty Brahaspati fears to debate because when the debate commences, Brahaspati
starts blabbering and even the mighty Adisesa (Patanjali) too bites dust and quickly withdraws
to his burrows, the six faced baEmukha cannot stand in front and the four faced Brahma too
gets disfigured in front of my father RatnakhemasSrinivasaDikshita.” (Translation taken from
Ref 12)

Accamma'’s brilliance can be gauged through another verse which too she composed
impromptu. Her father felt something unusual outside the house and hence asked his daughter,
Accamma to peep out and find out what was going on. Dutifully Accamma went out and on
her return composed the following verse in Sikharinimetre as a response to her father:

TSR TSRO R TG [eTd:
QTHTEIEUTCT ool chaeT e eTeT:
weret ey faaeaygiufie:
b LR CAGI B IR G EE GRS S|

Turuckonickasituragakhurakuddaladalitah
Ksamadhulipalicalukitacatussindhusalilah
Svadorlilabhagnapratibhamavadhumiparikarah
Pratasthekartamtimdisamitihivartasamajani

Meaning: “The Muslim king of the northern province, out of his greed for money, has made
his cavalry raise dust from the earth, which has turned the waters of the sea muddy. He has
even emptied the seas, reducing them to just a fistful of water with his mighty shoulders he
has snatched away honour from his enemies’ wives. It is heard that he is now advancing
towards the Southern direction and hence this commotion.”(Translation taken from Ref 12)

If this was Accamma, her mother Mangalamba was no less. | conclude this brief
essay by quoting one of her compositions that would suffice to give us a glimpse of her
scholarship. Mangalamba was a regular member in scholarly debates called
vakyarthavidvatsabha. During one such scheduled debate, she appeared late to the assembly.
Her husband, RatnakhemaSrinivasaDiksita, questioned her on the reason for her delay.
Mangalamba composed the following verse in Sragdharametre instantaneously in response
to her husband’s query:

AU T eh ST Ak (UT RIS A TeeTeheht
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UYHTER g (TR aaTaTay fera ey
S RIBIL I L P C LRI BRIRCEIRIES S L)
TR YaaEaa YU S siifaera:

Venibhutecukesenvatasiphanidhiyadracmumagatyakeki
paucadarabhyayoddhumpratisikhimanasatecuvisramsitecu
bhuyodhamillitecuprakamaghanadhiyanartanayojjajrmbhe

tannrttalokanamnepriyasakhamama bhunmaGanaurivilambah

Meaning: “While | was getting ready to attend this debate, a peacock mistook my braided
hair for a black snake and rushed to grab it. | got scared and unbraided my hair, which the
peacock mistook for a rival peacock and got ready for a fight. | started braiding my hair
again and this time the peacock mistook it for dark clouds and started dancing. | got late
watching it dance while | was getting ready.”(Translation taken from Ref 12)

The above excerpts from the works of these poetesses give us enough indication

about the sociopolitical milieu in which the ancestors of Bhéarata lived and honed their
intellectual skills. With these examples, it would indeed be very wrong to say that Indians did
not allow women to advance in the field of intellectual engagement or were kept away from
education. There are more such women poetesses in literature and it is my ardent request to
the enthused reader to refer the scholarly words in the bibliography and explore furthermore.
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Helicopter Money - A Fiscal Stimulus
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ABSTRACT : With no quick escape in sight for COVID-ravaged economies,
authorities the world over are going back to the drawing board to find
strategies to deal with this nightmare. One such strategy doing the rounds is
‘helicopter money’. It basically means non-repayable money transfer from
the Central bank to the government. It seeks to goad people into spending
more and thereby boost the sagging economy.

Key-words: Helicopter Money, optimum, dumping money, currency.

Introduction

In the economic world, a buzz word naming ‘helicopter money” is in discussion over
since last decade. Recently the economic crisis created due to corona virus pandemic all
over the world, this term is being analyzed more seriously by different authorities as a policy
tool to inject cash into the economy and combat fiscal crisis arising due to such phenomenal
situation.

