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“Financial Inclusion with Shadow Banking System to the Rural Economy: A Case 

Study of Tirhut division of Bihar.” 

 

ANAND PRAKASH* 

Research Scholar 

VKSU ARA, Department of Commerce & Business Management. 

 

The term “Shadow Banking” means the financial system of unregulated activities by regulated 

institutions. The banking system is the group of financial intermediaries facilitating the 

creation of credit across the global financial system. It is also referred as market based 

financial system. Generally Shadow Banking is a bank like activity, mainly lending, that take 

place outside the traditional banking system. Example of Shadow Banking includes non-

banking financial companies (NBFCs), Hedge funds, Microfinance etc. These institutions 

work as intermediaries between the investors and the borrowers. It provides credit through 

lending, so, generate liquidity in the economy. In Bihar Shadow Banking system has been 

increasing especially in Tirhut Division due to landlockedness with Nepal and Uttar Pradesh. 

Tirhut Division referred to Muzaffarpur, East Champaran, West Champaran, Sitamadhi, 

Sheohar and Vaishali districts. That area contains, almost 20 percent (20.56%) as per the 

census 2011, population of Bihar. In this area economy fully based on agriculture sector, due 

to this Shadow Banking plays an important role in the rural economy. 

 

Keywords: Shadow Banking, NBFCs, Microfinance, Economy. 

 

INTRODUCTION:  

 

Historically, the term Shadow Bank was given by “Paul McCauley” in 2007.However the 

2008th financial crisis has shown that Shadow Banking can be a source of systematic risk to 

the banking system, the risk can be transmitted directly and through the interconnectedness of 

partially regulated subject with the banking system. As we know, after the crisis including of 

central banks of USA, UK and many countries introduced Shadow Banking system with 

strong measures to control. 

 In context of India the problem of liquidity crisis is solved by many NBFIs or NBFCs. It was 

trigged by liquidity problem and IL & FS in 2018, has back the attention towards Shadow 

Banking system. The increased interest for the Shadow Banking system or NBFIs came into 

existence in the last two decades especially after banking reform 2008, in order to obtain 

justification to the lenders and flow of credit to the economy, especially in Rural Economy. 

As we know the largest part of India belongs to rural economy so, Shadow banking has given 

a strong pillar for the establishment of Indian economy. In India, time to time regulations 

related to banking system pushed Shadow banking system as well as rural economy. After 

world economic crisis 2008 India has also affected in the term of international credit flow, 

due to this Indian banking system found a great chance in the side of non-banking financial 

intermediates with lending. The backward Indian states like Bihar, Odisha, Jharkhand, West 

Bengal, Uttar Pradesh, Madhya Pradesh etc. are the beneficiaries at huge level from this side. 
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In Bihar Shadow Banking system has grown especially in Tirhut Region. Traditionally in 

these areas the main line banking system was growing very fast but it was limited to urban 

sectors, especially in Muzaffarpur and after it Motihari, but the total area of Tirhut Region is 

very large, so, the main line banking system could not achieve its objectives, that’s why 

Shadow Banking is growing very fast in these areas since 2007. 

It is argued that Shadow banking system push the rural economy with small credit flow. These 

credit flows regularly operate the economy and after reforms in Shadow banking it is growing 

very fast. The structure of rural financial market in India is dualistic with formal and informal 

financial intermediaries. Consequences of fast-growing Shadow banking system, the formal 

finance sector is effectively servicing only approx 50 percent of the rural population in the 

world. This is mainly because of the failure of formal finance sector in fulfilling their basic 

functions like production credit, financial credit and income generating activities, 

consumption credit to maintain and expand human productive capacity and quality saving 

scheme for increasing risk bearing capacities of the rural households. Lack of capital is one 

of the strong factors which keep the poor the poor. In rural areas of Bihar literacy rate is very 

low, basic social and market infrastructure is also very poor with inferior healthcare system, 

in context of agriculture there is a lack of good quality seeds and proper irrigation system, 

market access for the rural producers is also a tough task, that’s why sometimes investors 

don’t get proper return from their investment. 

Bihar doesn’t figure on the top of the table published by financial institutions in the term of 

economic development, even after launching of self-help group (SHG) bank linking program 

by national banks for agriculture and rural development in 1996. Bihar is fully based on rural 

areas economic activities through urban areas activities. Some year ago, JIVIKA program 

launched by government of Bihar proved milestone for rural development as well as women 

empowerment. After the enhancement of JIVIKA program Shadow banking system could be 

more successful in Bihar, especially in Tirhut division where male labor migration is very 

high. 

In my summary Shadow banking has changed the structure of Bihar’s economy, especially in 

rural areas because of empowering women, increasing literacy rate, growing IT sector and 

communicating with urban areas. It moves economy for further challenges.    

     Summarizing that point of study area with its objectives, significance, data methodology 

with hypothesis testing from primary and secondary data. In my nutshell my closing 

comments are Shadow Banking like a pillar of the building to the rural economy. Without it 

rural economy can’t stand. 

 

REVIEW OF LITERATURE: 

 

The literature review is a most important part of research process, from the help of literature 

review the idea of research begins. Reviews of literature provide us the baseline concept of 

research problem. It also gives the idea of research problem, development, process, findings, 

time period, comparison, evaluation and many more. 

In context of my research problem many developments has done and some is in progress. The 

reviews of literature are following related to my problem: 
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Historically, Banking system and credit flow came at broad level after great recession 1929, 

after that Keynesian economics became famous and investments became the main tool for 

production and due to this investment credit flows can measure the economy of any country 

and investment has taken a major role in credit flow in the rural areas. In General theory of 

employment interest and money (1936), Keynes J.M created profound shift in economic 

thought, giving macro-economics a central place in economic theory and liquidity preference 

became the baseline concept of credit flow for capital generation. It has equally powerful 

consequences in economic policy, began interpreted as providing theoretical support for the 

Government spending in general and for budgetary deficit, monetary intervention and counter 

cyclical policy in particular area. 

P.Zoltan, A. Tobias, A Ashcraft and B. Hayley (2010), They presented paper ‘shadow banking 

federal reserve of New York’, their paper presents preliminary findings and is being 

distributed to economists. The rapid growth of market based financial system since the mid 

1980 changed the nature of financial intermediation in the United State profoundly. Within 

the market based financial system “shadow bank particularly important institution of 

economy”. Shadow banks are financial intermediaries that conduct maturity, credit and 

liquidity transformation without explicit access to central bank liquidity or public sector credit 

guarantee. Example of Shadow banks include finance companies, asset backed commercial 

Paper (ABCP), conduits limited purpose finance companies structure investment vehicles, 

credit hedge fund, money market mutual fund, security lenders and government sponsored 

enterprises. 

Moe T.G (2014). In his paper Shadow banking policy challenges for central banks, Central 

bank responded with exceptional liquidity support during the financial crisis to prevent a 

systematic melt down. They broadened their toolkit and extended liquidity support to non-

banks and key financial markets. Many want central banks to embrace their expanded role as 

‘market maker of last resort’ going forward. This would provide a liquidity backstop for 

systematically important markets and the Shadow banking system that is deeply integrated 

with these markets. 

Q. Stephen and R. William, their working paper responding to a Shadow banking crisis. In 

August 1763, northern Europe experienced a financial crisis with numerous parallels to the 

2008 Lehman Brothers episode. The crisis affected merchant banks. The Central Bank at the 

hub of the crisis responded by broadening the range of collateral it accepted. 

M. Eran and T. Anat (2016), presented his paper on the boundaries of Shadow Banking and 

empirical investigation, a large number of empirical studies pointed to the ongoing expansion 

of the Shadow economy in many countries around the globe. A robust finding in these studies 

is the positive association between unemployment rates and the size of the unofficial sector. 

However, with consistent estimates of the size of unofficial sector only available from the late 

1980s. 

A. Tobias (2014), this paper explores financial stability policy for the Shadow Banking 

system, he ties policy options to economic mechanism for Shadow Banking that has been 

documented in literature. He then illustrates the role of Shadow Bank policy using three 

examples agency mortgage real estate investment trust, leveraged lending, and captive re-

insurance affiliates. The overarching theme of the analysis is that, any policy prescription for 

the Shadow banking system is highly specific to the particular activity. 
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D. Keshar (2010), “Comparative analysis of microfinance by microfinance institutions and 

other financial institutions in Bhagalpur district, Bihar”, in his paper microfinance programs 

in the recent past have become one of the most promising way to use scare development fund 

to achieve the objectives of poverty alleviation, and attempt has been made in this study to 

know the microfinance facility extended to borrowers along with patterns of disbursement 

monitoring and recovery of loans by different financial institutions in Bihar. 

 

OBJECTIVES OF STUDY: 

 

The objectives of the study are following: 

1. To analyze the access of Shadow Banking in study area. 

2. To study about the Shadow Banking facilities provided in study area. 

3. To evaluate fulfillment of the objectives of Shadow Banking in study area. 

4. To analyze the consumption pattern of rural area people after engagement with Shadow 

Banking System. 

5. To evaluate the credit flow between beneficiaries and non-beneficiaries of Tirhut Region 

of Bihar. 

 

SIGNIFICANCE OF THE STUDY: 

 

The significance of the study is associated with rural development with the help of micro and 

small banks. Credit flow from these banks is growing fast and smoothly. Their interest rates 

are regulated by RBI not only in private microfinance institutions but also in main line formal 

banking system. In the context of formal banking system interest rate is very low as compare 

to Shadow Banking system. The high interest rate controlled by the non-formal banking 

system from their poor client is prescribed exploitative. Shadow Banking System in Bihar is 

growing very fast due to their access and easy process of lending with rural clients. In context 

of Bihar non formal banking system is working in different areas with different institutions 

but one thing is common in all non-banking finance corporation is ‘cooperative group’ and 

this is the thing which made it different from formal banks. The scope of this study in rural 

economy with credit flow is very significant. From the help of this rural economy will 

circulate with purchasing capacity. The large contribution through lending money from 

Shadow Banks to rural clients goes to education, health, empowerment, food consumption, 

agriculture etc. The agricultural labors in rural economy take money from these banks and 

these banks play vital role in their life due to irregularity of their job opportunity. In rural areas 

since 2013 after food security bill they spend their income on quality growth. From shadow 

banks labors of rural areas can borrow little amount but in one payment through easy lending 

process for completion of their needs. As we know rural areas are organizing gradually and 

as a result, small investment areas have come into existence, in these areas rural people 

investing money with the help of Shadow Banks. 
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RESEARCH DESIGN: 

 

It is one of the main parts of research report because it provides us the idea and way of research 

progress. The research design can be categorized in three parts: 

(a) Hypothesis 

(b) Methodology 

(c) Data Analysis      

  

HYPOTHESIS:   

 

The hypotheses of this problem are following- 

1. There is no credit flow in rural economy by Shadow Banking. 

2. There is no significance of Shadow Banks in Tirhut Region. 

 

METHODOLOGY:  

 

In this research problem research methodology will play an important role in proceeding 

research. As we can see my research problem is associated with empirical and social values, 

so I will begin my research with the descriptive and qualitative research methodology and 

further my study is associated with survey study, co-relational studies and empirical study 

with structured enquiry mode. Longitudinal study will also help me in my study field while 

making attempt to critical evaluation of the material. In my study I will use many statistical 

tools like Co-relation, Regression, Central tendency, Dispersion, Skewness and Kurtosis, 

Sampling methods of data. Further I will operate my research with SPSS Software, STRATA 

Software and ANOVA Software.  

 

DATA ANALYSIS: 

 

Data is defined as the information, record to represent fact. Some important points about data 

are, it represents facts about hypothesis variable, consistency with prediction. The quality and 

validity of the output truly depends on data and data collection tools. In my research I will use 

both type of data primary and secondary. Primary data will operate my case study and 

secondary data will analyze my research problem. For primary data I will use observations 

and interviews with probability and non-probability sampling method. In my research I will 

take approx 300 samples for case study in which sample, 150 samples will belong to Shadow 

Banking beneficiaries and rest 150 samples I will take from non-beneficiaries. I will take 80% 

of sample from rural area and 20% of sample from urban area. On the other hand my secondary 

data sources will be economic survey of Bihar, NSSO, CSO, RBI, NGOs and local banking 

administration. 

 

CHAPTERISATION:  

 

The proposed study will be categorized into the following tentative chapters: 

1. Introduction. 
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2. Nature, scope and prospects of Shadow Banking. 

3. Role of Shadow Banking & flow of credit system. 

4. Importance, Consequences and Challenges of Shadow Banking in Rural & economic 

development. 

5. Shadow Banking and credit flow in Tirhut Region. 

 

Conclusion and suggestions. 

APPENDICES:   

1. Bibliography  

2. List of Questionnaires.  
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Women Empowerment and Panchayati Raj: A Sociological Study in Bihar 

 

Chandrabali Kumar (ICSSR Doctoral Fellow) 

Div. of Sociology & Social Anthropology, N. Sinha Institute of Social Studies, Patna-01 

Email: chandrabalichampapur86@gmail.com 

 

Abstract 

 

Almost 50% population of women in India but Disproportionate sex ratio and female 

population has been comparatively lower than male. As far as their socio-economic status is 

concerned, they are not treated as equal to male in all the area and places. Even today gender 

disabilities and discriminations are found in Bihar. Empowerment of women would mean 

equipping women to be economically independent, self-reliant, have positive esteem to enable 

them to face any difficult situation and they should be able to participate in development 

activities. The empowered women should be able to participate in the process of decision 

making. The 73rd &74th Amendments (1993) to the constitution of India have provided some 

special powers to women that for reservation of seats (33%); after some time 2006 Govt. of 

Bihar provided 50% reservation. Last few years the most positive development has been the 

growing involvement of women in the Panchayati Raj institutions. This article places 

emphasis that empowerment of women in rural areas, which is increasing its participation in 

the field of politics due to Panchayati Raj System. 

 

Keyword: Empowerment, Women empowerment, Panchayati Raj, Political Participation. 

 

Introduction 

 

Women empowerment is the most used and discussed term today. The empowerment of 

women is becoming an increasingly popular term in human rights and developmental 

discourses. Women play significant role in all walks of life. Empowerment of women is a 

necessary basic condition for socioeconomic development of any society. Empowerment of 

women in all spheres and in particular the political sphere is crucial for their advancement and 

for the foundation of gender equal society. It is central to the goals of equality, development 

and peace. Empowerment is a multi-faceted, multi-dimensional and multi-layered concept. 

Women’s empowerment is a process in which women gain greater share of control over 

resources material, human and intellectual like knowledge, information, ideas and financial 

resources like money and access to money and control over decision-making in the home, 

community, society end nation, and to gain power. 

The word "empowerment" literally means "to become powerful." Empowerment improves 

one's positive self-image and ability to distinguish right from bad in private thoughts. Consider 

how to strengthen women's economic, health, and educational opportunities to empower them. 

All of these elements are crucial. A new social and economic order can be created on national, 

international and global scales as a result of encouraging women to value them, feel in charge 

of their life both within and outside of the home, and be capable of influencing social change. 

However, in the majority of cases, women in our culture are still unable to make self-reliant 

mailto:chandrabalichampapur86@gmail.com
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decisions. According to Dodd and Gutierrez (1990), empowerment is a social act because 

most people in the 1960s did not have a systematized view of power. The term Shakti must 

be grasped. The ability to achieve one's aims is one definition of power while believing and 

acting following one's views is another. Those who arouse the interest of others (Parente, 

1978). This relational principle manifests itself in both personal and social power. According 

to Bandura (1981), perceived self-efficacy believes that an influential person is deeply 

interested in their world and understands how to get what they want and influence others in 

more significant ways than their interests. When a person cannot get what they wish to or 

influence others in a way that benefits their interests, the powerless person is more likely to 

survive by avoiding challenging activities. According to Karl (1995), the term 

"empowerment" is commonly used but rarely defined. It has been claimed by Karl (1995) that 

women have long talked about taking control of their lives and participating in decisions 

which have an impact on their daily activities as well as the decisions that influence their 

communities and governments as well as international development strategies. 

'Empowerment,' according to Pillai (1995), is a dynamic, multi-faceted process that helps 

women from all walks of life realise their full potential and reach their goals. When it comes 

to power, you can't buy it, sell it, or give it away as a present. Once you've acquired the skill, 

you'll need to put it to good use in order to preserve it. 

Panchayati Raj Institutions, or grassroots local self-government institutions in rural India, 

have long been seen as vehicles for socioeconomic development. Getting people active at the 

grassroots level is the most successful technique for achieving socioeconomic growth. In 

India, the Panchayati Raj system, often known as democratic decentralization, 

institutionalizes decentralization. Distributing authority to local panchayats, according to this 

view, will empower and involve the people. Local governments can better respond to local 

demands and make better use of available resources since they are closer to their residents. 

For a country's democratic system to be secure, it requires widespread participation in 

government. Panchayati Raj, the democratic decentralization system, is known for 

decentralization to achieve democracy and socioeconomic reform. In India, the Ministry of 

Human Resource Development (MHRD- 1985) and the National Commission for Women 

(NCW) have been worked to safeguard the rights and legal entitlement of women. The 73rd 

&74th Amendments (1993) to the constitution of India have provided some special powers to 

women that for reservation of seats (33%), whereas the report HRD as March 2002 shows that 

the legislatures with the highest percentage of women are Sweden 42.7%, Denmark 38%, 

Finland 36% and Iceland 34.9%. In India ‘’The New Panchayati Raj‘’ is the part of the effort 

to empower women at least at the village level. 

 

Objectives: 

 

• To analyse emerging rural socio-economic and political sub-structures. 

• To identify the major socio-political parameters; e.g. literacy, marriage, religion, superstitions, 

family planning; and political awareness, involvement-participation, and to assess the degree 

and nature of women empowerment. 
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Universe of the Study 

 

The study was carried out in the district of Patna. Universe for the study is as follows: 

1. Women headed panchayats representative of selected Gram Panchayats. 

2. Non-representative women of the selected Panchayats. 

Patna is the capital of Bihar. Furthermore, the district has an unbalanced gender ratio 

and low female literacy rates. This is particularly concerning because the district has the 

financial resources to encourage women's education. Women in rural areas endure 

discrimination due to a patriarchal culture that undermines their economic contribution even 

as manual labour.  

 

Sampling unit 

 

The sample unit for the study is  

1. Representative Women, and  

2. Non-representative women 

 

Sampling Size and Method of Sampling  

 

Patna is one of the most developed districts of Bihar in terms of socio-economic and political 

indicators. Impact of modernization, urbanization, level of literacy, exposure of democratic 

values and level of consciousness is also higher in the district. Patna district has been 

purposefully selected to analyse the impact of Panchayati Raj on empowerment of rural 

women within this development scenario. For comparative analysis two block has been 

selected- one developed block in terms of development indicators and another under-

developed in above terms 

 

Sources of Data 

 

▪ Primary data: collected data from field  

▪ Secondary sources: Panchayat records, voter list, documents, literature, various governmental 

and NGOs reports, etc 

 

Number of Elected Panchayat Representatives at each level 

 

Last few years the most positive development has been the growing involvement of women 

in the Panchayati Raj institutions. There are many elected women representatives at the village 

council level. At present all over India, there are total 20, 56, 882 lacs village panchayat 

members, out of this women members are 8,38,244 (40.48%), while total Anchalikpanchayat 

members are 1,09,324, out of this women members are 47, 455, (40.41%) and total 

Zillaparisad members are 11, 708, out of this women members are 4, 923 (42.05%). At the 

central and state levels too women are progressively making a difference. Today we have seen 
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women chief ministers, women president, different political parties leader, well establish 

businessmen etc. 