Well known American Economist and a Noble Laureate, Milton Friedman first
introduced the concept of ‘helicopter money” in his book “The Optimum Quantity of Money”
in the year 1969. This coined term basically denotes a helicopter dropping money from the
sky, but it is not so...then what is it? — Just imagine; one day you get up in the morning and
see a message in your mobile that your bank account is being credited with some extra sum
of money, then what will happen? Although it is an imaginary situation, rather it is quite
possible through helicopter money. Friedman used the term to signify ‘unexpectedly dumping
money onto a struggling economy; with an intention to shock it out of a deep slump.’ Although
this particular term was propounded in 1969, but it was popularized by Ben Bernanake, (Ex-
Chief of American Federal Reserve) in his speech given in the year 2002.

Generally, helicopter money is the term used for a large sum of new money in the

* Assistent Professor - Department of Commerce, M.P.P.G. College Jungle Dhusan, Gorakhpur
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form of extra currency that is printed and distributed among the public, to stimulate the
economy during a recession or a period when interest rates fall to zero. It is also referred to
as a helicopter drop, in reference to a helicopter scattering supplies from the sky. Basically,
helicopter money is directly given to consumers by the concerned government. The objective
behind this is that people spend more and more so that economy can restrengthen. As
purchasing power of the consumers rises, it results in increasing demand and thus strengthens
the economy at large.

Helicopter money is an unconventional monetary policy tool aimed at bringing a
flagging economy back on the track. It involves printing large sums of money and distributing
itamong the general public to stimulate the economic growth. Under such a policy a Central
Bank directly increase the money supply and, via the government distribute the new cash to
the population with the aim of boosting demand and inflation. The basic principle behind
helicopter money is that, the central banks want to increase inflation and output. Therefore,
this assumption implied that the influx of money in the economy will be used to purchase
goods and services.

Difference between Helicopter Money and Quantitative Easing

Helicopter money should not be confused with quantitative easing, because both aim
to boost consumer spending and increase inflation. In case of helicopter money, currency is
distributed to the public and there is no repayment liability. Whereas in case of quantitative
easing, it involves the use of printed money by central banks to buy government bond. Here
the concerned government (whether state govt. or central govt.), has to pay back for the
assets that the central bank buys.

Thus quantitative easing also involves the use of printed money by the central banks
to buy government bonds. But not everyone views the money used in QE as helicopter
money. It sure means printing money to monetize government deficits, but the government
has to pay back for the assets that he central bank buys. It is not the same as bond-buying by
central banks in which bank-owned assets are swapped for new central bank reserves.

Following three different balance sheets easily reflects the effect of quantitative
easing in the economy.

GOl - Treasury Balance Sheet

Liabilities Assets
Bonds held by the Central Bank Value of future Tax revenue

Bonds held by the public Account at Central BankOther Assets
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RBI - Central bank’s Balance Sheet

Liabilities Assets

Currency Treasury Bills or Bonds

Govt.’s Account

Accounts of the Commercial Other Assets
Banks (Reserves)

Equity Capital

Consolidated: Consolidated Balance Sheet of the Government

Liabilities Assets
Bonds held by the public Value of future Tax revenue
CurrencyAccounts of the Other Assets

Commercial Banks (Reverses)
Central Bank Equity
Capital

Pros and cons of helicopter money
Pros

Helicopter money does not rely on increased borrowing to fuel the economy, which
means that it doesn’t create more debt and interest rates can remain unchanged.

Generally, helicopter money boosts spending and economic growth more effectively
then quantitative easing because it increases aggregate demand — the demand for goods and
services — immediately.

While government money drops that come from debt might not boost consumer
spending, due to the debt needing to be repaid, it is often thought that ‘money finance” will
stimulate the economy.

Cons

Unlike quantitative easing, using helicopter money as a tactic is not reversible, and
many argue that it’s not a feasible solution to revive the economy.