Elections to the Panchayats in Bihar already held in May-June 2006. It is to be noted that 

reservations for women were enhanced to 50% and reservations have also been provided for 

the category of Extremely Backward Classes. As of October 18, 2006, details of elected 

representatives to Panchayats are as follows:  

 

Table 1. 

Numbers of Elected Panchayat Representatives at each level:Bihar(2006) 

 Unreserved  SC ST Total Women  

Elected 

members 

92998 

85.34% 

15256 

14.00% 

716 

0.66% 

108970 

100.00 

59933 

55.00% 

Mukhiyas 6674 

79.20% 

1685 

20.00% 

68 

0.80% 

8427 

 

4219 

50.06% 

PanchayatSamiti 

Members 

9139 

79.20% 

2307 

20.00% 

91 

0.79% 

11537 

100.00 

5671 

49.15% 

ZillaParishad 

Members 

956 

82.63% 

192 

16.60% 

09 

0.77% 

1157 

100.00 

577 

49.87% 

Panch Members 76710 

83.05% 

14776 

16.00% 

875 

0.95% 

92352 

100.00 

51717 

56.00% 

Sarpanch 7027 

83.20% 

1351 

16.00% 

68 

0.80% 

8446 

100.00 

4008 

47.45% 

Total no. of Elected Panchayat Representative  229732 

100.00 

126125 

54.90% 

 Source: Government of Bihar, 2006 

 

After getting 33% reservation in the Bihar Panchayati Raj Institutions, in the year 2001, as a 

member of the Gram Panchayat 106029, as a member of the Panchayat Samiti, 11611- and 

1162-women’s representative in the form of district council has been selected. In the year of 

2006, Elected members59933 (55.00%), Mukhiyas 4219 (50.06%), Panchayat Samiti 

Members5671 (49.15%), Zilla Parishad Members 577 (49.87%), 4008 (47.45%) Sarpanchs 

and Panch Members are 51717 (56.00%) Women Panchayats Representatives have been 

elected. This is the first time in Indian history that 126125 (54.90%) out of 229732 total no of 

elected Representative at all levels of Panchayat. Women have been selected, which is a 

record. 

The first step for the political empowerment of women has been initiated with 33% and second 

step, first of all Bihar declare the 50% of seats reserved for women in the panchayat Raj 

institutions in 2006 under the amended panchayat Raj Act. Already over a million women are 
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now functioning as elected members in the councils of panchayati Raj institutions. Fifty 

present of these institutions are headed by women as mukhiya, elected members, sarpanch, 

Panch Members, Panchayat Samiti Members, Zilla Parishad Members of Bihar PRIs. 

Impact on Education 

 

Educational attainment is one of the vital developmental indicators. It indicates quality of life, 

awareness and skill level in the society. Better education brings positive impact in the society 

and brings change in the life style of women. So, impact of education on women representative 

in Panchayati Raj Institutions (PRIs) has been examined. Above trend shows that due to batter 

economic conditions of representative women as compare to non-representative women, girl 

child of representative women attending schools is higher than non- representative women. 

That is the cornerstone of women empowerment through education. 

 

Political Empowerment of Women  

 

Political participation is a process to grow as citizen. Women participation show the extent to 

which assumed new role and its legitimization by political structure. Their participation started 

with social movement for equality in gender based social structure. Right to vote and 

reservation of political seats provided them opportunity to be the ruler of their own fate. 

Traditional thinking of society is essential for women safe zone and situated in the home has 

under gone a change among women due to panchayati raj institution (PRI) in political field. 

But now at a present time women are self-connecting with politics. It’s a major change in 

social and political sub structure in rural area. Thus, concluded that majority of respondents 

self-connected to politics. This is a significant change of women in study area; it’s a sing of 

women politically empowered.   

 

Participation of Women in Family Activities and Decision-Making Process  

 

Women are empowered when they have the authority and capability to carry out specific 

responsibilities. Women's participation in development activities and programmes would be 

considerably aided if they were provided with the necessary tools and resources. Women's 

empowerment is examined in this study, with particular attention paid to the authority women 

have over household decision-making process. In Bihar, where male heads of home are the 

norm, female heads of family are not acknowledged as family heads. For the first time, an 

attempt has been made to define what goes on within a husband's head (Alexander Amy C. 

2007). On the ration card and in other family surveys, a male is classified as the head of the 

household, which clearly indicates that he is the primary breadwinner and decision-maker in 

the household. Despite the fact that the husband may earn more money, in certain 

circumstances it is the woman who is in charge of making the final decisions. There are many 

different ways to describe empowerment, but it ultimately boils down to empowering women 

in all aspects of their lives, including the realms of economics, social work, and politics. We 

will not be able to achieve sustainable development until we first empower women. It is 

required for the advancement of gender equity and growth. Thus, conclude that it’s a good 

sing of women authority/responsibility and a women empowerment in the house. From above 
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data it can be seen that after 50% reservation in Panchayati Raj, women have started taking 

decisions in their family matters apart from the political field. This is a direct impact on the 

participation of women household in the decision-making process. 

Traditionally women have been kept out of decision making process and treated as a second 

fiddle in the family. Without their active participation at all levels of decision-making, goals 

of equality and peace cannot be achieved (Karl, 1995). Further decision making is classified 

into five types: family decisions, income decision, children’s health, children’s education and 

children’s marriage.  Globally women are vastly under-represented in power corridor, which 

is the major barrier of development in the light of above fact; an attempt has been made to 

find out the role of women in family income as well as in decision making process within their 

family. 

Contribution of women in family income has increased in non-representative women in 

present time compare to representative women put their contribution has declined in present 

time. This may be due to more alternative employment opportunities in developed Panchayats, 

together with strong traditional values in under-developed panchatats. Data also reveals that 

participation of women in decision of children health and education has increased in their 

representative than non-representative women. That is multiple reason are- awareness and 

concerning of health issues, change status in society, further information receive to PRIs etc. 

This change has been possible due to the Panchayati Raj. Increasing trend participation of 

women in economic and decision-making activities in their family show their empowerment 

within the family as well as in the society. During field visit and group interview it has been 

observed that respect of women in all community has also changed in the study area. The 

credit for this change in these goes to Panchayati Raj. 

 

Impact Analysis of Panchayati Raj in Women Empowerment 

 

Women, on the other hand, are a tremendous source of political, social, economic, and health 

opportunities in the United States. Women with disabilities have often received a negative 

portrayal in the media. Untold numbers of regulations and guidelines prevent individuals from 

having a role in how decisions are made. However, even though women have equal rights 

under the constitution and the laws of the land, they still have a long way to go in terms of 

equality and empowerment. It has been asserted that the success of a nation is directly tied to 

the success of its female citizens. Consequently, the emancipation of women is a necessary 

condition for societal progress (Vijayalakshmi, 2007). Thus, we can say that most of the 

respondents have little or no knowledge about the rules of Panchayati Raj. This information 

will prove helpful in their political empowerment. Overall figure of field data reflected that 

major governmental scheme of villager’s related issues taken with the help of women in 

multiple scheme benefited. It means non-representative women have been direct benefited of 

governmental scheme related issues in study area. 

 

Women Empowerment and Political Participation 

 

In accordance with Thurairajah, (2010), voter support for democracy, together with a sense of 

communal responsibility and civic duty, are associated with well-established and stable 
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democracies that have a high degree of political engagement among their citizens (2005). 

According to Pragya (2013), improving citizen participation in local government can be 

accomplished through a variety of means, including frequent elections, improved access to 

information, and systems for deliberative decision making on the supply side of the 

government. Representatives and leaders of the people must take an active role in politics. In 

a democratic society, men and women should be treated equally, regardless of their gender. 

The grassroots level is where women's political equality must begin if it is to be meaningful 

and effective. 

Thus, we can say that most of the respondents have little or no knowledge about the rules of 

Panchayati Raj. This information will prove helpful in their political empowerment. Thus, 

conclude that majority of respondents are not aware of panchayat election fee and conducting 

gram panchayat election. There is only one reason due to illiterate and domination of 

patriarchal setup in our society. 

 

Conclusion 

 

This study analyzes those factors which have impact on women empowerment through 

Panchayati Raj Institutions. The socio-economic factors are- decision-making process, 

political awareness and beneficiaries of government programmes; as well as masculine 

behaviour in the community. The trend shows that due to batter economic condition of 

representative women as compare to non-representative women; percentage of girl child 

attending private school is higher in case of representative women vis-à-vis non-representative 

women. Percentage of girl child going to school is also higher for representative women as 

compare to non-representative women. Thus, conclude that it’s a good sing of women 

authority/responsibility and a women empowerment in the house. From above data it can be 

seen that after 50% reservation in Panchayati Raj, women have started taking decisions in 

their family matters apart from the political field. This is a direct impact on the participation 

of women household in the decision-making process. Thus, we can say that most of the 

respondents have little or no knowledge about the rules of Panchayati Raj. This information 

will prove helpful in their political empowerment. Overall figure of field data reflected that 

major governmental scheme of villager’s related issues taken with the help of women in 

multiple scheme benefited. It means non-representative women have been direct benefited of 

governmental scheme related issues in study area. 
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INTRODUCTION-  

 

Innovation is the process of using knowledge and technology to develop, improve, or improve 

the production or performance, of products, services and processes that have value in terms 

of commercial impact or social benefit. Innovation is often bundled with science and 

technology (STI) in discussions on economic policy. The Oslo Manual (OECD/Eurostat, 

2005), defines innovation as “the implementation of a new or significantly improved product 

(good or service) or process, a new marketing method, or a new organisational method in 

business practices, workplace organisation or external relations. Knowledge, learning and 

innovation processes are affected by economic, social, cultural, institutional and historical 

conditions and inheritance; Knowledge, learning and innovation processes are an integral part 

of economic and social development; They are key to achieving sustainable and inclusive 

development; Innovation is a major driver of growth and diversification; Innovation 

stimulates trade and investment, and long-term improvements in income and welfare; An 

appreciation of the developmental and macroeconomic importance of innovation is vital for 

policymaking; Active innovation policy is required if developing countries are to catch-up 

and compete with technologically advanced developed countries. 

 

In practice, innovation mostly happens in firms and other organizations. Innovation is an 

important and often primary component of entrepreneurial activity. We observe innovation as 

a search for new or more efficient combinations of resources to better satisfy existing 

consumer demand or to address unmet or new needs. Therefore, innovation includes the 

introduction of new products, services and processes, as well as innovations that are novel in 

a particular market. Innovation includes new or novel processes used by firms and 

organizations in producing goods and providing services. Innovation happens by pushing 

forward the frontiers of knowledge and technology. Innovation also happens when firms learn 

to employ knowledge and technologies that are already used elsewhere. This is often the case 

in many developing countries. From a development perspective, technology acquisition, 

imitation and adaptation are key innovative processes and require more government policy 

attention than scientific research. The term innovation is often used in a similar context as 

invention or creation even though it has a fundamentally different meaning. Innovation is 

increasingly dominating discussions. Innovation, Policy and Development with regard to 

public policy and entrepreneurship, and is replacing invention in common use. Historically, 

invention has been discussed as a central factor in industrialization and the strong economic 

growth that resulted in todays' developed economies. The change in focus from invention to 

innovation was sparked by the discussions of Schumpeter (Godin, 2008). Schumpeter 

proposed that innovation was an economic decision: a firm applying an invention in its 

mailto:baruahdipak390@gmail.com
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products or production process. Invention on its own, on the other hand, was an act of human 

creativity and was of secondary importance for economic decision-making (Schumpeter, 

1939). As the world continues to grapple with the pernicious Covid-19 pandemic, the role of 

innovation has regained importance. The pandemic was dealt with rigorous research and 

development (R&D) in the health domain with COVID-19 vaccines being developed, 

clinically tested and manufactured at unprecedented speed. Likewise, technological 

advancements enabled by R&D have transformed health, transportation, communication, 

energy, and manufacturing industries across the globe. As R&D emerges globally as one of 

the major drivers of socio-economic development, it will play a major role in achieving India’s 

aspirations and goals. COVID-19 accelerated the adoption of new technologies. In India too, 

the pandemic led to the emergence of several path breaking ideas. Never before has the need 

to adapt and adopt new technologies and innovations felt more urgently. The evolution of 

human existence can be traced back to simple yet innovative endeavours such as invention of 

the wheel, to modern techniques such as rearranging of DNA. Innovation has been steering 

human progress globally. It is not merely technological progress. In fact, the most prominent 

feature of an innovation-driven society is the dynamic attitude of its people. Innovation has 

become intrinsic to economic development, but it took a long time for economists and 

policymakers to realise that. Innovation in the form of knowledge accumulation and better 

human capital promotes economic growth. In the same manner, increasing economic growth 

fosters higher levels of knowledge capacity and an improved quality of human capital. Thus, 

there is a bi-directional relationship between economic growth and innovation, but the 

direction and the strength of the relation depends on the development status of the nation. 

Countries with high innovation capabilities have invested heavily in human capital 

development at all levels. The aim has been to develop specific skills beyond technical 

knowledge, like imaginative thinking, devising methods to tackle complex issues and keeping 

pace with the times. Thus, human capital is the source of innovative ideas, knowledge, and 

practices. With a growing knowledge-based economy the reliance on physical inputs and 

natural resources reduces where more attention on a skilled workforce for advancing technical 

and scientific innovation is required. A post-COVID world requires a new development 

strategy. A conducive ecosystem that enables innovation and technological advancement 

needs to be built to achieve the same. Therefore, through policies that are inclusive and 

sensitive to the aspirations and needs of the country, an innovation-driven economy needs to 

be developed. India is home to 1.3 billion people, and the country accounts for a fifth of the 

world’s youth population. We can utilise our demographic dividend to foster innovation and 

drive the nation towards becoming a knowledge economy. In India, the IT sector has seen 

considerable growth, and various major cities have been transformed into global IT hubs 

through substantial R&D investment in the industry. Bengaluru spearheaded the IT revolution 

in the country, and today, the city is a global technology innovation hub and the country’s 

startup capital. In recent years, through public sector investment, academic collaborations and 

foreign direct investment (FDI), India is emerging as an R&D centre in the pharmaceuticals 

and telecommunications sectors. These sectors have been driving economic growth in the 

country. Further investment in these sectors and promoting R&D activities in other sectors 

can enable the bi-directional cycle of fostering innovation and economic development.  
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Innovation cannot be fully understood without comprehending the opportunities and 

challenges that it entails. Thus, it becomes imperative to deep dive into innovation with 

reference to Indian context and identify where our opportunities and challenges lie.  

ii) Aims and Objective of the paper-  

i) To mention the factors that affect innovation  

ii) To highlight measures regarding R & D ecosystem development in India. 

iii) To Pointout significant achievement of India in R & D Sector.  

 

 

iii) Methodology 

 

In this paper most of the information’s are collected from secondary sources. Data’s are 

collected from books, journals & Internet sources. For discussion and analysis descriptive 

method has been followed here.  

 

iv) Discussion –  

 

A)    some factors that affect innovation on R&D in India.  

1) Research and development (R&D): - 

The global experiences of development have presented unique lessons in the 

importance of strengthening R&D to gain strategic advantages. R&D has played a significant 

role in the growth of developed countries. In India, R&D investment has been relatively low. 

In the past few years, R&D investment in the country has declined from 0.8 per cent of the 

GDP in 2008–09 to 0.7 per cent in 2017-18. This is lower than the other BRICS nations — 

Brazil spends about 1.2 per cent, Russia about 1.1 per cent, China just above 2 per cent, and 

South Africa around 0.8 per cent, with the world average being about 1.8 per cent. On the 

other hand, developed countries like the United States, Sweden, and Switzerland spend about 

2.9 per cent, 3.2 per cent and 3.4 per cent, respectively. Among all nations, Israel spends the 

most, 4.5 per cent, of its GDP on R&D. One reason for the low spending on R&D in 

developing countries like India is that 57 investments in R&D take time to produce results. In 

a country like India where there are bigger issues — such as hunger, disease control, and 

raising the quality of life — to contend with, resources are often diverted towards tackling 

them. However, it can be argued that these pressing concerns shouldn’t be viewed as a 

hindrance, rather an opportunity to widen the ambit of R&D. Research has been able to come 

up with solutions to such issues in the past. The government spends the most on R&D (over 

60 per cent). Low private participation is one of the key hindrances in India’s overall low 

R&D expenditure. 
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2) Firm size 

The problem of the ‘missing middle’ is another area that warrants attention. India is a country 

where the manufacturing sector is peculiarly structured, with either a very small-sized firm 

(less than 50 employees) or a very large-sized firm (more than 500 employees) and a clear 

‘missing middle’. This structure causes a number of problems, one of them being a vast 

difference in productivity, whereby the large-sized firms are 10 times more productive than 

the small-sized firms. This difference also shows up in innovation. Large-sized firms have a 

greater tendency to reap the benefits of innovation than their small-sized counterparts. This 

could be due to economies of scale, higher costs incurred, etc. Also, R&D in small-sized firms 

is not so formal and visible as compared to the large-sized ones. Therefore, the small-sized 

firms rely on finagling around things. This is important given the relative importance of 

MSMEs in India. With more than 6.5 crore MSMEs contributing roughly 30 per cent to the 

GDP, there is no doubt that a transition to a mid-sized or large-sized firm and a shift from 

informal to formal R&D would further enhance the role of MSMEs and innovation in India. 

3) Labour market 

It is sometimes believed that adopting new and innovative technologies would displace labour 

from the market. In India, this belief can cause great concern due to the country’s massive 

labour force. However, this is not always true as innovation has the capacity to generate new 

jobs as well. Analysing data for pharma, transport, ferrous metals, and textiles for the period 

2000–01 to 2013–14, showed that there exists a positive relationship between innovation and 

employment. In fact, it suggested that innovation is the factor that would drive long-term 

growth and employment. Moreover, it is not just labour availability and the quality of labour 

but also labour legislations that affect innovation. A right balance between labour laws that 

doesn’t compromise on labour standards which also promotes an environment that is 

conducive to nurture innovation is something that should be strived for. 

4) Demographic dividend 

India’s young population is one of its biggest assets. Currently, more than 60 per cent of 

India’s population is in the working age group (15–59). The energy and potential of this age 

group can be rightly channelised towards innovation. There is always an element of risk 

involved in innovation. But most Indians tend to be risk-averse, which is tied to a fear of and 

intolerance for failure, making it difficult to generate innovative ideas or promote existing 

ones. In the absence of adequate support — moral, financial, and other — our youth migrate 

to other countries. The numbers presented below do not decipher them into how many 

migrated for research purposes, but just shed light on the fact that the number of migrations 

from India have risen considerably over the years. Therefore, India should prevent brain drain 

by providing them adequate support and channelise their energy which would be salubrious 

for research and innovation in India. 
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5)  Market demand 

Research should also be aligned to the demands of the industry. It is observed that there is a 

mismatch between what is taught at the university level and what is required at the industrial 

level. the research agenda of these institutions. Subsequently, industrial firms can reduce their 

costs by outsourcing their research and collaborating with educational institutions. To resolve 

this, we need a working model between the two. Working with the academia and research 

institutions can allow firms to gain early access to research outputs and influence To better 

understand the potential of Indian research one need only look at the number of patents filed 

in the country over the years. The number of patents filed has increased at a compound annual 

growth of 3.63 per cent in the last decade. Lastly, funding research with a sense of obligation 

or to meet some targets should not be the purpose. Institutions/stakeholders should believe in 

its inherent importance. 

6) Venture capital 

 

Venture capital provides not only the funds necessary to run a business but also the required 

personnel and expertise to utilise the same. It has gained importance since banks show 

unwillingness to extend credit to newly established enterprises due to lack of collaterals and 

a high risk of default. Although microfinance provides capital for businesses, its limited scope 

and amount curtail the innovative capacity of an undertaking. In India, the amount of funding 

received through venture capital and private equity flow has risen from Rs 4 billion to Rs 

1,327 billion in the last two decades. Venture capital has produced market giants in India too. 

However, some caveats follow. Venture capitalists’ investments have moved away from early 

stages to later stages worldwide. This can be demotivating to a young and aspiring 

entrepreneur who has the innovative capacity but not the money. This is where the government 

can step in. It can create an ecosystem that promotes entrepreneurship and innovative thinking. 

This can be in the form of reducing capital gains tax, higher spending on R&D, expediting 

administrative processes, providing seed funding, etc. 

 

7)  Delay in acquiring patents- 

Innovation leads to the creation of economically-useful knowledge, in the form of intangible 

assets that can be an output of a production process as well as an input into the creation of 

new output. These include creative works, scientific works, discoveries, inventions, computer 

software, and systems created within businesses. In India, intangible assets like patents and 

trademarks filing process are complex and face procedural delays. According to the Economic 

Survey 2021-22 of India, the average pendency for final decision in acquiring patents in India 

is 42 months as of 2020. This is much higher than 20.8, 20, 15.8 and 15 months respectively 

for the USA, China, Korea and Japan.  India has reduced average pendency for final decisions 

in acquiring patents from 64 months in 2017 to 52 months in 2019 and further to 42 months 

in 2020. However, for intangibles to create spill-overs, it is important to encourage more 
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startups to file patents across India. The objective of is to develop an understanding of 

innovation. This is done by relating innovation to concepts such as knowledge, learning, 

science, technology and innovation policy, and national systems of innovation. The issue is 

approached from a theoretical and historical perspective and with reference to certain practical 

challenges that affect developing countries. Firms and entrepreneurship are central elements 

in this discussion. 

 

B) MEASURES THAT BOOST R&D ECOSYSTEM IN INDIA- 

 

        Building Institutional framework: Since independence, India has established a wide 

network of institutions working towards research and development in varied fields 

Governmental ministries, departments and agencies like Ministry of Earth Sciences (MoES), 

Department of Science and Technology (DST), Department of Scientific and Industrial 

Research (DSIR), Office of the Principal Publicly funded autonomous/semi-autonomous 

institutions, research councils and research centres such as Bhabha Atomic Research Centre, 

ISRO, CSIR, ICAR, BARC etc. Public Sector Enterprises like Biotechnology Industry 

Research Assistance Council (BIRAC). Streamlining regulatory processes: Employing digital 

technologies in the processing of the research proposals involving online receipt and online 

processing of the proposals for review and approvals and digital transfer of the research grants. 

Strengthening intellectual property rights (IPR) regime by establishing dedicated body-Cell 

for IPR Promotion and Management (CIPAM); ensuring compliance to TRIPS (Trade Related 

Aspects of Intellectual Property Rights); providing incentives such as 10% rebate on online 

filing, 80% fee concession for Start-ups, Small Entities and educational institutions etc.; 

raising IPR awareness etc. Facilitating private investment in R&D: through measures like 

Fiscal Incentives for Scientific Research such as 100% write-off of revenue expenditure on 

R&D. Permitting FDI under 100% automatic route in R&D sector subject to applicable 

laws/regulations, security and other conditionalities. Allowing corporate sector to make R&D 

investments under the provision of Corporate Social Responsibility (CSR). Promoting 

research and innovation through Start up and entrepreneurship: Schemes like Start-up India, 

NIDHI (National Initiative for Developing & Harnessing Innovations), Atal Innovation 

Mission’s Atal Tinkering Labs and Atal Incubation Centres, Innovations for Defence 

Excellence (iDEX) etc. are primarily aimed at promoting and supporting innovative ideas and 

successfully transforming them into commercial R&D ventures.  

 

Providing infrastructural support to researchers through schemes like- SATHI (Sophisticated 

Analytical & Technical Help Institutes), SAIF (Sophisticated Analytical Instrument 

Facilities), FIST (Fund for Improvement of S&T Infrastructure in Universities and Higher 

Educational Institutions), Indian Science Technology and Engineering facilities Map (I-

STEM) etc. Enhancing participation of women researchers: Schemes like KIRAN, SERB-

POWER (Promoting Opportunities for Women in Exploratory Research) etc. aim to mitigate 

gender disparity in science and engineering research funding in Indian academic institutions 

and R&D laboratories. Reversing brain drain to brain gain through initiatives like- ‘VAJRA’ 

which aims to brings the best of global science and scientists to India, including NRIs. 
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National Post-Doctoral Fellowship Programme to encourage PhD recipients to stay in India. 

Scientific Adviser, Prime Minister's Science, Technology and Innovation Advisory Council 

(PM-STIAC), 

Science & Engineering Research Board (SERB), Department of Biotechnology (DBT) etc., 

Research Councils of India. They were established and made responsible for curving edge 

Research & Development activities/knowledge base in diverse areas or fields. Some 

prominent research councils include Space Indian Space Research Organization (ISRO) 

Defence Research and Development Organization (DRDO) Nuclear energy Department of 

Atomic energy (DAE) Industrial research Council of Scientific and Industrial Research 

(CSIR) Agriculture Indian Council of Agricultural Research (ICAR) Medicine Indian Council 

of Medical research (ICMR) SCIENCE POLICIES  

 

PROPELLING INDIA’S S&T GROWTH: -         

 

Largely emphasised basic research in almost every field of science. Provided the required 

directions to set up organisations like DRDO (1958), DST (1971), Department of Space 

(1972) etc. Majorly focused on achieving technological competence and self-reliance. 

Technology Development Fund (TDB) established to provide financial assistance to Indian 

industries. 

Technology Information Forecasting and Assessment Council (TIFAC) established for 

continuous and systematic forecasting and assessment studies of emerging technologies. 

Majorly focused on achieving technological competence and self-reliance. Technology 

Development Fund (TDB) established to provide financial assistance to Indian industries. 

Technology Information Forecasting and Assessment Council (TIFAC) established for 

continuous and systematic forecasting and assessment studies of emerging technologies Laid 

emphasis on creating a robust environment for enhanced private sector participation in R&D. 

India streamlined its efforts by launching several flagship initiatives including Make in India, 

Atal Innovation Mission (AIM), Start-Up India, Stand-Up India, Fund of Funds for Start-ups 

(FFS), introduction of the Patent Box Regime, Regulatory Sandbox, etc. India increased her 

participation in global mega-science projects, including the Laser Interferometer Gravitational 

Wave Observatory (LIGO), the Large Hadron Collider (LHC-CERN), the International 

Thermonuclear Experimental Reactor (ITER) etc. 

 

Policy framework: 

 

 The government is currently in the process of drafting its 5th Science, Technology and 

Innovation Policy, 2020. The policy by way of its decentralized, bottom-up, and inclusive 

design process aims to strategize priorities, sectoral focus, and methods of research and 

technology development for larger socio-economic welfare.                                             

Further, Union Budget FY 2021-22 proposed an outlay of Rs 50,000 crore, spread over five 

years, for National Research Foundation envisioned under the National Education Policy, 

2020 to enable a culture of research to permeate through our universities.  
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Attracting youth to research through Scholarships/grants/fellowships under schemes like 

Prime Minister’s Research Fellowship (PMRF) scheme, Innovation of Science Pursuit for 

Inspire Research (INSPIRE) etc.  

Dedicated Technological missions to direct R&D efforts in emerging fields, e.g., National 

Supercomputing Mission, National Mission on Quantum Technologies and Applications, 

National Mission for Deep Ocean Exploration (DOE), National Mission for Bio Science for 

human Health, National Mission for Artificial Intelligence, etc.  

International cooperation: India cooperates bilaterally with several nations such France, USA, 

Israel and Germany in the field of R&D. Further, India is partnering in various international 

programs such as International Solar Alliance, Mission Innovation, International AIDS 

Vaccine Initiative etc. 

 

        In the recent decades, India has shown considerable progress in the field of R&D which 

is evident by its performance in the Global Innovation Index (GII) 2021 released by World 

Intellectual Property Organization (WIPO), where India ranked 46th     among 132 economies, 

quite an improvement from 81st in 2015-16. India’s innovation ecosystem stood 2nd among 

34 lower middle-income economies and 1st among 10 Central and Southern Asian economies. 

Further, there have been several positive trends pointing towards growth in India’s R&D 

sector- R&D expenditure: India’s Gross Expenditure on R&D (GERD) that nearly tripled 

between 2007-08 to 2017-18 and per capita R&D expenditure increased 1.5 times. Patents: 

Filing of patents have increased more than 50% in a span of 7 years from (42763 in 2014-15 

to 66440 in 2021-22). Grant of patents has increased nearly five times in 2021-22 (30,074) as 

compared to 2014-15 (5978). Reduction in Time of patent examination from 72 months in 

Dec 2016 to 5-23 months at present, for different technological areas. For the first time in the 

last 11 years, the number of domestic patent filing has surpassed the number of international 

patent filing at Indian patent office in the Quarter Jan-Mar 2022. Other prominent schemes: 

Manthan platform to drive collaboration between the industry and research institutes to 

implement technology-based social impact innovations and solutions in the country. AGNIi 

scheme to support the national efforts to boost the innovation ecosystem in the country by 

connecting innovators across industry, individuals, and the grassroots to the market and 

helping commercialize innovative solutions. Impacting Research Innovation and Technology 

(IMPRINT) programme to address the most socially relevant challenges in the field of 

engineering, technology, and self-reliance for translating research knowledge into viable 

technology products and processes. Foreign Investment: India attracted USD 343.64 million 

FDI equity inflow in R&D sector during C.Y. 2021 (Calendar Year) which is 516% higher as 

compared to previous C.Y. 2020 (USD 55.77 million). Researchers: The number of 

researchers per million population has more than doubled since 2000.5th largest office for 

trademark filing activity overtaking Japan. (WIPO report) 3RD 3rd 9TH 9TH in Number of PhDs 

awarded in Science and Engineering (attire the USA and China). in Number of publications 

(from 6th in 2013) based on National Science Foundation database, USA. in Resident Patent 

Filing activity in the world. (WIPO report) 3rd in Start-Up ecosystem and in terms of number 

of Unicorns. (Economic Survey of India 2021-22) 3Rd 5TH in the Quality of research 

publications (from 13th in 2013) in the world’s reputed and recognised SCI Journals. 

 



23 
 

INDIA’S GLOBAL PERFORMANCE ON OTHER PARAMETER PATENTS IN 

INDIA -  

 

      Mars Orbiter Mission (MOM) made India the first nation in the world to reach the Martian 

orbit in its maiden attempt. Successfully developed indigenous Cryogenic Upper Stage 

engine. Launched 2 missions to the moon- Chandrayaan-1 and Chandrayaan-2. Successfully 

established and operationalised the Navigation with Indian Con- stellation (NavIC). Polar 

Satellite Launch Vehicle (PSLV) emerged as the reliable and versatile workhorse launch 

vehicle of India used by multiple foreign nations. Successfully, tested new technologies such 

as Supersonic Combustion Ramjet (SCRAMJET) engine, Reusable Launch Vehicle 

Technology etc. Future endeavours: Human Space Flight mission- Gaganyaan Programme, 

mission to study the Sun- Aditya L-1, 3rd mission to moon-Chandrayaan-3 to attempt to ‘soft 

land’ on the moon. Space Technology 

 

R&D SECTOR NOTABLE ACHIEVEMENTS IN INDIA – 

 

Medicine Defence Global supplier: In the global market, India is the largest supplier 

of generic medicines, accounting for 20% of the worldwide supply. India also caters to 60% 

of the global vaccine demand. Indigenously developed vaccines: ROTAVAC against 

rotavirus, CERVAVAC against Human Papilloma Virus (HPV), COVAXIN for Corona virus 

etc. Major products developed for defence use by the DRDO: Light Combat Aircraft (LCA) 

Tejas; Airborne Early Warning and Control (AEW&C) System Weapon Locating Radar 

(WLR) Swati; High Speed Heavy Weight Ship Launched Torpedo (Varunastra); Akash 

Weapon System; Abhay Sonar etc. With Mission Shakti, India became the fourth nation in 

the world to have demonstrated anti-satellite capability based on indigenous technology. India 

is the 5th country in the world to have developed an indigenous ballistic missile defence 

programme. Despite, considerable progress and numerous achievements, India’s R&D 

ecosystem still lags behind major global economies and perform inadequately on key R&D 

parameters. For instance, Indian residents contribute only 36% of patents filed in India as 

compared to 62% on average in the top ten economies. 

 

C)       SIGNIFICANT ACHIEVEMENTS OF INDIA’S R&D ECOSYSTEM INDIA IN            

 REALIZING ITS GROWTH POTENTIAL IN THE R&D SECTOR- 

           

 *    Achieving sustained economic growth: It has been seen that R&D has been a 

major determinant of economic growth in developed countries around the world. R&D 

facilitates long term economic growth by bringing industrial transformation, increasing 

productivity, expanding the markets, creating employment and generating wealth and capital. 

 The Intellectual Property generated from R&D also brings in revenue to the economy 

in the form of copy rights and patents 

 

 Creating a knowledge-based economy:  

As India emerges as one of the world’s largest economies, it needs to gradually move from 

being a net consumer of knowledge to becoming a net producer. Innovation enabled by R&D 
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fosters positive knowledge spill overs, encouraging future technological change and other 

innovation activities. 

 

 

 

Solving socio-economic challenges for sustainable growth:  

In developing countries, innovation is not only associated with economic growth but also with 

poverty alleviation, reduction in inequality, increase in social mobility and improvements in 

standard of living. 

 

Promoting self-reliance and resolving trade imbalances: 

Development of indigenous technologies is crucial for fulfilling the dream of Atma-Nirbhar 

Bharat (Self-reliant India) and strengthening India’s trade profile which has been substantially 

impacted by the increasing imports and decreasing exports in the hi-tech sector. E.g., R&D in 

the defence sector can help reduce import dependence, whereby India accounts for 11% of 

global arms imports, according to the Stockholm International Peace Research Institute 

(SIPRI). Attracting foreign investments: Access to technical competencies is one of the 

significant factors for attracting investments in India to expand manufacturing and production 

operations under the ambitious ‘Make in India’. R &D and innovation play a significant role 

in addressing urgent developmental challenges such as providing access to clean drinking 

water, low cost renewable energy solutions, eradicating neglected diseases, reducing hunger, 

etc. 

 

 

Suggestions & Conclusion –  

 

The experiences of successful countries show that science, technology and innovation policies 

that are integrated into national development strategies can help raise productivity, improve 

competitiveness, and foster economic growth. Frontier technologies can bring enormous 

benefits to the lives of poor people with immense prospects in agriculture, health, education, 

energy and other areas of development. To reap these benefits, strategic efforts are required 

for stimulating the R&D ecosystem and encouraging ambidextrous, multipolar and disruptive 

innovations to meet the dynamic market conditions, developmental needs, and environmental 

sustainability.  

Competency in using advanced technology is very must require to make the nation as 

well developed one in all fields. Morality and ethics must be given emphasis and followed 

scrupulously in research to present a true picture of the findings. The ethical codes of doing 

research must be taught to the researchers must be encouraged to focus on intuitive and 

objective ways of doing research to enhance the quality of their researchers.  

A combination of specific conditions and resources are heeded to create outstanding 

universities (Altbach, 2006), which include; sustained financial support, with an appropriate 

mix of accountability and autonomy, Indian science needs to connect better with global efforts 

to address problems unique to India, but relevant in the global context, and to ensure that 

research capacity is built in a sustainable manner. India cannot build internationally 



25 
 

recognised research-oriented universities overnight, but the country has the key elements in 

place to begin and sustain the process. The great scientist Dr. S.S. Bhatnagar (1945) had very 

emotionally appealed in his presidential address for strengthening science, "I dream of the 

Tennessee Valley, but not without hope; for all this may happen to any river valley in India, 

to the Damodar, to the Ganges, to the Sutlej, to the Nurbudda, to the sone; if the people and 

the 

Government just give science a chance." 

The holistic approach of inter-disciplinary research and projects will create new inter-

disciplinary courses for imparting new perspective in every subject. Sponsoring research 

projects has to be carried out intensively and the young researchers have to be encouraged to 

bring forth quality in their findings and inventions. Excellence can be realised in Indian 

universities only when the quality of education is improved. Improving the standard and 

quality of teaching, research and extension should be given utmost care and attention by all 

higher educational institutions and that will enhance and establish excellence in all domains 

of education. All possible ways and means should be explored and implemented to raise the 

standard and quality of teaching and research. The practical knowledge must be imparted 

to make students compete at the global level. 

To pursue the dreams of making India the ‘Innovative Capital of the World’, the 

enterprise needs to realign itself and develop and commercialise the technologies, processes, 

etc. emanating from the various national R&D institutions / universities. India’s scientific 

community has to forge strong links with the scientific and industrial community in India and 

abroad and develop a wide network of research institutions, academia and industry for the 

commercialisation of know-how developed in R&D laboratories. They have to get recognised 

as a large repository of a wide range of technologies spread over almost all areas of industries, 

viz. agriculture and agro-processing, chemicals including pesticides, drugs and 

pharmaceuticals, biotechnology, metallurgy, electronics and instrumentation, building 

materials, mechanical, electrical and electronics, etc. It will happen by licensing the 

indigenous technology to entrepreneurs, startups, MSMEs, etc. and helping them to establish 

a large number of small and medium scale industries. Promoting closer links between 

universities of countries and encouraging collaborative research will invariably lead to an 

inward flow of technology. The concept of ‘sister universities’ may also be applied to connect 

institutes, which share research goals and priorities. An extension of this measure is also 

fostering a strong link between the industry of a nation and foreign universities and vice versa. 

Today’s progress is the result of past innovations; today’s innovations, in turn, sow 

the seeds for progress in the years to come. 
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Abstract: 

 Trade and Economic relationship between Nepal and India is unique. There are 

historical, geographical, cultural, linguistic, ethnic, social and family links between people 

living in India and Nepal. Institutions relating to government and the economic activities are 

also more or less similar. Therefore, the trade and other related relationship between Nepal 

and India has its own significance. Trade relationship between these two countries often goes 

beyond the economic reason significantly influenced by the social-ethical norms and values. 

Research and studies reveal that both the countries have comparative cost advantages in 

trading amongst themselves for several reasons. Historic trade relation, geographical 

proximity, identical culture, similar agriculture productions are cited few examples quite 

repeatedly. Economical transport cost is seen as another important factor determining the 

volume of trade between these countries. In view of the rising energy costs, it often considered 

that the transport costs are likely to rise so that the transport cost advantage to both these 

countries trading with each other is likely to increase in future. This would further increase 

the potential for trade between these countries. Economic cooperation between Nepal and 

India is based on the movements of goods and services across Nepal-India border of about 

1,600 km. The movement is free and spontaneous. This movement further accelerated by the 

movement of people for economic pursuits, social and marriage relations. The cultural ties 

and non-existence of visa system have created better environment for the conduction of free 

trade between the two countries. 