A country’s central bank sets its interest rates to reach economic growth targets.
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However, a helicopter drop means a central bank cannot use interest rates to recover
any costs, because the money is not linked to a borrowed asset (loan).

Instead, the money is given directly to the public. This may lead to over-inflation and
cause damage to the central bank’s financials.

One of the main risks associated with helicopter money is that it could lead to a
significant devaluation of the currency in on the foreign exchange market.

As more money is printed and supply increases, the value of the domestic currency
could significantly decrease.

It could also discourage speculators from buying the currency as it is less likely to
perform well.

When it should be used?

Helicopter money is a tool to be adopted during fiscal crises when conventional
monetary policies are not efficient enough to help the economy to recover. Economies mainly
consider it as an alternative to fight back deflation. The principles of economics states that,
‘when the economic crisis of any country is on its top then helicopter money is the last option
to be used’. But, in the recent past, whenever the alternative of helicopter money is being
adopted the worst results are being come out.

While talking about helicopter money, the first picture which came in our mind is of
the countries like Zimbabwe, Venezuela, etc. where countless printing of domestic currency
is done in such a way that it creates hyperinflation and eventually intrinsic value of their
currency is worthless. Even if, printing currency notes by the central bank of developed
countries which adopt Dollars and Euros, for this purpose is not less than a manic idea.

Rather, the other aspect of the picture is that, we are facing an unprecedented situation
of corona virus pandemic and this idea of helicopter money is being suggested by various
experts and specialists. The situation created during corona crisis it is suppose to be that
some countries in the world including Japan and USA may use helicopter money in their
economic process. It is such because, in the upcoming period due to lack of market demand
if the businesses and consumers stop their buying process or reduce it then it will adversely
affect the whole economy of the nation. To check upon this situation many central banks of
the world including Europe can make efforts in this regard, so that rate of economic
development can expedite.

Many educationists say that Indian government has the alternative of practicing
helicopter money policy in this present scenario. According to Noble Laureates, like Esther
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Duflo and Abhijit Banerjee recommendation, “aggressive quantitative easing (QE) and
generous direct benefit transfers (DBTSs) are needed to tackle the slowdown caused by
Covid-19.”

Helicopter Money in Indian Economy

Recently, the Telangana Govt. has suggested the concept for the state governments
to revive economic growth. The state government asked the RBI to release 5% of GDP as
helicopter money. Apart from this, Confederation of Indian Industry (Cll) has also
recommended a similar arrangement in which direct cash transfer of Rs. 5000 will be made
by the central government in to accounts of all adults who have annual income below Rs. 5
lakhs. The industry body also recommended that the cash transfer for more vulnerable sections
including senior citizens can be raised to Rs. 10000. The body suggests this move as a one-
time measure to boost demand in its action note on COVID-19 submitted to PMO.

It is here worth to be mentioned that, India’s GDP is about 3 lakhs crores US dollar
and its 5% is 15 thousands crores US dollar (i.e. near about 11 lakhs crores of rupees). U P
Govt. on 10 April 2020 transfers Rs 1000 to each bank account of 481755 daily wages
workers including street vendors and rickshaw pullers. In the same way Delhi Govt. also
give financial assistance of Rs. 5000 to each and every auto-taxi and e-rickshaw drivers.
Under the Central Govt. scheme of Ujjwala Yojana 8 crores beneficiaries get 5000 crores of
rupees in their respective bank accounts directly for the purpose of buying three months
LPG (cooking gas) cylinders. These all incidents are some notional instances of helicopter
money introduced by the state as well as central government.

Is Helicopter Money Good for Economy?

The present discussion on helicopter money has many other dimensions also.
Nevertheless, Milton Friedman theory suggests simply that central banks print currency
notes and government spends it, rather some economists believe that the policy regarding
helicopter money is to be flexible enough in adoption. Although, it is the prime responsibility
of the central banks to make arrangements for money supply in the economy but, there are
many other avenues which can increase the flow of liquidity into the system that should be
opted rather they are complicated enough. Many people assumes that recently the steps
taken towards neutralizing the effect of economic slowdown in Europe and America are in a
sense typical example of helicopter money because the motive behind tax rebate policy
intends to make more disposable income available for the people to nudge them to spend
more and more.