Keywords: Economic, Trade, Social-ethical, Cooperation, Transport. 

Introduction: 

 The Economic and trade relationship between India and Nepal has a very long history. 

It has been continuing since time immemorial. In the recent time too, Nepalese trade has been 

heavily consent rated to India making the latter as the single largest trading partner of Nepal. 

However, despite a long history of involvement in trade activities, the nature and composition 

of Nepalese exports could not have got significant shift from agro-forestry based low value 

added primary commodities to capital based modern manufacturing products. Even if there 

are a few manufactured exportable, they are incapable of providing the benefits that could 

have come from both the backward as well as forward link ages to the Nepalese economy. 

Indo-Nepal trade has its own importance for the economic development of both these 

countries. Trade relation with India is rather crucial to Nepal particularly due to her land-

locked geographic characteristics. Trade statistics show an increasing trend of trade in both 

the exports and imports. However, it is noteworthy that the trade balance is not in favour of 

Nepal. As such, it does not present a convincing picture in the macro-economic performance 
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of Nepal. Both the countries have realized the significance of bilateral trade. Trade with India 

is likely to play further a key role in trade and industrial fronts in the future as well. Trade and 

transit treaties held between the two countries are continuously reflecting the fact. And, these 

treaties have increasingly guided the trade direction, more specifically in the case of Nepal. 

Taking into account these factors, this study has made an attempt to analyze some of the key 

issues related with Indo-Nepal trade relation and scope for improving trade relationship 

between these countries in the future. 

 India is extending economic and technical support to Nepal for almost for decades 

since 1951. India was the most important donor to Nepal in the early decades after the 

independence of India. The signing of the India-Nepal Treaty of Peace and Friendship in 1950 

established the framework for the unique ties between the two countries. Since the early fifties, 

India has contributed significantly to the economic development of Nepal. Beginning with 

major irrigation projects such as the Koshi and Gandak barrages, Indian assistance has 

significantly contributed to the development of the economic structure in Nepal. Areas of 

economic relation were mainly confined to the basic infrastructure which covers; airports, 

irrigation, agriculture, supply of drinking water, roads, bridges, power projects, heath, 

industrial estates, communication, surveys, education, forestry, building construction, ex-

servicemen welfare etc. Many of the projects were associated with the areas of infrastructure 

building. It is noteworthy that Nepal stepped into an economic liberalization in 1984. The 

number of aided projects gradually declined after 1985. However, the economic cooperation 

continues to exist. Assistance in the areas of water supply, medicine packets, financial 

assistance to cooperatives, scholarships and educational assistance being the other economic 

cooperation.  

 Indian assistance to Nepal has increased over the years. From the assistance of an 

average of IRs. 150 million in the mid-1980s, it has reached to IRs. 750 million in 2019/2020. 

So far over 120 agreements and letters of exchange have been concluded for Indian aided 

projects in Nepal totalling over IRs. 4000 million. These figures don't include the supply of 

subsidized commodities such as rice, sugar, cement, fertilizers, petrochemical etc., refund of 

excise duty levied on items exported from India, IRs 500 million stand-by credit facility etc. 

During the year 2019-2020, the utilization was approximately NRs. 450 million. A High Level 

Task Force (HLTF) has also been formed to oversees progress in Indian-assisted Projects to 

Nepal. A number of projects including improving physical facilities and infrastructure at 

important border customs stations and check-posts, pilot projects in rural and community 

development, small -medium hydro-power project, milk and dairy development, development 

of an Information Technology Institute etc. are some of the agreed projects. B. P Koirala 

Institute for Health Sciences at Dharan and 22 Bridges on the Mahakali-Kohalpur sector of 

the East-West Highway are two projects recently completed. During the SAARC summit held 

on January 3-6, 2002 a grant of NRs. 800 million was announced by the Prime Minister of 

India for developmental projects in the social sectors including health, education and rural 

development of Nepal. India’s other major commitments in Nepal are the setting up of an 

Emergency and Trauma Centre at the Bir Hospital and the Mahendranagar-Tanakpur Link 

Road Project. The Raxaul-Birgunj Broad Gauge Rail Link Project is another Project in this 
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category. Therefore, there is a clear indication that Nepal and India are having cordial 

economic relationship from quite a long time back.  

 India has been a key development partner of Nepal. The latter received strong support 

and solidarity from the people and Government of India in advancing its home-grown peace 

process as well as in the process of writing the Constitution through the elected Constituent 

Assembly. Following the massive earthquakes in Nepal in April and May 2015, India 

promptly offered helping hands. The Government of India has also been substantially 

supporting Nepal’s reconstruction efforts. The Indian cooperation started in 1952 with the 

construction of an air-strip at Gaucharan. Since then, India has been assisting primarily in the 

areas of infrastructure development and capacity development of human resources in Nepal. 

Such assistance received from India has helped supplement the developmental efforts of 

Nepal. India’s economic assistance to Nepal has grown manifold in the past few decades, 

particularly since the restoration of multiparty democracy in Nepal in 1990. As agreed during 

the State Visit to India of then Prime Minister of Nepal Mr. Pushpa Kamal Dahal ‘Prachanda’ 

in September 2016, a Nepal-India Joint Oversight Mechanism has been constituted co-chaired 

by the Foreign Secretary of Nepal and the Indian Ambassador to Nepal to review the progress 

made and resolve issues in the implementation of the projects under India’s economic and 

development cooperation. The Mechanism meets once every two months.  

 The conventional economic wisdom holds that trade is beneficial to growth of a 

country. Although one country may have a higher productivity in the production of all goods 

compared to another country, the relative productivities in producing different goods will 

differ. Trade is based on the relative comparative advantage and increases welfare in both 

countries. It has been increasingly stressed in recent years that welfare would only come from 

increased exports. Trade liberalization, in this direction, paints a picture suitable for export 

promotion. On the other hand, it is also argued that the participating countries should share 

the benefits of free trade. Trade liberalization as a policy focus predominantly on diminishing 

restrictions to the free international movement of goods and services. More, in particular, it 

includes the diminishing of import quota and the lowering of export taxes. These policies will 

result in a decrease of the price of importable, and in an increase in the price of exportable. If 

markets work as they are expected to work, these measures lead to increases in imports and 

exports. And, a balance trade scenario is obtained. Trade liberalization, more often, forms a 

part of structural adjustment program of a country. Economic reforms programs in many 

countries can be seen as a consequence of this program. 

 It is noteworthy to note that the South Asian economies (SAEs) launched 

comprehensive reform programs at the beginning of the 1990s. However, some attempts were 

made towards the opening up of trade and investment regimes in the 1980s. The reform 

initiatives included, among other things, reducing the level and dispersion of tariffs and 

quantitative restrictions and improving regulations on domestic and improving regulations on 

domestic and foreign investments. Nepal and India also stepped towards economic reform 

process during this period. The new economic thinking involving speedy economic 

liberalization oriented toward free and competitive market in Nepal and India has, by and 

large, contributed in changing the scenario of Indo-Nepal trade relation. Steady move towards 
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economic liberalization undertaken by the both countries brought fundamental changes in the 

pattern and direction of economic exchanges between them. As such; the traditional age-old 

relationships between these two neighbouring countries assumed new dimensions with 

economic and trade liberalization regimes. 

 India started to deregulate her economy in the mid -1980s when the import restrictions 

on a number of goods were relaxed by expanding the positive OGL list, tariff rates on capital 

goods were brought down, and FDI policy was liberalized. In July 1991, the government 

initiated a comprehensive package of reforms covering trade, industrial and exchange rate 

policy regimes. The import licensing system has been dismantled. As non-tariff barriers 

(NTBs) were phased out from all tradable’s except consumer goods in early years of 1990s. 

the quantitative restrictions on the remaining items have been phased out by March 2001, two 

years ahead of the original schedule. The QRs on imports of around 2300 items from SAARC 

countries had been removed unilaterally in 1998. The peak tariff rates have been brought down 

to a maximum of 50 percent from up to 355 percent and average weighted tariff rates have 

come down from 87 percent to just 20 percent in 2019.  

 The partial convertibility of rupee on the trade account was announced in the 1992-93 

budgets that was subsequently broadened to full convertibility on current account by August 

1994. The Capital Issues Control Act was repealed and the Securities and Exchange Board of 

India (SEBI) was set up as a watchdog for regulating the functioning of the capital market. 

SEBI has focused on the regulatory reform of the capital market as well as on market 

modernization. Online trading and dematerialized trading have been introduced. Companies 

have been allowed to buy back their own shares subject to the regulations laid down by SEBI. 

In September 1992, the government announced guidelines for investments by foreign 

institutional investors (FIIs) in the Indian capital market. FIIs are now welcome to invest in 

all types of securities traded on the primary and secondary market with full repatriation 

benefits and without restrictions on either volume of trading or lock-in-period. In January 

1993, a package of financial sector reform was announced that included permission to new 

private sector banks including foreign joint ventures. The government has also established a 

policy regime for the functioning of private non-banking finance companies (NBFCs) and 

agencies for rating their credit worthiness. 

 Nepal opened up its economy in the early 1990s with the adoption of economic reform 

package. The reform measures have since covered almost all sectors of the economy including 

trade and investment, fiscal and monetary policies, financial and capital markets and other 

economic and social sectors. The import licensing system and quantitative restrictions were 

eliminated and tariff rates and structure were reduced and rationalized to make the trade sector 

competitive. The trade weighted nominal rate of protection declined from about 80 per cent 

in the early 1980s to about 31 percent in 1994. Similarly, the average rate of protection has 

declined from about 111 percent in 1989 to 16 percent in 1992. In a similar manner, the 

number of slabs subject to protection fell from more than 100 in the 1980s to 5 in 2016. 

Additional measures initiated to promote international trade include the introduction of a 

bonded warehouse, duty-drawback scheme, initiation of the multi-modal facility (dry port) 

and an export-processing zone. 
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 The partnership with India in the areas of trade and transit is a matter of utmost 

importance to Nepal. India is Nepal’s largest trading partner. India has provided transit facility 

to Nepal for the third country trade. Both public and private sectors of India have invested in 

Nepal. The trade statistics reveals phenomenal increase in the volume of bilateral trade over 

the years between the two countries. However, Nepal has escalating trade deficit with India. 

Nepal and India have concluded bilateral Treaty of Transit, Treaty of Trade and the Agreement 

of Cooperation to Control Unauthorized Trade. A new bilateral trade treaty signed with India 

in 1996 supported the trade reform program of Nepal. The treaty allows Nepal to export 

manufactured products to India free of customs duty and quantitative restrictions. Similarly, 

in order to improve the environment for investment, the Industrial Enterprise Act, 1992 and 

the Foreign Investment and Technology Transfer Act (1992) were enacted in line with the 

open, liberal and market-oriented policy. These Acts have further improved investment 

incentives. No license is required for the establishment, expansion and modernization of 

industries except for a few related with defense, public health and environment. In short, the 

environment was made more conducive to larger inflows of foreign direct investment (FDI). 

 Financial sector reforms have also been carried out to support the trade and industrial 

reforms. Interest rates were deregulated and joint-venture banks were allowed to open up. 

Nepal also included full convertibility of the Nepalese rupees on the current account. The 

overvalued Nepalese currency was also corrected to improve export competitiveness of the 

trade and industrial sectors. HMG/N has been committed towards trade liberalization through 

simplification of trade and tax procedures, and also through revising custom tariffs to 

encourage exports and ultimately attract more foreign investments. Furthermore, various 

sectoral strategies have been introduced to attract investment. The Hydropower Policy 1992 

has opened up new avenues to develop the hydropower of the country by motivating national 

and foreign private investors in this sector. The liberalized aviation policy has contributed 

tourism industry significantly. Road, airport construction and telecommunication services 

have also been opened to the private sector in order to attract more domestic as well as foreign 

investments and to improve service delivery. 

 The Nepalese financial system is in the midst of great changes along with Nepal’s 

preparation for entry into World Trade Organization (WTO). Nepal Rastra Bank (the central 

bank) has given priority to the financial sector reform by developing and updating necessary 

policies and guidelines for further consolidation of the financial system. Nepal Rastra Bank 

Act 2002, formulation Financial Institutions Act, Financial Intermediary Act, Debt Recovery 

Act, management transfer of the two largest banks, i.e. Nepal Bank Ltd. And Rastriya Banijya 

Bank, proposals for restructuring of the Agricultural Development Bank and Nepal Industrial 

Development Cooperation (NIDC) can be seen as the major initiatives undertaken in respect 

to the financial sector reform process. With the growing global integration, there are benefits 

and advantages to the domestic economy reflected in greater competition with the lower cost 

and higher quality goods as well as the opportunity for reaching the potential inherit in the 

country’s comparative advantage. To capture those benefits and advantages of global trade, 

Nepal has commenced the accession process for membership in the World Trade Organization 

(WTO). 
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Conclusion:  

 From the present paper it has been concluded that the India's trade and economic co-

operation with Nepal has been governed by several treaties that have been renewed and 

modified over the years. However, past treaties have been limited to tariff and other duty 

concessions. Such benefits have been transitory in nature and have not contributed to either 

growth of Nepal's economy or to sustainable trade between the two countries. India has been 

a key development partner of Nepal. The latter received strong support and solidarity from 

the people and Government of India in advancing its home-grown peace process as well as in 

the process of writing the Constitution through the elected Constituent Assembly. Trade 

statistics show an increasing trend of trade in both the exports and imports. However, it is 

noteworthy that the trade balance is not in favor of Nepal. As such, it does not present a 

convincing picture in the macro-economic performance of Nepal. Both the countries have 

realized the significance of bilateral trade. 
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Introduction 

  

For the study of the parameters of the microstripline losses and thermal effects several 

methods are used and of which some are discussed in chapter-3. The mathematical 

formulation is based on the conformal transformation technique developed by H.A. Wheeler 

and Calculation is based on the computer programming ̀ developed by S. K. Kaul using closed 

form formula of Schwartzman. This technique is too much popular now a day and provides 

an easy approach for the analysis and synthesis of single and coupled microstriplines and other 

structures useful in MIC’s.  

Several authors have developed various methods for the study of characteristics of single & 

coupled microstriplines. The present chapter deals with the characteristic parameters of 

isolated microstripline and coupled microstripline and the variations of these parameters with 

substrate height, strip width and spacing between two microstriplines using different type of 

substrates for the calculation of different types of losses and thermal effects produced in the 

coupled microstrip lines when the waves propagate through the structure. The aim of the 

present study is to calculate the characteristic impedance, phase velocity and guide wavelength 

for isolated and coupled microstripline and their variations with strip geometries and relative 

permittivity. All the parallel line couplers, whether mode of propagation is true TEM or not, 

have the oddand even- mode property which always results in even- mode characteristic 

impedance (Zoe ) and odd-mode characteristic impedance (Zoo), even and odd-mode phase 

velocity and guide wavelengths. True TEM couplers yield equal phase velocities for each 

mode whereas microstrip quasi-TEM couplers yield different phase velocities for even and 

odd- modes.  

Using computer technique characteristic impedance and effective dielectrics and their 

variation with geometry for different dielectric substrates will be computed.  

Parallel plate striplines support pure TEM mode of propagation but microstrip cannot support 

pure TEM mode as it is an inhomogeneous structure and it supports quasi-TEM mode. 

However, at low frequency the mode of propagation closely resembles the TEM mode. 

Wheeler calculated capacitances, phase velocities and impedances of single and coupled 

strips. Following this various approximate methods have been adopted by Crystal, H. Howe 

[6], MAR Gunston, Policky and Stover etc. Bryant and Weis [43] used Green’s function 

technique and calculated the even- and odd- mode impedances of the coupled microstrip lines. 

S. Akhatarzad, Thomas R. Rowbotham and Peter B. Johns, M.K. Krage and G.I. Haddad also 

calculated the even- and odd- mode characteristic impedances of coupled microstrip using 

different techniques. E. Yamashita and R. Mitra presented an analysis based on variation 

principle. These results were found in reasonable agreement amongst themselves. Banmali, 

Rawat and Babu using methods of images calculated the characteristic parameters and 

founded them in close agreement with each other. The results obtained by image method were 

intermediate between Wheeler’s two results for wide and narrow strips The different methods 
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developed so far by various authors yield result in close agreement with each other. The 

present computer aided technique provides an easy approach for the analysis and synthesis of 

a single and a coupled microstrip lines. The results obtained by this method are also in good 

agreement with those obtained by Bryant and Weiss, Karage, Haddad, Row Bothom, Peter 

Johns, B. Rawat and G. R. Babu.  

The present work involves the problems in quasi-static limit in lower giga hertz range of 

frequency. This leads to very useful design criteria especially at lower frequencies. The quasi-

TEM allows the magnetic and electric fields to be considered, separately. When only the 

magnetic field is considered, the dielectric inhomogeneity is ignored, since the dielectric 

medium is treated as free space. But when considering the electric field, the inhomogeneity 

must be taken into account since the normal component of electric field is discontinuous at 

the dielectric interface. [61]  

 

Formulation of the characteristic parameters of isolated 

Microstriplines  

 

The derivation of the characteristic impedance of the single microstrip conductor will be 

carried using conformal trans formal method developed by H.A.Wheeler. In this method 

microstripline is consider as a parallel plate capacitor. Knowing the capacitance and phase 

velocity of the structure the characteristic impedance can be calculated with the help of 

equation given as  

Zo = 1/VPCP --------------- 4.2.1  

Where, VP = phase velocity of the wave traveling along the  

microstrip line. 

CP = capacitance per unit length of the line.  

The capacitance of the line is the result of the combination of different components indicated.  

These are:  

CPP = parallel plate capacitance between lower surface of the microstrip and the ground plane 

and is given by  

CPP = [Єreff/c.η]. (w/h) 

CPPU = capacitance between the upper surface of the microstrip and the ground plane which 

is expressed as  

CPPU = (2/3) [Єreff/c.η]. (w/h) --------------- 4.2.3  

CF = the fringing capacitance at the edges of the microstrip and is expressed  

CF = [Єreff/ c.η]. (2.7/Log4h/t) --------------- 4.2.4  

Where,  

w = microstrip width 

Єreff = the effective dielectric constant of the medium  

h = height of the substrate  

η = free space impedance = 377  

c = the velocity of light in free space  
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= 3.0 X 108 m/sec.  

t = microstrip thickness.  

Thus, the total capacitance (CP) of the isolated microstrip structure is expressed as  

CP = CPP + CPPU + CF 

or Cp = (Єreff / c.η) (w/h) + (2/3) (Єreff / c.η) (w/h) (Єreff / c.η).  

(2.7/Log4h/t) --------------- 4.2.5  

This is the expression of the capacitance of the microstrip structure in terms of its geometric 

parameters.  

 

Phase velocity of the wave traveling in the  

Microstripline  

The phase velocity is another parameter of the microstripline which is very useful and 

important for the calculation of characteristic impedance. The phase velocity VP can be 

calculated by the formula  

VP = c / √Єreff --------------- 4.2.6  

For wide strip, Єreff  Єr, and 

For narrow strip, Єreff  (Єr + 1) / 2  

Where,  

Єr = relative dielectric constant.  

From equations (4.2.1), (4.2.5) and (4.2.6), we get  

Zo = (η/√Єreff). [1/[(w/h) + (2w/3h) + (2.7/Log4h/t)]] ------------ 4.2.7 The calculations made 

on the basis of this expression give the characteristics impedance of a single microstrip 

structure.  