Due to helicopter money the supply of money is instantly increases in the economy
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and it leads toward the hyperinflation which means, intrinsic value of currency and trust of
people declines rapidly. If the government injects nearly 11 lakhs crores in the economy as a
financial package combating COVID-19 crisis then a huge supply of money came into the
market and it will leads towards a situation creating more problems for poor and marginal
peoples to whom government wants to help through financial support in the form of helicopter
money. Thus helicopter money is a double edged sword and government requires enough
consciousness before implementing such policies.

Concluding Remarks

Money financed fiscal interventions are a powerful tool. The caveats mentioned
above suggests that policymakers should resort to them only in emergency situations, when
other options are bound to be ineffective or trigger undesirable consequences, current or
future (e.g. debt crisis down the road). Unfortunately, that emergency is currently upon us,
provoked by the corona virus. If ever, the time for helicopter money is now.
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fran St weft & foau wd-gay on WeEnt 4 §ES % AFReE wd gU el TR
JFERIERgH Tafgd Sfed & IR &1 g@ §, I T @1 AHartqq qen
ATER-foRR-AfashAs WM ST € 31 8, I Tk g1 10 Hohed i qfd
% ®9 H HoAqid &1 9o 9 R T wd @ s € iR Hehed I s
Tes-Tanifas staeen & ffdsera €, 98 g stemn daea @1 Faf o= Y
e # fagifeeuar & weuffa w& T €, 9oy 78 Yg-95 SHeissy yo=md
e € AN ©, S9N Wi Bl @, A€t Ste-qfe €1 39 ate 9l <l
o fIveey THCH-THYeR STEve-Eey He-52 | fadqesy = 1 Jef-
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IHE qEH, AGT Teh, IchH e,
IfAfefehed a=gfed: TEusemal S TesR:
fadafdl Td wekey fovesd wHveR:
TATHISEUS AT Teae Faaasdifasidl

(Tasfagrausid, 3.13)

MITY & A F IR-9IR Fel fF U9-qua TER A % SR 1 UHHA
1 TR I T W W Hie-gi U S Gehdl €1 AN &% Hes Anl % gr ST
IR % ofieR & Fafor srerfa e qren S Hehar 1 WEET TREA wed € T |l
E9 3R TaEve Ud gogul s TR YRR O E faemm € stere- e wHeeR,
g, = AR TR A € € SRl B gHe Y 30 IRR % i € e
HIGIhR KT =Rl

M9 Y9 HE HT 9@ HY Gk ©dg s 9l
ST S[eRd STl WIS TN SR SiSN 9 e
Y aEe FRIvell oRdl 3T <o W e
afsan fag @i framn 9= fRem sifa g
(TTUTHeRET, 2-3)

T Th 9K I8 Ugal Saich g Al 9Rd ¥ A9 &I SHH & JIe
W ol uffw MER R feg-gfeem come &t SN gAE Ued onft e
feg-gfe™ & o= &I faueE W@ & 99@ 3 & TIeasy YT 6 Yade
TEERT & TR IR-9) JERd gU TREA 4 ST 3d g4 el fh-

3Iqufd feg SN S eTehfal O qEerEM|
d B fo=sl B &Sl gol seHl foae weRd Al (wed-14)
RN TREY 4 SEAH-3TIAAl hl YEHR A8d o IUSTN % FR-a &l

TEUT T 1 SIRY 34 g Fel foh, T IS TRACH & F=9@EH W e qed
1 A9 WA I T9F 39 [T9R HI TEAdl hl FESA| S & o1 H g A1 ¥
1 T I TR o, UG YH-TA VK T WE-IR oAl ALT-

TEAS-HEHE 7 &R el HeHg &1 fomm fo=m|

Teng B W 9 el e wEr 7 wrl

(Fedt- 9)
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AT T A AT A § &l YA i SAfeardl, @ifier TEHER, TEve
&1 Jaa forieh @R om Sfd, o1, &, fan sents & 9w fassl o foadia amtsen
Tehdl T Tl 1 Feroeeft Fnfl wfta o) T @ fon e TRerTe | e - qrave
o SUEHAT Ugfd < S Sifa-wifd, S=-4, STR-T_e 94 & fau uh g9m gew
w9 W gAY ol IKA: I8 NI i Th AR ohit=< off| TH FrHSIeh shif=d S
T AR H THI-TAd ST H GA X WAl TR HY HA S-S & S
WIS @ edtl F-

gfgar ufeter Wean TN wW HIY T HRar Gl
gfaar dfder meen Al fig wR oo <l
gfaan dfden afan eaq) oefafa wfoen s/ frml
T Y 7w W 9T o freEa |@g AY % 9l
(S=E17-8)

TUTT § GRE HAN H WO § enfi-enewfoes 9 w1 T dhEw
gfques foran aAfyg |t snfael & fou em-stearm-am &1 gaw s < TReme
% TH AT 1 aRom o fob Wi sT=ied o = gl S At Sadl & 9
A SRk AR AW AT H off = *l S arelt sfaai & @ ag qean |
Sifera gl e TEEs YER 4 e e & sfoem o foen € o84 fagl A
9gd ¥ AYU, TAR, Hidl, S, HER, FHheeR, ol qU 3R 9gd | IS e 9 ard
M 9 TRl a9 % ISt Hew o TEam % STEE o ey H Siferd gul e
% JE | € 9IRA | Y Aq | A0T- e foefaa getl merantt TRere ue Aerdeeft
A = IRedta Sifq aen § wig & WE @ Sfa Eeed & Ha-Ard, gI-2d
% fovg s 1M wamn S 1 gRomm o fF 9Ra &t g -TgE =T o
THal & I 99 ©

T -GrIfSteh Uehdl hi YAUTTSST U i1 AT of| -31eamcy & Hifelsh
TEY H GIEAGA & T 3T Ufd FHEISR ST Icq hiAl ARAE IR &l
A ftieh-3Teanfcieh IO i A FgH & fou sufer on 3@ 9 9o o=
& @ &l TS § Aehd! AHadl i T 9 AMEY ol ARA i a9 Hehia
T gagfafted Sied-qed ‘EereRu’ wl §AS | gfawsl Afe of | geEntt mey g6
%1 g R I UEH g W AKd g T8 Hed WRd W eiul Afeh arw
T THEHR @™ & TH SReH € ST ol 39 HerEn 3 R GES § WS
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R aMefd A-wfsd SO ® Ay gaw me-mn & SRite-saeRTie
oM W W WSS wif<d w1 FEA fRA S oSHY TR 9d gd HeTe
T5-TETER SH YR i offl S-He0 WAHSEI & Wi GrHferh faskfaal &
fae® T @8 TRE 7 fava-aw, favayd, Feryfd, AHa-AHd i §HE,
Sa-719 & Sfted i gfosd], = Td WAl & SRR, 9 H SRy, 5
Hal, HE S &1 Thdl, SEUE i Tehdl, HHEASA I Iod § Iodal AHdT i
AR & M ATl enfifer-eneafensh g9l b1 Ui feman TREETY SR S Aeraeedt
A A AFE-Sd wl faemE-sres Aedte 9 9 2, dfeRE 9 ¥ qeE €,
o foom ol #t fosa @ 9w ®; eneforw S=fa ifas s=f@ @ WeM R,
fogaym gl wreifaes wifem o w5l 9 @; omem & wive fgq § WOR @t &€
Y o o H AN SR 2| WEEN M@ 3 7 el oeieh! T A
gfaure ferar sifug ifmal 6t ook Tl e wEl w@ e ST foer-geE @
AR H -5 % TS Sfaal § S9-" Ud 9-9d Fi e a1 gt
% faU ¥R d WM &1 T AF-91 gfafted w2 & gH-s1eare &1 gR 9t &
o & UM &9 9 @i @ qe-uie st U ugfadl s wifeeant a6
N A7 T WS T@d gC Ufeeh o & A=< 1Y IRl Siod & FeAl
T FES 3T T TR FRIER0T TS Alh—hedA0] hi GH-EATH T A= S|
A : FEERT TREY 4 9 &Rl W 9RA Sl FAGT HEhd bl YAsiteod fSA1 9IRa
H T T S it i s e