When the second conductor is introduced close to the first one, the 

field distribution gets altered. In even- mode the electric field lines follow the pattern fairly 

similar to that of the isolated conductor as shown in fig. 3.5.  

In case of odd-mode, the two conductors are linked by the electric field lines as shown in Fig. 

3.6. The form of equation 4.2.6 obtained for the isolated microstrip line are also useful in 

calculating the characteristic impedance of microstrip coupler in even- and odd- modes. In the 

even-mode CP is replaced by CPO and in the odd-mode by CPO. Since the electric field lines 

are distributed in air and below the conductor in the dielectric substrate, the dielectric medium 

now becomes inhomogeneous. Due to inhomogeneity the phase velocity (VP) for the isolated 

case is replaced by VPO for the even- mode and VPO for the odd- mode. Further in place of 

Єreff the effective dielectric constants (Єreff )e and (Єreff)o are to be used for even- and odd- 

modes separately. Similarly, Zoe and Zoo represent the characteristic impedances for even-

and odd- modes respectively.  

Guide wave length traveling through microstripline  

This is also another important characteristic parameter of the microstripline and is the function 

of strip geometry, permittivity and operating frequency. Guide wave length is written as  

λg = Vp / f = λo / √Єreff -------------- 4.2.8  
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Formulation of the characteristic parameters of the  

coupled microstriplines  

The study of microstripline coupler involves the analysis of even- and odd- modes of 

propagation. In the even-mode, energy traveling down, one microstrip line is coupled into a 

parallel line and travels in the same direction, where as in the odd-mode energy travels in the 

reverse direction after coupling.  

 

Discussion and Conclusion  

 

It has been found that variation of characteristic impedance with strip width is smaller for 

wider strip and larger for thinner strip. Also, it is smaller for higher permittivity than for lower 

permittivity. This concludes that concentration of electric flux lines and energy in wider strip 

is larger than for thinner strip. This idea is very useful for the study of flow of power through 

microstripline structure. Also, characteristic impedance shows slight variation with height of 

the substrate which marks the slight variation in flow of power. Further it is found that rate of 

variation of characteristic impedance for lower frequency is smaller than that of higher 

frequency. This concludes that dispersion effect on the flow of power is smaller in lower 

frequency and becomes larger in higher frequency.  

These studies are useful for calculating the thermal losses of power flowing through 

microstripline structure which will be carried on in chapter 5.  

 

Study of Variations of characteristic parameters of coupled microstripline for even and 

odd-mode  

 

For the study of characteristic parameters for different strip geometry, permittivity and 

frequency computational works have been carried out and studies have been performed as 

given in following sections for coupled microstripline in case of even & odd-modes:  

(i) Variation of characteristic impedance with stripwidth, spacing, permittivity  

and frequency;  

 (ii) Variation of phase velocity and guide wavelength with strip width, spacing,  

permittivity and frequency.  

 

Study of variation of characteristic impedance for even  

and odd-modes  

 

After exhaustive computational results for different metal strip width have been obtained. 

These computational works have been performed using computer Pentium-III. Keeping 

frequency, relative and substrate height fixed and varying the width of metal strips 

characteristic impedance for even and odd-modes have been obtained for different spacing 

between metal strips. 
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ABSTRACT 

 

During last three decade, the considerable progress has been taken into consideration to 

understand the optical properties of solids by co-relating them to their band structure. The 

imaginary part of dielectric constant is of the special interest. The dielectric constant is 

determined from light refection measurements. 

In the present work, we have evaluated the optical constants using the method of Kramer-

Kroning Analysis of large number of semiconductors taking the real and imaginary of 

dielectric constants by theoretical treatment which has good agreement to that of standard data 

of well-known work 

 

Keywords: Dielectric Constant, Semiconductors and Reflection measurements. 

INTRODUCTION 

 

During last two-decade considerable progress has been made in understanding the optical 

properties of solids by correlating them to their band structure. The calculation of the 

imaginary part of the dielectric constant 𝜀2(𝜔) is of the special interest since structure in 𝜀2(𝜔). 

corresponds to critical points in the band transition. Observations of such peaks allow 

comparison of experimental data, with theoretical results. The dielectric constant 𝜀2(𝜔).  is 

determined from light reflection measurements at well prepared surface over a wide range of 

wave lengths. From these measurement, one can extract the dielectric constant by means of 

the Kramers-Kronig Analysis (𝐾𝐾𝐴)3. Also, other direct optical methods other than KKA are 

used. The methods, which are in general very accurate, may run into difficulties. The 

reflectivity is very sensitive to surface conditions specially in the far ultraviolet region. 

Therefore, existing optical determinations of 𝜀2(𝜔). are in some cases not always very 

𝑝𝑟𝑒𝑐𝑖𝑠𝑒4. "The other method to determine optical constant is the energy loss measurement of 

electrons in thin crystal films over a wide range of photon energies (1-1000 eV). This range 

covers the interesting region of electronic absorption. The properties of bulk material are 

determined by measuring the transmission of electron beams through thin crystal films. The 

Using the method of Kramers- Kronig Analysis (KKA), we have evaluated optical constants 

of large number of semiconductors taking the real and imaginary part of dielectric constants. 

Our theoretically evaluated results are in good agreement with that of the other workers and 

also with the experimental data 
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intensity of electrons which have surface an energy loss ΔE and a momentum transfer q in a 

single collision is given by the energy loss function. 

−
1

𝑞2
𝐼𝑚

1

𝜀(∆𝐸)
(−1𝑚

1

𝜀
=
𝜀2
|𝜀|2

) 

In contrast the optical absorption depends on 𝜀2(𝜔). The loss function can be used for 

obtaining the of an isotopic 𝑐𝑟𝑦𝑠𝑡𝑎𝑙6−8. 

The incoming electron transfers besides the momentum Ћq the energy ∆𝐸 to the crystal. 

The incoming electron transfer beside the momentum Ћq the energy ∆𝐸to the crystal 

electrons. This corresponds to an optical process to the absorbed photon energyЋ𝜔. The field 

acting on the crystal electrons can be represented by a longitudinal electric field of direction 

q. The transverse electric field of light moves the crystal electrons as a whole perpendicular 

to its direction of propagation without changing their density. However, the longitudinal field 

produced by an electron beam induces density changes of the crystal electrons in the q 

direction. This is the reason why the interaction of electrons with crystal electrons becomes 

proportional to ε2/ |ε|2. The loss function consider only the excitation of the crystal electrons 

electrons in the volume of the crystal and is rather simple to evaluate surface excitation, 

always present and the production of Cerenkov 

photons which are of importance in substance of high dielectric constants in certain frequency 

region e.g. in the case of III/V compounds, complicate the situation. However, by measuring 

the energy loss spectrum not the direction of primary 

beam (𝜃=Ο) but at certain scattering angles𝜃, these effects can be neglected and the above 

relationship is established. The energy loss function -1m
1

𝜀
has been calculated for variety of 

semiconductor Si, Ge, InSb, GaP and GaAs from optical reflectivity measurements and energy 

loss mesurements.10,12 

In this paper, using the method of KKA, we have determined the real imaginary part of the 

reflective index n and k. The reflection coefficient R and the absorption coefficient  for 

simple semiconductors Si and Ge and III/V semiconductors compounds like Gap, GaAs and 

InSb. We have taken the experimental data of ε1 andε2 calculated from the loss function of 

these materials. We observe that in the case of Si, Ge and InSb the behaviour of n, k, R and  

are very much identical. 
 

MATHEMATICAL FORMULAE USED IN THE 𝑪𝑨𝑳𝑪𝑼𝑳𝑨𝑻𝑰𝑶𝑵𝑺𝟏𝟑 

 

To derive the dielectric constant from energy loss function Kramers-Kronig dispersion 

relation is used. The real part of the complex function 
1

𝜀
=

1

𝜀1+𝜀2
 is related to the whole 

frequency spectrum of its imaginary part 

𝑹𝒆
𝟏

𝜺(𝝎)
− 𝟏 =

𝟏

𝝅
𝑷∫  𝒎

∞

−∞

𝟏

𝜺(𝝎′)
×

𝒅𝝎

(𝜺′−𝝎)
                           (1) 

where P indicates the cauchy principal part of the integral. To evaluate the contribution of 

negative frequencies to the integral equation (1) one used the relation ε-(𝜔)=𝜀∗(𝜔) and obtain 

𝟏𝒎
𝟏

𝜺(−𝝎)
= −𝑰𝒎

𝟏

𝜺(𝝎)
                       (2)                       

Eq. (1) can also be transformed into 
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𝑹𝒆
𝟏

𝜺(𝝎)
− 𝟏 =

𝟐

𝝅
𝑷∫ 𝑰𝒎

∞

𝟎


𝟏

𝜺(𝝎′)
×

𝝎′𝒅𝝎′

(𝝎′𝟐−𝝎′𝟐)
                                    (3) 

For anisotropic crystal however the loss function depends on the direction of the wave vector 

q. For small scattering angle 𝜃of theorder of 𝜃∆𝐸the q direction is strongly dependent on 𝜔 (or 

∆E =ħ 𝜔). Therefore spectra may be different for q(𝜔) and q(-𝜔). 

For the integration in the region of negative frequencies, one uses the equivalence q(-𝜔, 𝜃)=- 

q(-𝜔, 𝜃) which can be derived from the relation tan𝛽𝜃/𝜃∆𝐸 with 𝜃∆𝐸/𝑘0𝑣 and 𝛽 is the angle 

between 𝑘0and q. In this case two measurement at 𝜃 and-𝜃, on opposite sides of the 

undeflected electron beam have to be analysed and the corresponding loss function have to be 

introduced in the following relation. Neglecting the pole concentration one 𝑔𝑒𝑡𝑠,14,15 

 

𝑹𝒆
𝟏

𝜺(𝝎,𝜽)
− 𝟏={

𝑰𝒎[
𝟏

𝜺(𝝎′,𝜽)
]

𝝎′−𝝎
+
𝑰𝒎[

𝑰

𝜺(𝝎′,𝜽)
]

𝝎′−𝝎
}d𝝎′          (4) 

Now for the limit 𝜔 → 0, one obtains 

𝑹𝒆
𝟏

𝜺(𝟎)
= 𝟏 −

𝟐

𝝅
P∫ 𝑰𝒎

∞

𝟎

𝟏

𝜺(𝝎′,𝜽)
+
𝒅𝝎′

𝝎
            (5) 

and 

𝑹𝒆
𝟏

𝜺(𝟎,𝜽)
=1−

𝟏

𝝅
𝑷∫ [𝑰𝒎

𝟏

𝜺(𝝎′,𝜽)
+

𝟏

𝜺(𝝎,𝜽)
]

∞

𝟎

𝒅𝝎′

𝝎
       (6) 

for the isotropic and anisotropic case respectively. The left hand side of equation (5) and (6) 

can be measured theoretically for metals one obtains Re
𝟏

𝜺(𝝎→𝟎)
= 𝟎, For insulator 𝜺(𝝎 → 𝟎) 

becomes real and can be obtained by extrapolating the refractive index from the visible region 

to 𝝎 → 𝟎. 

Re
𝟏

𝜺(𝝎→𝟎)
=

𝟏

𝜺∞
                   (7) 

The infrared contribution can be neglected to this 𝑝𝑢𝑟𝑝𝑜𝑠𝑒16 

Making use of this additional information equation (5) can be substracted from equation (4) 

and one gets relations for the difference. 

[𝑹𝒆
𝟏

𝜺(𝝎)
− 𝑹𝒆

𝟏

𝜺(𝟎)
] =

𝟐𝝎𝟐

𝝅
𝑷∫ 𝑰𝒎

𝟏

𝜺(𝝎′)

∞

𝟎

𝒅𝝎′

𝝎′(𝝎′𝟐−𝝎𝟐)
    (8) 

 

[𝑹𝒆
𝟏

𝜺(𝝎,𝜽)
− 𝑹𝒆

𝟏

𝜺(𝟎,𝜽)
] =

𝝎

𝝅
𝑷∫ {𝑰𝒎

𝟏

𝜺(𝝎′,𝜽)

𝝎′(𝝎′−𝝎)
+ 𝑰𝒎

𝟏

𝜺(𝝎′,−𝜽)

𝝎′(𝝎′+𝝎)
}

∞

𝟎
d𝝎′       (9) 

for the isotropic and anisotropic case respectively.  

The weighting function in equation (8) and (9) decrease more rapidly for large than that of 

equation (4). For anisotropic crystal equation (9) has been 𝑟𝑒𝑐𝑜𝑚𝑚𝑒𝑛𝑑𝑒𝑑16. 

 

DETERMINATION OF THE OPTICAL CONSTANTS 

 

With the help of real and imaginary part of one calculates the complex dielectric constant 

𝜀1(𝜔) =  𝜀1(𝜔) + 𝑖 𝜀1(𝜔) 

=    
𝑹𝒆

𝟏

𝜺(𝝎)
− 𝒊 𝑰𝒎

𝟏

𝜺(𝝎)

[𝑹𝒆
𝟏

𝜺(𝝎)
]
𝟐
+[𝑰𝒎

𝟏

𝜺(𝝎)
]
𝟐              (10) 

From this one gets the optical constants refractive 𝑖𝑛𝑑𝑒𝑥4 
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N=√𝜺   = n+ik             (11) 

n = √
𝟏

𝟐
{𝜺𝟏 +√𝜺𝟏

𝟐 + 𝜺𝟐
𝟐              (12) 

k=√
𝟏

𝟐
√𝜺𝟏

𝟐 + 𝜺𝟐
𝟐 − 𝜺𝟏}            (13) 

The absorption coefficient u which is obtained from optical transmission experiments 

=
𝟐𝝎

𝒄
𝒌                               (14) 

The complex amplitude reflectivity 

r = |𝒓|𝒆𝒊𝜹=√𝑹𝒆𝒊𝜹                   (15) 

where r is the amplitude reflection coefficient, R is the intensity reflection coefficient. For 

normal incidence. one obtains 

R=
(𝒏−𝟏)𝟐+𝒌𝟐

(𝒏+𝟏)+𝒌𝟐
 and tan𝜹 =

−𝟐𝒌

𝒏𝟐+𝒌𝟐−𝟏
            (16) 

 

RESULTS AND DISCUSSIONS 

 

Using formulae (12), (13), (14) and (16), we have calculated the real imaginary part n, k, 

reflection coefficient R and Absorption coefficient u for the variety of semiconductors like Si, 

Ge, GaP, GaAs and InSb. We have used the data of 𝜀1and𝜀2, calculated from the loss function 

of the material. The results have been given fromt table 𝑇2, to 𝑇6, respectively. We observe 

that in the case of simple semiconductors like Si and Ge the real and imaginary part of the 

refraction index is less than unity for the energy range 10 to 20 eV. However, the absorption 

coefficient u decreases with increase of energy but reflection coefficient R has not any specific 

trend. In the case of GaP and GaAs the values of real and imaginary parts n and k are always 

greater than unity but R and u have not very specific trend. However, the value of n and k are 

InSb is less than unity similar like Si and Ge. In table 𝑇1, we have given the data of plasmon 

energy ħ𝜔∗𝑝𝑣, effective plasmon energy ħ𝜔𝑝𝑣 fo which has been determined after appropriate 

correction for the influence of the d-band electrons on the valence electrons. Plasmon energies 

[𝐼𝑚 𝜀−1]𝑚𝑎𝑥max are calculated from optical measurements and [𝐼𝑚 𝜀−1]𝑚𝑎𝑥 are calculated 

from energy loss experiment for Si, Ge, GaP, GaAs and InSb 𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙𝑠.17−20 

 

Table 𝑻𝟏 : Comparison of plasmon energy (eV) for various semiconductors 

Semiconductor ħ  ħ   
Max Im 

 

Max Im 

 

Si  16.6 16.6 16.4 16.9a 

Ge  15.5 16.2 16.0 16.4b 

GaP  16.6 16.3 16.9 16.5 

GaAs  15.5 12.3 14.7 15.7 

InSb  12.7 11.0 12.0 13.0 

GaSb  14.2 13.9 14.2 14.3 

InAs  14.0 13.8 13.0 13.8 
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Table 𝑻𝟐: Silicon 

∆𝐸(𝑒𝑉) 𝜀1 𝜀2 n k R% (105𝑐𝑚−1) 

10 -1.5 1.8 0.650 0.990 33.9 3.96 

12 -0.5 0.8 0.471 0.775 31.8 1.55 

14 -0.05 0.5 0.476 0.610 25.3 1.22 

16 0.01 0.2 0.324 0.470 34.2 0.94 

18 0.02 0.1 0.247 0.378 41.8 0.756 

20 0.05 0.02 0.228 0.176 40.7 0.351 

 

 

Table 𝑻𝟑:  Germanum 

∆𝐸(𝑒𝑉) 𝜀1 𝜀2 n k R% (105𝑐𝑚−1) 

10 -0.8 1.8 0.765 0.912 22.7 1.824 

12 -0.50 1.3 0.668 0.829 23.0 1.658 

14 -0.30 0.8 0.685 0.788 24.0 1.576 

16 -0.05 0.5 0.476 0.610 25.3 1.220 

18 0.00 0.2 0.442 0.473 22.8 0.943 

20 0.50 0.18 0.718 0.300 5.5 0.60 

22 0.80 0.15 0.899 0.243 1.9 0.486 

 

 

Table 𝑻𝟒: GaP 

∆𝐸(𝑒𝑉) 𝜀1 𝜀2 n k R% (105𝑐𝑚−1) 

3 -0.52 16.8 2.853 1.420 32.3 2.84 

5 -0.32 14.2 2.640 1.380 30.2 2.76 

7 -0.14 15.6 2.780 1.408 31.6 2.816 

9 -0.05 8.5 2.056 1.209 23.8 2.418 

11 -0.006 3.2 1.264 0.946 16.0 1.892 

13 0.06 4.6 1.533 1.034 18.8 2.068 

15 0.72 2.0 0.916 0.494 6.4 0.988 

 

 

Table 𝑻𝟓:GaAs 

∆𝐸(𝑒𝑉) 𝜀1 𝜀2 n k R% (105𝑐𝑚−1) 

1.0 12.6 0 3.550 8.550 84.8 17.8 

2.0 13.8 2.0 3.724 0.436 33.8 0.872 

3.0 16.6 5.4 5.836 1.317 42.5 1.628 

5.0 20.2 8.6 4.590 0.814 42.5 1.628 

7.0 12.6 15.8 4.050 1.174 40.4 2.348 

9.0 -5.6 8.6 1.573 1.390 32.5 2.780 

10.0 -3.0 5.4 1.260 1.231 30.6 2.462 

15.0 0 3.2 1.791 1.265 26.8 2.530 
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Table 𝑻𝟔:InSb 

∆𝐸(𝑒𝑉) 𝜀1 𝜀2 n k R% (105𝑐𝑚−1) 

10 -0.02 1.2 0.768 0.743 16.5 1.486 

12 -0.001 1.1 0.741 0.724 16.5 1.448 

14 -0.002 0.8 0.640 0.668 18.3 1.336 

16 0.62 0.05 0.788 0.149 20.0 0.298 

18 1.25 0.55 1.133 0.451 4.6 0.902 

20 1.30 0.58 1.167 0.419 4.1 0.838 
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Abstract:  

We have studied the significance of roots of Helmholtz equation for the single walled carbon 

nanotube wave guide. Single walled carbon nanotube is a hollow cylindrical wave guide in 

which guided waves propagates in the particular direction. The different roots of Helmholtz 

equation are studied and looked the significance of roots as monochromatic wave, guided 

wave etc. We have found the guided wave by solving the Helmholtz wave equation with 

cylindrical coordinate system and Basel’s approach and functions. The result is found that the 

roots of Helmholtz equation as well as guided wave in the single walled carbon nanotube that 

behaves as wave guide.  