AHa-Sfod & WH-T8d "y el gfed & faw Tede 7 Fnmenid a1 -9
S HEAT TR 1, ieh-hedIvl SH WEAl 1 Yaol U B MUTY I gAS,
ERd, T GHS i T i B Alh—hedTul &1 TARN J1 JH1 Tergeel A
# AET ® TR SRE-Hoseiiel WHS cAlh-hedlvl Wi Wit B qE o
TAT- 9l BATI HAT- 9 HHS 3@ © K ST oA Ygradl ol SIS Bl SE
grifers gREsT | Toweel AR-EeEl S wRU-Ted q% Ugdl| a&qd: WU |
YTl % o W Ao AR AM-FEAT & R Hiel 1 A6 g9 fewme

AT &AM F NI T IR - TS GAYUT i G 1 3T
T @1 HHTSh GFREdl U6 9Rd & @d=dl 99 § 19 9fea gfien Al
TG % HS-HFSX HA-HET % 5 o7 Wl SW-TW & TREq § ferd
drinardis T Siitee A= ew & gared B g1 T8 NUTY & FER-foEr
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hl HIKMd 8T KA I %l

SRS Ta SHTReIY Af<X & Hewal o1 ST I9FEl T 39 &1 i
et © fop HemEnht TRere U Ao % Wi ST Te U Tehdl- STl
% fagra ome off uwy & AfE & rERv-EEr w1 e 71 sviRerdis &
sy et AR aren TRy St (SRIefE 1917 €.) 3 ot TRede &t wadedn
S=_IeA | Hishd et aC Wil 394 4 36 HS & W= o1 ey S HeRS
(1855 5.-1880 3.) 31Usi g FRWR fhu <1 g% &1 AR amen Wiy st &
ARIEEH ¥ Uol-9¢ He fRfasay S 7R Wa=dl &ied & Hihd fquEt ¢
IRM Y-l hl H-Hf<T § el fihaie gHe-TR & fau wrl &6
3TEH fohaml 3= Tud= & Al F1 Fiafed fran qen ‘e 99 arg 9= Irft
TETEHl’ i LA L 3= Th A9 W AN GHElSR FAd & faeg AR 6t
S -SITROT o1 G & @iR S WA o e S 2q RO € TR ARd w1 S
FE & AN | T8d HIUH & W HE R HIH T GRed R Hifd &
foeg FIE SER fog Te™Hl & T TS0 HL Wd=dl §IM § THexd dfha
Wl AR 9Rd § I/ 9RA 1 WHINSh- AR dh-TeHifds ges gt & o
AT FHHART G w1 iRt #1 Ghodgds FeEA R iR g yade wEa)

THd: AR T SREre df<X St He=<-90 0 9al TS AR |IeH1 61
e Aol gfaa o911 TEn gfaa S 9RA St 9Aae SsRid a1 o gfafafae
H T T WS 7 el vt F fren ud w@ren w1 AHE-ga & 5eH fag
AR ST FRel qiHehl 1 TR foham M-Fen 9 die &1 e 9 & Afsed
@1 8| Tien wo e & giRerdic § SH-"el w1 SMER W wewd fKiasere st
9 1932 5. H HeROn garg fren 9Rwg &t Afd W@l 1948 3 G HEwOm garg e
IRYE 7 WUfh ¥ oY ITAMIET qeh i TIeIu-Fene i T H S 9RAE
Tohfd & o178y famfaa 3 foemr et o o1ee wRa # fero-deam &1 gied
a1 | TREQX favafaare™ i Tena s&t Jen-9reA1 & Hahed &1 qRUMH ol 3§ &3
T gom gfgen Hefaene™ (Heron Jarg Afeen Helfaame™, S favafasne™ st Teman
&1 fewdr 59 ) qehArehl e & fow gerd diefiefoeh (WRRIOT Ydrd Uieiieforeh,
TRER 1956 3.) TIH STEReh wes (RiasEme sgdfcs #esi-1971 5.) &t
T 1 99 SRerdis w1 & B1 adqr § siiery af<t g HeEerd onte | R
IO Har-HeyH H e | oo 3 foren a%k ki foreror-ufneror weemd, fafere
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wd fafhean foen & weem, qeeet Ie-foue & G, §f & S o g
Ffa foam &=, M- s R TE GO S Grend genfad €)1 Are-uyy-gef
afed Tar & Tl ol W SiiREe Bfk FE FwA B AR SR A
&g § e e @ e & TR, AN, SRl a% (3o fafehen 1gen
o srefer S gon B wfaead ot 750 Se-wEel v faenfeal s s, o
500 Heqpa foenfai & M3cw SEEM H W 99, 95H Td 9@ i 9ROl
e, gfaad T 5000 URMET 1 M:3eh SR, T 2000 et w1 H3en
3G T AR qA T T ST 1 A e SiRedis 1 Yar-Frem
Afeam o1 feam B agqa: d9-gfaat w1 dar ot diRerdic % " w1 "EE )
STReTHS T I WA WIS HORA T Bl STHR-SE Sl 2|

FIEY T~ A St HeR/s & a8 29 faam=r 1969 E &l 39 W3 &
IeTEver He=1 SToEMIY S WeRIS gUl 08 HIa 1942 5. & & Wew fafiasae
St WS 7 ot STl S WENS i STUMT STAfHeRI ifvd & fREm em
STRRI & €9 H 1940 ¥ T 4t SO ST 7S A0 i 9%l T &
ek o1 g | WEITSeh Il Ud Hishideh Tdg hl 3191 94 Siad gHfdd
T Al HEERT & 4 TIREI % 36 U1 Fr - 9Rd & HHisieh-Hieepfeh—TSiiiaeh
e ¥ eifgedta gften ) ofe R W w_w &1 faum 9 § faues don ara
H ARG H IR G WEE @ gL IV AT TSI Rl Tk T aRemn
1980 ¥ HeiqRy # gU oH-uRadd ¥ 3@l 39 9l A TSI ° 9 Wi
0T A T R & TG Hi Terd § TA-H R FA-Bd W HA-Ad & fa%s
SH-SIPROT A Tl o SRS ST=Red Sl 9RA S Wigiae TLaR &
AR ¥ TR ITRT TFHA g B gU URA H Th AUA W hl ST
qrTTSIh - THIfdeh-Hih e Hif< & SF[E sH| Je & eqdF Af< ¥ Iferd It
T, HE H SIS & R e F, SRHSgE & e w1 gl 22 3o
Y WEr W9 o dHifds WA 9 SweiH WRd H 9w gdar ud N
Thal-T@UESdl 1 S He¥ 1, 3T 36 TMUTY & Il hl T G 9 & &9
o yfasr feed ofit Ue= 1 S ure i