Keywords: Single Walled Carbon Nanotube, Helmholtz Equation, Cylindrical Coordinate 

System, Basel’s Function, Guided Wave. 

Introduction:  

L. Eisenhart [1] and P. Moon [2] use the separable method to solve the Helmholtz equation. 

V. Weston [3-4] has given solution and application in his thesis and, in his research paper, 

used the non – separable cylindrical and rotational coordinate system. Rajput [5] discussed 

about Helmholtz equation obtained by the wave equation. Kumar and Kumar [6] have 

obtained the Helmholtz equation by derivation of Maxwell’s equations and solved without 

taking Basel’s function. The solution represents the transverse monochromatic wave. They 

also have given the ideas for formation of single wall carbon nanotubes theoretically with 

chiral vector and chiral angle. They have found the dimeter numerically. Shuba et al., [7-8] 

have solved this equation with Basel’s function and obtained guided waves. Kumar and 

Kumar [9-11] have studied about the propagation of surface plasmon waves taking the 

solution of Helmholtz equation in cylindrical coordinate system along multi wall caron 

nanotube. They have found waveguiding characteristics of nanotubes and propagation of the 

guided waves through CNTs. The surface wave propagation on a bundle of the CNTs was 

found to be characterized by coefficient of high attenuation. 

Method:  

The Helmholtz equation is derived from the wave equation using the eigen function. Let us 

consider the cylindrical coordinate system (𝑟, 𝜃, 𝑧) and the cylindrical axis parallel to z – axis 

of the coordinate system for solving this equation. We have used the eigen function, ∏, which 

is independent of z coordinate and hence the Helmholtz equation in cylindrical coordinate 

system written as  
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𝜕2

𝜕𝑟2
∏ (𝑟, 𝜃)𝑧 + 

1

𝑟2
𝜕2

𝜕𝜃2
∏ (𝑟, 𝜃)𝑧 +

1

𝑟

𝜕

𝜕𝑟
∏ (𝑟, 𝜃)𝑧 + 𝑘2∏ (𝑟, 𝜃)𝑧 = 0   (1)  

We have assumed its solution as  

∏ (𝑟, 𝜃)𝑧 = 𝑅(𝑟)Θ(θ) = RΘ       (2)  

The equation (1) written as  

𝑟

𝑅
{
𝜕𝑅

𝜕𝑟
+ 𝑟

𝜕2𝑅

𝜕𝑟2
} + 𝑘2𝑟2 = −

1

Θ

𝜕2Θ

𝜕𝜃2
      (3)  

Let                          −
1

Θ

𝜕2Θ

𝜕𝜃2
= 𝑛2 

 

 

 

Figure 1: Cylindrical coordinate system(𝑟, 𝜃, 𝑧) for single walled carbon nanotube. The unit 

vectors are 𝑒𝑟 , 𝑒𝜃, 𝑒𝑧. 

 

And 
𝜕2Θ

𝜕𝜃
= −𝑛2Θ        (4)  

Root of this equation (4) is  

Θ = 𝐴 cos 𝑛𝜃 + 𝐵 sin 𝑛𝜃      (5)  

Where A and B are two arbiters constants.  

We can write equation (3) as  

𝜕2𝑅

𝜕(𝑘𝑟)2
+

1

𝑘𝑟

𝜕𝑅

𝜕(𝑘𝑟)
+ {1 − (

𝑛

𝑘𝑟
)
2

} 𝑅 = 0    (6)  

Equation (6) is similar to the Bessel’s equation and root of this as Bessel’s function, so we 

have root of equation (6) given as  

𝑅 = 𝐽𝑛(𝑘𝑟) =
(𝑘𝑟)𝑛

2𝑛𝛤(𝑛+1)
[1 +

(𝑘𝑟)2

2∙(2𝑛+2)
+

(𝑘𝑟)4

2∙4∙(2𝑛+2)(2𝑛+4)
+⋯  ] (7)  
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Or,                                  𝑅 = ∑
(−1)𝑟

′

𝑟′! 𝛤(𝑛+𝑟′+1)

∞
𝑟′=0 (

𝑘𝑟

2
)
𝑛+2𝑟′

     (8)  

Now, equation (2) can be written as  

and∏ (𝑟, 𝜃)𝑧 = ∑
(−1)𝑟

′

𝑟′! 𝛤(𝑛+𝑟′+1)

∞
𝑟′=0 (

𝑘𝑟

2
)
𝑛+2𝑟′

[𝐴 cos 𝑛𝜃 + 𝐵 sin 𝑛𝜃] (9)  

The equation (9) is the roots of differential equation (1).   

Results Discussions:  

Putting = 0 , in equation (8) then we have  

𝑅 =  𝐽0(𝑘𝑟) =  ∑
(−1)𝑟

′

(𝑟′!)2
(
𝑘𝑟

2
)
2𝑟′

=1 −
(𝑘𝑟)2

22
+
(𝑘𝑟)4

2242
−

(𝑘𝑟)6

224262
+⋯  (10)  

The function of equation (10) is oscillatory with the varying period and a decreasing 

amplitude. The radial field distribution is explained with first kind  𝐽0(𝑘𝑟). The z – directed 

component inside the single walled carbon nanotube for guided wave shown in figure (2). 

This wave has transverse nature. 

The single walled carbon nanotube is formed by rolling the graphene and we have armchair, 

chiral, and zig – zag type of nanotube as shown in figure 3. These nanotubes may be 

represented by chiral vector, 𝐶ℎ = 𝑚𝑎̂1 + 𝑛𝑎̂2 , where m and n are two integers that define 

the crystal structure and 𝑎̂1and 𝑎̂2 are the unit vectors. The chiral angle is between 𝐶ℎ and 𝑎̂1 

represented by 𝜃. The dimeter is calculated as 𝑑𝑐𝑛𝑡 =
|𝐶ℎ|

𝜋
. 

 

 

Figure 2: Plot radial distribution with product of wave number and radius of cylindrical 

coordinate. 
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Figure 3: Graphene and single walled carbon nanotube; (a) graphene sheet with armchair, 

zig-zag, and chiral line and unit vector a1 and a2 (b) armchair tube, zig – zag tube, and chiral 

tube formed by rolled up of graphene. 

Conclusions:  

We have concluded as the roots of Helmholtz equation represents the guided wave and its 

nature shown in figure 2. This wave propagates through hollow cylindrical single walled 

carbon nanotube that behaves as waveguide. The tube formation is based on chiral vector and 

chiral angle. The transverse guided wave has decreasing amplitude for radial distribution. 
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ABSTRACT 

With advancements in technology, sentiment analysis has been becoming  more and more 

important for companies that want to gather their customers’ sentiments. Nowadays, 

businesses use natural language processing, statistical analysis, and text analysis to identify 

the sentiment          of customers and classify reviews into   positive, negative and neutral categories 

for different products. Many companies/ organizations understand the importance and value 

of   understanding their customer’s/ reviewer’s sentiments – what they are actually saying about 

a particular product , what they mean and how they are  saying. We can use sentiment analysis  

to identify customer sentiment       expressed in text data on different social media platforms where 

people mention company’s brand. As we all know, sentiment analysis is the domain of 

understanding emotions of customers using techniques like natural language processing. 

Therefore, we can say that the application of sentiment analysis is endless and boundless. 

Sentiment analysis can be defined as analyzing the positive or negative or neutral sentiment 

of the customers/ reviewers in text. There are many Natural Language Processing techniques 

that can be used for sentiment analysis, including opinion mining, text classification, and 

lexical analysis. Each of these techniques has its own advantages and disadvantages. The 

choice of technique will depend on the type and        quality of the text data that is available. In 

general, people often use natural language processing toolkit for sentiment analysis but in this 

research paper, BERT and Transformers by Hugging Face using PyTorch and Python will be 

used for sentiment analysis. 

 

INTRODUCTION 

With advancements in technology, sentiment analysis has been becoming more and more 

important for companies that want to gather their customers’ sentiments. Nowadays, 

businesses use statistical analysis and text analysis using natural language processing, to 

identify the sentiment of customers. NLP began in the 1950s as the intersection of artificial 

intelligence and linguistics. NLP was originally distinct from text information retrieval (IR), 

which employs highly scalable statistics-based techniques to index and search large volumes 

of text efficiently1. NLP techniques are used to classify reviews into positive, negative, and 

neutral categories for different products. They understand the value of understanding their 

customer’s sentiments – what they are actually saying about a particular product, what they 

mean and how they are saying. We can use sentiment analysis to identify customer sentiment 

expressed in text data on different social media platforms where people mention company’s 
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brand.  

Sentiment analysis can be defined as analyzing the positive or negative or neutral sentiment 

of the customer in text. Nowadays, social media platform provides customers a platform to 

express their reviews and thoughts about the brand more openly than ever before, sentiment 

analysis has become a powerful tool to monitor and understand online conversations of 

customers. Analyzing customer feedback and reviews automatically through social media 

different platform allows us to learn what makes our customer happy or unhappy and gain an 

edge in promoting the business. The rapid growth of Internet-based applications, such as social 

media platforms and blogs, has resulted in comments and reviews concerning day-to-day 

activities. Sentiment analysis is the process of gathering and analyzing people’s opinions, 

thoughts, and impressions regarding various topics, products, subjects, and services. People’s 

opinions can be beneficial to corporations, governments, and individuals for collecting 

information and making decisions based on opinion2. 

OBJECTIVE 

The main objective of this research is to make people aware about what exactly sentiment are 

kept behind the review written by a person. In this we are using the real world amazon review. 

This paper presents an overall view covering the techniques and methods of sentiment analysis 

. Its main objective to extract opinions from the dataset and convert it into positive, negative 

and neutral sentiment which could prove valuable for economic or marketing research. 

Sentiment analysis not only helps in allowing the user to get more and relevant information 

about different products and services on a mouse click, but also helps in arriving at a more 

informed and better decision. 

METHODOLOGY 

Nowadays, social media has been becoming a knowledge hub for all age groups. It has become 

a common platform to express sentiments in the form of opinions and reviews on almost 

everything like movies, brands, product, social – activities and so on. In this research paper, 

BERT will be used instead of natural language toolkit which help computers to understand 

the meaning of ambiguous language in text by using surrounding text to establish context. 

There are five phases to analyze sentiment: - 

• Data Collection 

Consumers often express their sentiments on public platforms in the context of blogs, product 

reviews. In the research paper, reviews of almost 5k customers for different products from 

amazon was gathered. 
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• Text Preparation 

In this phase of sentiment analysis, reviews of customers of amazon. have been filtered and 

extracted and then a dataset named as “amazon" dataset was prepared. In this dataset, we have 

different columns like reviewer name, overall, 

reviewer text which will helped to know about polarity of customer about any product on 

amazon platform. 

• Sentiment Detection 

At this phase, each sentence of the review extracted from amazon platform was examined for 

subjectivity. Sentences with objective expression was be discarded and sentences with 

subjective expression was retained. 

• Sentiment Classification 

sentiments was classified into three groups: - positive, negative and neutral. At this stage of 

sentiment analysis, sentences which were retained in the previous phase were classified into 

good, bad, like, dislike, satisfied or not satisfied, etc. 

• Presentation of Output 

The main purpose of sentiment analysis was to convert unstructured reviews of customers into 

meaningful information for business purpose. After the completion of analysis of sentiment, 

a bar graph was generated which clearly shows positive, negative and neutral sentiment of 

customer. 

BERT: BIDIRECTIONAL ENCODER REPRESENTATION FROM 

TRANSFORMER  

It is published by researchers at google AI language recently. Bert model shows that a 

language model can have profound sense of understanding of language context in comparison 

to those models which are single directional. BERT model ‘s features are in contrast to 

previous language models which looked at sequence of text either from right to left or left to 

right. 

Bert makes use of transformer which is an attention mechanism that understands contextual 

relations between words. In transformers, there are two separate mechanisms and they are as 

follows: - 

1. An Encoder that reads the input which is in text form. 

2. A Decoder that produces a prediction. 

As compared to single directional models BERT is considered bidirectional because the 

transformer encoder reads the entire sequence of words at once and allows the encoder to read 

in both directions at the same time. 
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WORKING PRINCIPLE 

Sentiment analysis is an important task in natural language processing area. It is used to 

understand the polarity in the feedback of customer whether they feel positive, negative or 

neutral about it. BERT is a natural language processing model developed by google research 

in 2018. There are two methods of BERT - BERT base and BERT large. The BERT base 

model has 12 layers in the encoder and the BERT large model has 24 layers in the encoder. 

To analyze the polarity in the sentiments of user, we have followed a straightforward process 

and these are as follows: - 

1. textual context has been broken down into tokens through Tokenization. 

2. special tokens such as classifier and separator had been assigned. 

3. each phrase hac been assigned an overall sentiment (0 or 1). 

4. A bar graph was generated to show the polarity of customer about different product in 

terms of positive, negative or neutral. 

 

 BERT basically uses two strategies: - 

 

1. Masked Language Modelling 15% of the words in each sequence are replaced with MASK 

token before feeding word sequences into BERT. 

2. Next Sentence Prediction Before entering the model, the input is processed by token 

embedding, sentence embedding and positional embedding. A classifier token is inserted at 

the beginning of input sentence. A separator token is inserted at the end of input sentence. 

DATA SET FOR SENTIMENT ANALYSIS 

amazon dataset has been used which is a dataset of product’s reviews containing about five 

thousand reviews consisting of three classes- positive, negative, and neutral. 
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The dataset was loaded on google Collab. Most of the reviews of amazon dataset seem to 

contain less than 300 tokens, therefore as maximum length was taken as 400. 

BERT TOKENIZER 

The data was prepared according to the format required to fit into the BERT model.  

1.) Input IDs -These are the parameters which has to be passed in the form of input. 

2.) Token type ids - We have used special tokens such as CLS (classifier) 

and SEP (separator) tokens which are used to separate the sequences. 

3.) Attention Mask - Mask value can be either 1 or 0. 1 is for those tokens which are not 

masked and 0 is for those tokens which are masked. 

The encode-plus-function will tokenize the raw input and add the special tokens as well as 

pad the vector to a size equal to the maximum length that we have already set as 512. 

FINAL OUTPUT 

The bar graph shows the final output of the analysis using BERT model. The dataset had 

highest number of positive reviews for different products of Amazon. 
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CONCLUSION 

In the business world, sentiment analysis can be used to track customer satisfaction levels, to 

gauge public opinion about a product or service. and with our application we would like this 

to be accessible to the masses. 
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Urbanization in India has become an important and irreversible process and an important 

determinant of national economic growth and poverty reduction. The process of urbanization 

may be characterized by increase in the number of large cities, but still India is in the midst of 

transition from a predominantly rural to a quasi-urban society. Urbanization is a natural 

process and is closely related with economic growth. Urbanization can also be defined as a 

process of concentration of population in particular territory. In demographic sense, the level 

of urbanization is measured by the percentage of population living in urban areas with some 

specific pattern of settlement. In India urban areas are define on the basis of two criteria – 

i. To a settlement the state government grant municipal status – corporation, 

municipal council, Nagar panchayat or notified town area committee etc. Such 

settlements are known as statutory or municipal towns in the census definition of 

urban areas. 

ii. If a settlement does not have such civic status, but satisfies demographic and 

economic criteria, like a population of more than 5000, a density of 400 persons 

per square kilometer and 75 percentage male workforces working in the non-

agricultural sector, it can be declared as urban. 

According to the census 2011, about 37.7 crore Indians comprising 31.14 % of country’s 

population lived in urban areas. The urban population is projected to grow to about 60 crores 

comprising 40% by 2031 and 850 crores by (50%) by 2050.urbanisation and city growth are 

critical for assessing current and future needs with respect to urban growth and for setting 

policies priorities to promote inclusive and equitable urban and rural development. Globally 

more than half of the world’s population (54 percentage) lives in urban areas although level 

of urbanization is still varying cross the countries. 

While urbanization has been a mechanism of economic, social, and political progress, its 

immense serious socio-economic problems in the country. the rapid growth of urban 

population both on the basis of natural growth of population and though migration, has put 

immense presser on facilities like sanitization, transportation, housing, electricity, water 

supply health and education. Peoples moves into the cities for availing better employment 

opportunities, education and health facilities. Industries are mostly located in urban areas and 

capable to create huge job opportunities which makes people migrate to urban areas in search 

of these jobs. In order to reduce time and expenses in commuting and transportation people 

move to urban areas. 

 

Objective  

 

The study has been undertaken keeping in view of the following objectives: 
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1. To study trends of urbanization in India. 

2. To study problem of urbanization. 

3. To study changing environment of urbanization. 

4. To study the significance and contribution of government policies and schemes. 

5.  To study implementation of new policies of the present government. 

 

Research methodology  

 

The collection of data for this paper is only from secondary that include research papers, 

journals, books and various websites for analyzing and techniques. 

 

Tends in Urbanization 

 

The office of registrar general and census commission of India Projected the urban population 

for the year 2011 to 358 million, and estimated that urban population growth rates would 

decline from 2.75% per annum observed during 2001 – 2011 (Registrar general and census 

commissioner 20060. Urban experts also believed that India’s urbanisation would slow down 

because of its exclusionary nature and its inability to spur rural to urban migration 

(Kundu2007, 2011) however, the 2011 Census Shows some unexpected results. 

According to the 2011 census, there were 377 million people living in urban areas, an increase 

of 2.76% year from 2001 to 2011. The overall level of urbanisation in the nation went from 

27.7% in 2001 to 31.1% in 2011 — a 3.3%-point rise from 2001 to 2011 compared to a 2.1-

point gain from 1991 to 2001. It should be remembered that the Indian economy grew by 

about 8% annually throughout the first decade of the 2000s, up from about 6% annually during 

the 1990s (Ahluwalia 2011). This amply demonstrates the ability of economic expansion to 

hasten urbanisation between 2001 and 2011. 

 

Table No. 1 shows that India had an urban population of about 79 million in 1961,  

Table No. 1: - Trends in Urbanisation in India (1961-2011) 

 

Census Year  Urban population 

(in million) 

Percentage Urban Annual Exponential Urban 

Growth Rate (%) 

1961 78.94 17.97 ----- 

1971 109.11 19.91 3.23 

1981 159.46 23.34 3.79 

1991 217.18 25.72 3.09 

2001 286.12 27.86 2.75 

2011 377.10 31.16 2.76 

As the 1981 census was not conducted in Assam, and the 1991 census was not held in Jammu 

and Kashmir, the population of India includes projected figures these states in those periods. 

Source: census of India various years. 
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Table No. 2: rural urban population growth differentials (1971- 2011) 

 

Decade Rural  Urban  Urban- Rural Growth Differentials (Annual 

Exponential growth rate, in %) 

1971-1981 1.76 3.79 2.03 

1981-1991 1.80 3.09 1.29 

1991-2001 1.69 2.75 1.06 

2001-2011 1.15 2.76 1.61 

Source: census of India, various years. 