g1 STEEAY S HeRS o 990 Y99 1994 hil STIT STUTHRT 79 farsy
ot It oS Y St WSt sl SAmEnl 14 foawr, 2014 1 AT oAfecrY St
RIS NI i 39 Fded TS & WSMedfd | T2l i It I <kl 3T
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e aren T U ‘e’ fien St i g ot Sfaa Ao den JMel % w9hd
A TER GF % 9 H Th T FEH = el g a1 ool - sty
A qur 78 = aiad o ST9H e ki gfasaft ‘erem’ i uReifad #)ar 1 FE 9%
el FE H el o 9% Hewd AN S w qUid: SHAT g1 HeA U & 12
IS I HKY H S Al T8 qUE] TREgd H 3 99 H A el fTeE e
FT A T MUY w1 Gl wiferss qrEwet w1 e d §Y WRA i WIS
YAl U Wi e AR i Th-Teh HEl i HEd i i I34d fafg & =t
T HE B 3 e 9Rd % Ged 92 oI Haifue S W SOR-Ued
F1 I, G IR GAHE & 99 W ISl T R F gL W@ @ gl IR
F Ao | Tk T wE-HERd H W Ao g G o R A
1 TSHITAeR FTEd a1 g3 TT2 1 I8 G-l AT & Ah-Hhedl g2 |
qred, 3gal, 3gYqd ol ear o et gt srenedi sl & gaf sleh-2ieh aH
2l

TR TREGTY & 36 JRrat gfaffy ot ge=a 4l sfsery St 7o/ A
eififer-anefener & o o TREY Al ot e qOEwst s S S ¢l Tty
fF 9IRG HT T W H GoAihd SG-Ufd sMEma T& & wehar qenfy <91 &
qurehfora gfgshfeal wd Hifean & THEM & fauw el sam sravas o @
ey Af<x ¥ fo fet snfa-wifa, wa-woea & 9% & 9 & g&-"e 7q
AT T w2 B AR Al % yuH qe ford B1 s Rerdieifiafa % wuer
% H2 WUel 3fed Sfd & 21 ot ke Af<T gR Henfed ge-afel & qerdt fo
Sfg-uifa g2 T &t e F SMER W e« T YRl o d

i af<t 1 wuer it & fau gen g @1 gfafer gemEnt e
w1 G T kOIS G- % gl ol WEiS gq USRI Gl Sl 1 wafe
ST 500 o, <A-3E, T TS STTEE GO & T4 H H9H Tg0 Fd 21 A
1 Tenen M-Wel 1 T fafire died #1960 W % vd-eer W AEE qtg
TS 3TF Aot 1 GHISH FeqrT ff T9H Re 1 7S 21 fasraserd 76 W 4R
1 TSIfaereh, IEYSH, M-, HEIRERIE 6 TR -3, - S-HeH T
H-S e, et W T T YRIG & A9 % 9 icdd T S iTE % |l
TReUISTEer o1 et 91, Bleit § IfHg 1 IS & 91 Bkl 89 & S
o wigfad M1 9o waM 68 & W W ¥R S 9N &) 9@ | gifcenicad
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T HETR bl SFaT & 9120 W G qen fora 9 ol 9 sriea § dieda 99
FT SIS WEA HT A WA T WS & WHISF T & F9 faftre 3w ¢
J et RS G IHREd Ts SR Uehdl Wi &1 gHfid B 2l

AREFINS A FI SH-SF TH TEAH o WG qAwT I’ &
TRIYH, T o Y@-3@ | AHfed oM, Teh-hedl H S B Hlfteh-HHisieh-TSTitdeh
fav @ dfea T@ET & 50 SH-WWER d 92 g @1 ARedie 4 i
IAT-TIEAT % WIE-H Hal AR FEIferh Te9M 61 Hied J9-3HA & Je-Hf<yl &
U w&qa fohan B1 Muwy 1 g Hetew wdie Ao & Aeifiel, AR S
Tehfa & gord T feged & UsdiEar’ & Seifiek sifmem 1 | 21 o TRerdis
% HerEvell 4 WA= YRd H dlh-dhearned 9RdE TsHig | off wiea gwaed
e emieia ToHifa & fagra & gd €9 A T SW YRS HI ArEad e
s T R A W g2 ot ani enfgemer St siiRerdis & diereiver,
SEATY A< % Hew, YUY & Fdred gHTe )
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