 

Which constituted about 18% of the total population. The average growth rate of the urban 

population was 2.32% during 1951-61 which accelerated up to 3.79% during 1971-81. This 

was the highest urban growth since independence. After 1981, the urban growth rate 

decelerated to 3.09 during 1981- 91 and further declined to 2.75 during 1991-2001. However, 

the declining growth rate was slightly reversed during 2001-2011. 

It is worthwhile to note that urban population growth alone cannot speed up urbanization. 

More importantly if urbanization has to occur, the urban population growth rate needs to be 

higher than the rural population growth rate. Table 2 shows that urban rural growth rate 

differentials increased from about 1 percentage per annum during 1991- 2001 to 1.61 

percentage per annum during 2001-2011. It is also evident from table 2 that the rural 

population growth has declined much faster during 2001-2011 compare to earlier decades. 

Rural urban population growth differential is a product of the differentials in the natural 

increase between rural and urban areas (births-deaths), net rural urban classification and net 

rural urban migration. The urban rural natural increase growth differentials remained almost 

constant that is 4 per thousand population during 1991-2001 to 2001-2011. That means, it was 

the net rural urban classification and net rural urban migration that were responsible for higher 

urban rural growth differentials and the higher rate of urbanisation during 2001-2011. 

 

Ranking of states/UTs by percentage of urban population to total population 

 

Table No. 3 

 

Ranking of states/UTs by percentage of urban population to total population, 2001- 2011 

Ranking 

in 2001  

States/ UTs Percentage of urban population to total 

population 

Ranking 

in 2011 

2001 2011 

1 Delhi 93.18 97.50 1 

2 Chandigarh  89.77 97.25 2 

3 Puducherry 66.57 68.31 5 

4 Goa  49.76 62.17 6 

5 Mizoram  49.63 51.51 7 
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6 Lakshadweep 44.46 78.08 3 

7 Tamilnadu 44.04 48.45 8 

8 Maharashtra  42.43 45.23 11 

9 Gujrat 37.36 42.58 12 

10 Daman & Due 36.25 75.16 4 

11 Karnataka  33.99 38.57 13 

12 Punjab 33.92 37.49 14  

13 Andaman 

Nicobar Island  

32.63 35.67 15 

14 Haryana 28.92 34.79 16 

15 West Bengal 27.97 31.89 18 

16 Andhra Pradesh  27.3 33.49 17 

17 Madhya 

Pradesh 

27.46 27.63 22 

18 Kerala  25.96 47.72 9 

19 Uttarakhand  25.67 30.55 19 

20 Manipur 25.11 30.21 20 

21 Jammu Kashmir  24.81 27.21 23 

22 Rajasthan  23.39 24.89 26 

23 Dadar Nagar 

Haveli 

22.89 46.62 10 

24 Jharkhand  22.24 24.05 27 

25 Utter Pradesh 20.78 2.28 30 

26 Arunachal 

Pradesh  

20.75 22.67 29 

27 Chhattisgarh  20.09 23.24 28 

28 Meghalaya  19.58 20.08 31 

29 Nagaland  17.23 28.97 21 

30 Tripura  17.06 26.18 24 

31 Odisha 14.99 16.68 32 

32 Assam  12.9 14.08 33 

33 Sikkim  11.07 24.97 25 

34 Bihar  10.46 11.3 34 

35 Himachal 

Pradesh  

9.8 10.4 35 

Source: Census of India 2001and 2011 

 

In all Indian states and union territories, the proportion of urban residents to the overall 

population has increased between 2001 and 2011, according to Table 2. In India, Delhi is the 

state or union territory with the highest level of urbanization, followed by Chandigarh, which 

ranked first and second in both 2011 and 2001. The least urbanized state or union territory in 

both 2001 and 2011 was Himachal Pradesh and followed by Bihar, which placed 35th and 

34th, respectively. In case of Himachal Pradesh only 9.8 and 10.4 percentage population was 
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urbanized in both 2001 and 2011which in list in both the years. In case of Bihar, which is 

second least urbanized states of India in both the census year 2001 and 2011 and percentage 

of urban population was 10.46 and 11.3 respectively.  

At the state level, the pattern of urbanization is very diverse, but economically advanced states 

shows higher level of urbanization in compare to economically weaker states. All southern 

states, along with Punjab, Haryana, Gujrat, Maharashtra and West Bengal, have higher 

urbanization levels than the national level of urbanization. Some small states like Goa (62%) 

and Mizoram (51.5%) continue to be the top list of urbanization. Other states like Utter 

Pradesh, Rajasthan, Madhya Pradesh, Chhattisgarh, Jharkhand, Bihar and Himachal Pradesh 

continue to have lower level of urbanization. 

 

Urbanization – Five Year Plans 

 

The planning commission has given more importance for urbanization during different five 

years plans. In fist Two five years plans focused on institution and organization hence town 

and country planning organizations were formed during this period. The third plan (1961-66) 

emphasized on importance of town and cities in balanced regional development and the need 

for urban land regulation, checking of urban land prices, preparation of master plan etc. the 

fourth plan (1969-74), continued with the theme of third plan and development plans for 72 

urban areas were undertaken. In the fifth plan, urban land ceiling act was passed in 1976. 

Mumbai metropolitan region development authority (MMRDA) in 1974 and housing and 

urban development corporation in 1975were established. It also emphasized the urban and 

industrial decentralization. The sixth plan (1978-83) stressed the need to develop small and 

medium sized towns (less than 1 lakh). In the seventh plan an attempt was made to give urban 

local bodies a constitutional status with three tier federal structure. But it was not passed and 

was finally passed in 1992 as constitutional amendment act and come into force in 1993. In 

eighth plan, the Mega city scheme was introduced in 1993-94 covering five mega cities of 

Mumbai, Calcutta, Chennai, Bangalore and Hyderabad. The ninth plan continue with the 

schemes of eighth plan and also emphasized on decentralization and financial autonomy of 

local bodies. A new program Swarna Jayanti Shahari Rojgarjana (SJSRY) was started in 1997. 

The tenth plan (2002-2007) recognized the fact that urbanization played a vital role in 

accelerating the economic liberalization and also stressed to strengthen the urban local 

bodies.in the eleventh plan (2007-2012) introduced some innovative changes using 

technology as a tool for rapid urbanization. in this direction major initiative launched by 

central government was JNNURM (Jawaharlal Nehru National Urban Renewal mission) in 

2005 for focused and integrated development of urban infrastructure and service, initially for 

63 cities.  Focus on JNNURM was on provision for urban poor, including housing, water 

supply and sanitation, urban transport, road network and development of inner/old city areas, 

etc. the twelfth plan (2012-17) proposed to consolidate JNNURM and envisaged its wider role 

in urban reforms. The plan has also highlighted the reasons which are acting as hurdles as 

failure to mainstream the urban planning, incomplete reform and slow progress in project 

implementation, delay in securing land for project and delay in getting approval from various 

regulators. 
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The planning commission was changed as NITI Ayog in 1st January 2015under the 

chairmanship of prime minister of India and the vice Chairman was Dr. Arvind Panagariya. 

NITI Ayog has launched Urban Management Programme in New Delhi on 27 April 2016. 

The government of India has come forward to resolve issue related to urbanization y 

upgrading urban operating model. Indian government initiated Swachh Bharat Programme to 

improve cleanliness in India’s town and cities. The government focus more on solid waste 

management and waste water treatment and took initiative for clean city and green city and 

more emphasis on providing basic amenities in town and city areas. There is an urgent need 

to develop social mechanisms which will assist to reduce inequality and make sure basic 

amenities like health, sanitization, education to access those who have been underprivileged 

of the same. 

The prime minister Mr. Narendra Modi launched the Smart City Mission on 25th June 2015. 

It is for boost up core infrastructure and support decent quality of life, and clean and 

sustainable environment to its residents. This mission will cover 100 cities for five-year time 

duration (financial year 2015-16 to financial year 2019-20). Atal Mission for Rejuvenation 

and Urban Transformation (AMRUT) programme is launched by the prime minister on 25th 

June 2015 for development of basic infrastructure in 500 cities. objective of this mission is to 

ensure access of each and every household have tap water supply and sewerage connection. 

The national Heritage City Development and Augmentation Yojana HRIDAY) Scheme, aims 

at preserving and revitalizing the soul of and unique character of the heritage cities in India. 

In first phase, twelve cities have been identified for implementation under this scheme. These 

are Ajmer, Amritsar, Amaravati, Badami, Dwarka, Gaya, Kanchipuram, Mathura, Puri, 

Varanasi, Velankanni, and Warangal. The first phase of the HRIDAY Scheme was launched 

in January, 2015 for a period of 27 months with a total outlay of Rs. 500crore, fully funded 

by central government. Aim of this scheme is to restoring, reviving and strengthening the soul 

and heritage of these cities under projects of HRIDAY. 

 

Problems and effect of urbanization in India 

 

Numerous issues, including overcrowding, settlements, transportation, health, sanitization, 

education, and unemployment are associated with urbanisation. Environmental issues, waste 

management, inadequate funding, ineffectiveness at urban local governments, city planning, 

neglect on the part of the government, lack of necessary research, maladministration, etc. This 

trend will intensify and worsen as the population grows, which will result in even worsening 

living conditions. 

Some of the measures to solve the above discussed problems and to improve the condition 

can be discussed as 

 

Over-Population: The Increasing level of education and need of employment drawing the 

youth towards cities. To overcome this, the scope of cities geographical area should be 

increased. Along the projects such as Smart Cities Mission, projects to make the Smart Village 

should also be developed. 
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Settlements: Overcrowding leads to development of slum areas and congestion in cities. At 

present, more the 40% of the urban population live in slums. Affordable housing projects, 

obsolete land acquisition from the government and people, smart and innovative solution for 

housing such as multi-storeyed buildings, clearing of illegal settlements could be some of the 

solutions to this. 

 

Transportation: Lack of availability of transportation facilities and connectivity is a major 

issue. The Metro Rail Project, Public transport availability and frequency enhancement, better 

traffic rules and implementation, Roads improvement, accident insurance can be done to 

improve the scenario. 

 

Health and Sanitation: Increase in Population results in deterioration in living condition and 

causes disease burden. Poor housing and slums create disease outbreak and make the condition 

even more worrisome. Availability of safe and clean drinking water, proper sanitation drills 

through municipalities, affordable medical facilities, and awareness generation can definitely 

be helpful. 

 

Un- Employment: Overcrowding leads to reduction in employment opportunities in cities. 

The development should not be restrictive in terms of places and employment generation 

should also be done at rural areas and due consideration should be given to village economy 

apart from the agrarian centric development. Villages should also be developed along cities. 

Waste Management and Environment: Solid waste management is one of the biggest problems 

as there are no proper facilities and places for the waste treatment and its disposal. Lack of 

availability of spaces makes the outer areas prone for disposal and accumulation of garbage. 

This further aggravates the situation by causing water and air pollution. An effective waste 

disposal and treatment policy should be formulated and implemented to get rid of this. 

 

Finance: According to Niti Aayog, India needs around INR 400 trillion to overhaul its 

infrastructure but it only raises only INR 20 trillion through urban bodies, which is just around 

1% of its GDP. This is far behind the economies such as South Africa and Brazil (8%), 

Denmark (37%). Inefficiency has increased to manifold after the GST as it had taken over 

some of its taxes such as octroi and local body tax. ULBs should be given with more 

devolution of grants and power to raise funds. Municipal bonds could be one of the options to 

raise funds for the cities management. 

 

Research work and innovation: More innovative ideas should be evolved for affordable and 

better cities management. The Private – Public partnerships should be invited for research 

work. The lessons should also be learnt from the other countries to manage the cities. 

The better and efficient management of cities can have multiple impacts on the economy, 

society and development of the country. This would lead to allocation of resources in right 

direction and will ease up the situation for the people and government as well. 
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Conclusions 

 

The process of urbanization may be characterized by increase in the number of large cities, 

but still India is in the midst of transition from a predominantly rural to a quasi-urban society. 

Urbanization can also be defined as a process of concentration of population in particular 

territory. During 1980 and 1990 declining trend of urban population growth rate observed and 

it was reversed at the national level, and the level of urbanization increased faster during 2001-

2011. The urban population grew from 286 million in 2001 to 377 million in 2011, which is 

larger than the rural population increment of 91 million for the first time since independence. 

This substantial increase in urban population is due to a net rural urban classification and rural 

to urban migration. Urbanization is linked to various problems such as Overcrowding, 

Settlements, Transportation, Health, Sanitation, Education, Un-Employment Environmental 

problems, Waste management, Inadequate finances, Inefficiency at Urban Local Bodies, 

Planning of cities, Government negligence, Lack of needed research work, etc. With the 

increasing population this trend is going to enhance and would lead to degradation of living 

conditions more. A holistic approach of urban planning and management is needed to improve 

living standards of urban dwellers. Sustainable urbanisation requires that cities generate better 

income and employment opportunities expand the necessary infrastructure for water and 

sanitation, energy, transportation, information and communication, ensure equal access to 

services, reduce the number of people living in slums and preserve the natural assets within 

the city and surrounding areas. 
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Abstract 

 

Massive volumes of information, or "big data," are extremely useful. Because of the huge 

potential it has, during the past 20 years, it has attracted a lot of attention. Big data is produced, 

stored, and analysed by a variety of public and private sector industries with the intention of 

enhancing the services they offer. Hospital records, patient medical records, medical test 

findings, and internet of things-enabled gadgets are just a few examples of the big data sources 

used in the healthcare sector.  

Additionally producing a sizable amount of big data pertinent to public healthcare is 

biomedical research. In order to produce relevant information, this data needs to be managed 

and analysed properly. Otherwise, finding a solution through big data analysis quickly 

resembles finding a needle in a haystack. Every step of processing big data comes with a 

unique set of difficulties that can only be overcome by adopting high-end computing solutions 

for big data analysis. Healthcare providers must be fully equipped with the necessary 

infrastructure to regularly create and analyse big data in order to offer pertinent solutions for 

enhancing public health. By creating new opportunities for contemporary healthcare, effective 

big data administration, analysis, and interpretation can completely alter the game. That is 

precisely the reason why a variety of sectors, including the healthcare sector, are acting 

quickly to transform this potential into better services and financial benefits.  

 

Keywords: Healthcare, Biomedical research, Big data analytics, Internet of things, 

Personalized medicine, Quantum computing 

 

Introduction: - 

 

A needle in a haystack-like search for a solution using large data analysis otherwise quickly 

becomes impossible. Each phase of managing large data comes with a unique set of difficulties 

that can only be overcome by adopting high-end computing solutions for big data analysis. 

Therefore, healthcare providers must be fully furnished with the necessary infrastructure to 

regularly generate and analyse big data in order to offer pertinent solutions for enhancing 

public health. By creating new pathways for contemporary healthcare, effective big data 

administration, analysis, and interpretation can upend the status quo. To achieve improved 

services and financial benefits, a number of businesses, including the healthcare sector, are 

moving aggressively in this direction. 
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Objective: - 

 

We can also use this information to predict future events and current trends in a variety of 

parameters. Healthcare organisations, like all other industries, are producing data at a great 

velocity that brings both many benefits and difficulties at the same time 

 

People who work at different organisations all over the world produce a tonne of data every 

day. Such enormous volumes of data are quantitatively defined as the "digital universe" and 

are produced, reproduced, and consumed in a single year.  

 

Massive amounts of data have been gathered and stored by internet behemoths like Google 

and Facebook. For example, based on our selections, Google may retain a range of 

information, including user location, advertisement preferences, a list of programmes used, 

internet browsing history, contacts, bookmarks, emails, and other required information related 

to the user. The amount of user-generated data that Facebook stores and analyses exceeds 30 

petabytes (PB). 'Big data' refers to such vast volumes of data. The IT sector has effectively 

leveraged big data over the last ten years to produce vital information that can yield large 

profits. 

 

BigData Definition 

 

The most well-known and widely-accepted definition of big data was offered by Douglas 

Laney. Laney noted that (big) data was expanding in the three distinct dimensions of volume, 

velocity, and variety (together known as the 3 Vs). The 'huge' in big data refers to its 

substantial volume. Almost all research fields, whether they are related to business or 

academia, are producing and analysing big data for a variety of reasons. The management of 

this enormous, both organised and unorganised pile of data is the most difficult endeavour.  

 

Big Data Analytics: A Literature Review Paper 

 

Decision-makers now have access to vast amounts of data thanks to the information age. Big 

data refers to datasets that are not only large in size but also have a high level of variety and 

velocity, making it challenging to manage them with conventional tools and procedures. 

Solutions must be researched and offered in order to handle and extract value and knowledge 

from large datasets due to the rapid growth of such data. Decision-makers also need to be able 

to draw important conclusions from the wide range of fast evolving data, including 

information from social networks, daily transactions, and consumer contacts. Massive data 

analytics, or the use of sophisticated analytics techniques on massive data, can deliver this 

value. 

 

Methodology And Methods 

 

The goal of this research work, "Impact of Big Data on Healthcare," is to improve the 

effectiveness of the decision-making process for the healthcare system of Bihar by using 
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business intelligence tools to analyse the data already in existence. In order to improve the 

data analysis process in the current healthcare system in India, new Business Intelligence 

technologies will be obtained, presented, and used in this research process. The strategy is 

supported by scientific studies. Analysis of the most recent data gathered from different 

hospitals will be included in the first section. The purpose of the second section, which will 

be devoted to presenting the original findings from the research, is to address issues with 

improving decision-making with business intelligence technology, boosting the performance 

of business intelligence applications, and analysing the healthcare system in India as an 

information system. The study is crucial many reasons, one of which is that the healthcare 

system is India's sole system that can directly address the people of India. It is crucial to 

comprehend the amount of the children's service provision and determine whether the 

intervention results in improvement. This is something that my study aims to show. 

 

Huge Data Storage Facility in Healthcare 

 

Healthcare is a multifaceted system that was created with the express purpose of preventing, 

diagnosing, and treating human health-related problems or impairments.  

The main elements of a healthcare system are the medical staff (physicians or nurses), medical 

facilities (clinics, hospitals for the delivery of medications and other technology for diagnosis 

or treatment), and a financing institution supporting the first two.  

 

Electronic Health Records 

Noteworthy is the announcement made by the National Institutes of Health (NIH) the "All of 

Us" effort, which seeks to gather at least one million patients' EHR, medical imaging, socio-

behavioural, and environmental data over the coming several years. The primary benefit of 

EHRs is that they give medical professionals better access to a patient's complete medical 

history. The data consists of medical diagnoses, prescriptions, information on known allergies, 

demographics, clinical narratives, and laboratory test results. As a result of the reduction in 

time required for diagnosis and therapy.  
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Internet of Things (IOT) 

Comparatively speaking to other businesses, the Internet of Things (IOT) healthcare sector 

has not adapted to the big data movement as quickly. Big data use in the healthcare industry 

is therefore still in its infancy. For instance, the big data in biomedicine and healthcare have 

not yet combined to improve healthcare data with molecular pathology. Biomolecular and 

clinical datasets must therefore be combined in order to evaluate a person's health condition. 

The "internet of things" (IoT) is one such source of clinical data in the healthcare industry. 

 

Advantages of IoT in healthcare 

 

A doctor can measure and monitor numerous parameters from his or her patients in their 

individual places, such as at home or the office, using the web of IoT devices. Because of this, 

receiving early intervention and treatment may prevent a patient from needing to be 

hospitalised or even see a doctor, which would significantly lower the cost of healthcare. 

Wearable health-tracking gadgets, biosensors, clinical equipment for monitoring vital signs, 

and other kinds of devices or clinical instruments are a few examples of IoT devices used in 

healthcare.  

 

Mobile computing and mobile health (mHealth) 

 

In the modern digital age, everyone seems preoccupied with tracking their fitness and using 

the built-in pedometer on their portable and wearable devices, such as smartphones, 

smartwatches, fitness trackers, or tablets, users can track their health statistics. Because we 

live in a society that is increasingly mobile in almost all spheres of life, healthcare 

infrastructure must be updated. The use of mobile devices in the practise of medicine and 

public health, also known as mHealth or mobile health, permeates all levels of health care, 

particularly for chronic diseases like cancer and diabetes. Mobile health and wellness services 

are being used by healthcare organisations more and more to create cutting-edge and creative 

approaches to caregiving and wellness coordination. Mobile platforms can enhance healthcare 

by fostering faster interactive patient communication. 

 

Analysis of big data in healthcare 

 

Due to their abundance of data, EHRs can facilitate advanced analytics and aid in clinical 

decision-making. The structured input options (drop-down menus, radio buttons, and tick 

boxes) frequently fall short of capturing data of complicated nature, which is another reason 

to use an unstructured format. For instance, there is no other format we may use to record non-

standard information about a patient's clinical suspicions, socioeconomic statistics, patient 

preferences, important lifestyle aspects, and other relevant information.  
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Discussion on Extracting information from EHR datasets 

 

The information processing skills of the healthcare industry are being improved by new ML 

or AI-based tactics. For instance, the rapidly evolving field of machine learning known as 

natural language processing (NLP) can recognise important grammatical patterns in free text, 

assist with speech recognition, and decipher the meaning of narratives. NLP tools can be used 

to transcribe clinical notes or create new documents, such as a summary of a clinical visit. For 

many NLP developers, the distinctive content and complexity of clinical documentation might 

be difficult.  

Big data in the field of medicine has also benefited from the predictive capabilities of AI. For 

instance, ML algorithms can transform the automated diagnostic system of medical imaging. 

 

Challenges associated with healthcare using big data 

 

Storage 

One of the main issues is storing a huge amount of data, yet many organisations feel safe 

doing it on their own property. It has a number of benefits, including control over access, 

uptime, and security. However, expanding and maintaining an on-site server network can be 

expensive. The majority of healthcare organisations have chosen cloud-based storage since it 

looks to be a better option with declining costs and rising reliability  

 

Cleaning 

After capture, the data needs to be cleaned or scrubbed to verify its quality, correctness, 

consistency, relevance, and purity. To achieve high levels of correctness and integrity, this 

cleaning procedure can be performed manually or automatically using logic rules. 

 

Accuracy 

According to several research, entering patient data into EMRs or EHRs is still not totally 

accurate. This is likely due to poor EHR utility, complicated work processes, and a lack of 

knowledge of why big data is so crucial to collect correctly. All of these elements may affect 

big data quality throughout its lifecycle.  

 

Image preparation 

Numerous physical factors that can affect data quality and cause misinterpretations of already-

existing medical records have been observed in studies. Medical photographs frequently 

experience technical difficulties caused by various kinds of noise and artefacts.  

 

Security 

Data security is a top priority for healthcare organisations due to the numerous security 

breaches, hackings, phishing assaults, and ransomware outbreaks. A set of technical 

protections was created for the protected health information (PHI) after numerous 

vulnerabilities were identified.  
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Visualization 

It can be much simpler for humans to comprehend information and put it to good use if data 

is presented in a clear and appealing way with charts and histograms to demonstrate 

contrasting figures and accurate labelling to prevent confusion.  

 

Data exchange 

Patients might or might not receive their care in different places. Data exchange with other 

healthcare organisations will be crucial in the first scenario.  

 

Using big data analytics to save expenses 

We must solve each of the aforementioned difficulties if we are to create a big data-based 

healthcare system that can interchange huge data and gives us reliable, pertinent, and useful 

information. Time, money, and effort would need to be invested if these obstacles were to be 

overcome. But like other technological advancements and improvements, it would seem that 

the current demands on healthcare, especially in terms of costs, would be lessened if these 

ambitious measures were successful.  

 

Conclusions and future prospects 

 

Today, a variety of biomedical and healthcare tools produce a large amount of data, including 

smartphone apps, mobile biometric sensors etc. As a result, it is imperative that we understand 

and evaluate what can be accomplished using this data. For instance, the examination of such 

data can offer more insights into how to enhance healthcare through procedural, technical, 

medical, and other means. An examination of various medical treatments suggests that patient-

specific medical specialties or personalised medicine is currently being used to its full 

potential. EHR, EMR, and other big data analysis of medical data are continuously improving 

the prognostic framework. Researchers are diving into biomedical big data despite the 

infrastructure challenges in the hopes of uncovering fresh and useful knowledge that will 

advance the current state of healthcare services.  

Big data in healthcare is expected to rise at an exponential rate, according to care companies.  
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Abstract: 

Some of the foremost necessary characteristics of social computing are often summarized as 

user-created content wherever users will management the information, distinctive sharing of 

content or media. Social Computing is solely the branch of computing that focuses on analysing 

the link between human behaviour and computer systems. The speedy emergence of social 

computing applications is ever-changing the ways in which individuals connect with one 

another. it's supported making or recreating social conventions and social contexts through the 

employment of computer code and technology. We will attempt to puzzle out regarding 

however “Social Computing” effects the education of scholars and health of the individuals 

following within the specified age bracket and what are its consequences. 

A questionnaire was designed to collect the data required for this research paper. The 

questionnaire was conducted in online mode. The responses enabled us to give the conclusion. 

Keyword: Social Computing, deploying social computing (SC) tools  

Introduction: 

Social Computing is solely the branch of computing that focuses on analysing the link between 

human behaviour and computer systems. it's supported making or recreating social conventions 

and social contexts through the employment of computer code and technology. 

Some of the foremost necessary characteristics of social computing are often summarized as 

user-created content wherever users will management the information, distinctive sharing of 

content or media. The systems that support the gathering, illustration, processing, use, and 

dissemination of knowledge that's distributed across social comprehensiveness like groups, 

communities, organizations and markets. Moreover, the knowledge isn't ‘unrevealed’ however 

is remarkably precise as a result of it's joined to individuals, United Nations agency square 

measure successively joined to others. The speedy emergence of social computing applications 

is ever-changing the ways in which individuals connect with one another. In today’s world, the 

technology is evolving day-by-day, the employment of web and its facilities square measure a 

pace increasing with the pace. it's moving the individuals of each age bracket, from kids of 3-

4 years older to individuals in their 80s or 90s, however the foremost established generation is 

of ‘Youngsters’ between the age bracket 15-49. 
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Social Computing includes sectors like social media networks or a lot of exactly to be aforesaid 

as social networking sites like Instagram, Facebook, YouTube, LinkedIn and a lot of those sites 

within which they’re extremely concerned and most of the youth share each little detail 

regarding what square measure they doing, what they require, what they have and a lot of 

reasonably such queries that additionally includes their personal details. 

The main aim of this analysis paper is to target ‘Education’ and ‘Healthcare’. We will attempt 

to puzzle out regarding however “Social Computing” effects the education of scholars and 

health of the individuals following within the specified age bracket and what are its 

consequences. 

Aims and Objectives: 

Social Computing is the process that furnishes online platforms that provide individuals with 

an opportunity to manage their personal data and remain updated with the world. The primary 

objective of the present research is to find the pattern of youngsters’ Simple Notification 

Service (SNS) usage and its influence on their personal and professional life. 

To attain this aim, we are up with some major objectives, they are as follows: 

1. To nurture a critical mass of researchers in a highly dynamic environment to tackle 

critical sector issues from the disciplines of computing, human-computer interaction, 

visual computing and communication between group of people via internet. 

 

2. To provide teaching on computing and Social Responsibility which informs and 

educates the citizens of society. 

3. To develop a curriculum for computing and Social Responsibility which can be 

delivered through the distributed institutions. 

4. To provide a consultancy and advisory service on Computing and Social responsibility. 

5. Education and Healthcare can also implement the use of Social Computing to get closer 

to their customers and promote their brands. It can enhance the bond between 

developers and users because it allows a business to follow public opinion about its 

brand and respond quickly to their issues. 

Hypothesis: 

• Social Computing can lead to a threat in the privacy of the users if not used sensibly. 

• People are faced with selecting products on social networks and they seek advices from 

various trusted sources. 

• The vast amounts of content are being created on the internet, in such case, the user 

finds it difficult for “whom to trust and what to trust”. 

• Although social computing can create socio-economic activities which could enhance 

the life of older citizens. 

• Social networks maintain a large amount of personal information which leads to people 

being concerned about privacy on social networks as they are also vulnerable to 

information security. 
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Literature Review: 

Cybercitizen describes a frequent user of the net or in different terms, a member of a web 

community or more precisely a cybercommunity. This digital house is often accustomed 

participate in instructional, profitable and cultural activities. Social computing is an associate 

approach to data Technology that produces virtual groups across completely different 

organizations or communities which boosts collaboration, assortment and sharing of data. It 

permits completely different stakeholders to return along so as to speak and share data during 

a simpler approach mistreatment cybercommunities. People area progressively creating use of 

social computing applications as health care tools. This paper describes however social 

computing applications are being employed as health care tools. Edges related to such use are 

delineated and also the risks highlighted. This data could facilitate raise awareness in terms of 

the advantages that people and medical professionals will reap from using social computing 

applications as health care tools, while additionally cautioning them to think about the risks 

related to such use. The tools used in Social Computing have potential to support individual of 

different age groups, whether they are the students of higher educational institutions or the 

people of different areas who are updating their skills in modern ways. Despite modernization, 

there is still a scarce in the deployment of social computing because of the enabling and 

disabling factors of research. Further analysis has to focus on geographic point learning and 

professional development further as on ways in which of constructing the advantages 

accessible to learners of all ages and backgrounds. 

A large share of web users square measure causative to social networking and media sharing 

sites, particularly young users the need for modernising academic systems, increasing quality, 

equity and personalization in providing womb-to-tomb learning for all education and coaching 

systems want innovative modification to foster new skills for brand spanking new jobs, taking 

into consideration the dynamical living, operating and learning patterns in a digital society.  

The ways of deploying social computing (SC) tools in higher education can be: 

1. as an Institutional Tool; 

2. as a Communication Tool; and 

3. as a Didactic Tool. 

 

a. Social Computing as an  

Institutional Tool 

In terms of institution, social computing refers to the use of computer technology and other 

digital tools to facilitate social interaction and communication. This can include things like 

social media, online forums, and other digital platforms that allow people to connect and 

share information.  

As an “Institutional Tool”, social computing can be used by organizations to facilitate 

collaboration and communication among employees, as well as to engage with customers 

and other stakeholders. It can also be used to support research and other activities, and to 

help organizations to make more informed decisions. 

 

b. Social Computing as a  
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Communication Tool 

In terms of communication, social computing is a term that refers to the use of computer 

technology and the Internet to support social interactions and connections among people.  

As a “Communication Tool”, this can include a wide range of activities, such as online 

communication and collaboration, social networking, and the sharing of information and 

ideas through social media platforms.  

 

c. Social Computing as a  

     Didactic Tool 

In terms of didacticism, social computing refers to the use of technology and digital media 

to enable social interaction and collaboration.  

As a “Didactic Tool”, it can be used to facilitate learning and instruction by allowing people 

to connect and share information with each other. This can include things like online forums 

and discussion boards, social media platforms, and collaborative tools like Google Docs. 

These tools can be useful for facilitating discussions, sharing resources and information, 

and allowing people to learn from each other in a collaborative and engaging way. 

THE USE OF EDUCATIONAL ORGANIZATIONS THROUGH SOCIAL 

COMPUTING. 

What Is Education? 

In simple language we can say that, Education refers to a field that examines how to educate 

and learn in classrooms or surroundings that are similar to classrooms, as opposed to using 

different informal and informal socialization approaches or it is a method of providing 

knowledge and to develop skills particularly in schools, colleges and universities. Through 

education, we get the abilities, know-how, information, and understanding required to identify, 

comprehend, and value the duties we have to our families, communities, and nation. 

For the following reasons, education is crucial in life:  

• It enables us to acquire and explore novel concepts. 

•  Education may advance both your professional and personal development. 

•  It allows you to gain knowledge and boost your level of self-assurance. 

• Someone with education can excel as a member of society. 

• One can make better decisions in their life. 

• Education helps you to develop critical skills like decision-making, mental agility, 

problem-solving and logical thinking. 

• Even our personal development can benefit from education. We may advance and do things 

we never thought possible by always educating ourselves, asking questions, and desiring 

to learn more. 

Social computing applications have enjoyed an exceptional uptake over the past few years. A 

significant portion of internet users, especially young users, participate in social networking 

and media sharing websites. People of all ages utilize a variety of collaborative content tools, 

such as blogs and wikis, to create and share knowledge in a collaborative manner with others 
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in and outside of organizations and educational institutions. To develop new skills for new 

jobs, education and training systems need inventive transformation that takes into consideration 

the shifting living, working, and learning patterns in a digital world. The goal of the study on 

learning practices in social computing is to make recommendations for creating education and 

training systems that can address and take use of web-supported learning methodologies in 

order to facilitate lifelong learning.  

In higher education, social computing tools can be used in at least three different ways: 

I. Substituting or expanding the virtual learning environment (VLE) as a tool for 

institutions. 

II. As an instrument for communication between students and between students and 

teachers, helping also the exchange of knowledge and material, but primarily fostering 

an atmosphere of understanding. 

III. Having an emphasis on increasing, facilitating, and strengthening knowledge 

acquisition, as a methodological or didactic tool within specific disciplines, courses, 

and classes.  

Can Social Media Sites Be Used in Education? 

Teachers can also use social media Teachers can also use social media for teaching students, 

the use of social media platforms to improve student learning is known as "social media in 

education." A series of Internet-based apps known as social media are described as "allowing 

the creation and exchange of user-generated content" and "building on the philosophical and 

technological foundations of Web". Students now have more tools for research and study than 

ever before because to the internet. Students can also participate in active learning by using 

technology to contribute in their profession, as well as service learning by collaborating with 

other organizations to address issues and develop new projects. There is a favourable impact 

on student-teacher communication and digital literacy when using the internet and social media 

for education.  Additionally, students can access learning management systems like 

Blackboard and Canvas via their devices. Because they can do their assignments from 

anywhere with internet access, students have more freedom outside of the classroom. 

Applications like Zoom and Microsoft Teams are being used to help students learn and give 

them a "classroom" feels in light of the current COVID-19 outbreak and the closure of the 

majority of schools. Microsoft has released other platforms in addition to the Microsoft Teams 

programme, which are used by millions of students worldwide, OneNote, Excel, and 

PowerPoint. Students frequently use Microsoft PowerPoint to produce slideshows for group 

projects and other significant presentations. This is referred to as “audience connectors” in a 

specific study that “explored education-related use of social media”. Through the Facebook 

and WhatsApp apps, audience connectors are demonstrated to connect students while they are 

studying. According to this survey, “60% (of the study's participants) felt that technology 

changes education for the better”. With the use of apps like Twitter, teachers may set up 

classroom accounts where students can study social media in a controlled environment. 

Students can practice leaving comments and liking tweets when teachers utilize twitter to 

submit assignments directly to the class account. Many social media platforms are being 
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incorporated into instructional systems at colleges to enhance communication with students 

and the overall experience of being a student. It gives universities a simple, quick means of 

contact and enables them to give and receive student feedback. Recent study indicates that 

almost all college students use some type of social networking website, and as a result, social 

media usage has increased dramatically over the previous ten years. According to research, 

35% of college students who use Twitter and 99% of them utilize Facebook. The two main 

social media platforms that have successfully gained popularity are now Facebook and Twitter. 

Online Learning During COVID-19 Pandemic 

A hot topic that the public is currently very interested in is online education. Students have an 

excellent chance to practice their self-study skills through online learning, which is not only a 

challenge for the education sector. In the wake of the COVID-19 outbreak, "direct connection 

between teachers and students" in the classroom cannot guarantee students' safety. Although 

learning at home is a significant obstacle, it also gives children the chance to hone a crucial 

learning skill i.e., the ability to study alone. The teacher will be seen as the students' buddy if 

they see him or her as a partner on their educational journey. This way of thinking also makes 

it possible for teachers and students to collaborate to develop the most effective online learning 

strategy. Students who are given the freedom to select their own methods of learning and goal-

setting increase their self-study skills. Students have more time to study independently when 

they learn online. Also, they can start conversations and collaborate on assignments in online 

groups with their classmates. As a result, they will significantly improve their ability to solve 

problems, think critically, and use technology.   

• Students can also enhance their job skills through online learning. Online education has 

shown to be a productive technique to advance professional qualifications. More people are 

turning to distant or online learning a to obtain excellent education and training due to 

safety precautions and social isolation. One of the finest ways to get work skills without 

being constrained by geography is through online learning. Nowadays, one can get enrolled 

in these programs and get qualifications from recognized universities and organizations all 

over the world.  

• Obstacles Faced in Online Learning 

The COVID-19 has forced many colleges for online learning. There are many obstacles that 

occur during online learning, some of them are: 

 

a. Distractions Everywhere: 

Distance learning has its drawbacks. If you're in the middle of a virtual classroom 

session, a delivery or even something as simple as a pet running into the home office 

might be distracting for everyone. Managing time becomes a bit tough which results in 

these diversions and may lead to distractions. 

 

Education and coaching are additionally provided for medical professionals, which can build 

them improved in their field. Patients are  

also given health education coaching and awareness. As much as there are these benefits, risks 

conjointly exist. These relate to the standard of the knowledge provided and conjointly the 
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well-being of the people, attainable abuse of privacy, misunderstandings from the readers of 

knowledge provided by healthcare suppliers, mental and health issues and conjointly 

information because of biasness’. The advantages of those social computing applications 

supply nice opportunities for the health trade even in light-weight of the risks. 

Basically, social computing is an interaction between social behaviour and computational 

systems, which also helps to establish communication tools between people. It also provides 

ideas for social behaviour. Social computing is used in education field to teach the students 

through various web-applications platforms. Teachers can use social computing in education 

by using different tools such as Virtual Learning Environment (VLE), by establishing a 

communication platform between teachers and students, and providing importance on 

increasing and strengthen knowledge with specific disciplines by providing classes and 

courses. Education is also being provided by using various social media platforms such as 

Microsoft Teams, Zoom and Google Meet. Education through online learning can establish a 

bridge of communication between students and teachers. We can say that social media sites are 

very useful for teachers to provide education to students, approximately 60% students felt 

better or comfortable by these tools in their studies with the help of technology. As we have 

discussed above, online learning can enhance ones’ self-study skills as they are getting more 

time to learn things and explore things by their self and they can communicate with their 

classmates to complete projects and assignments. It can also help pupils to enhance job skills 

without going anywhere by attaining programs of universities or any institutions all over the 

world. 

As many obstacles can occur during online learning such as students can get distracted during 

online classes as they can’t get a perfect environment like offline classroom and they can’t get 

fully opportunity to deal their problems with teachers and many more which is mentioned 

above. So, we have to solve these obstacles by providing some techniques or tools to students. 

 

CONCLUSION 

 

Social Computing is solely the branch of computing that focuses on analysing the link between 

human behaviour and computer systems. Social Computing includes sectors like social media 

networks or a lot of exactly to be aforesaid as social networking sites like Instagram, Facebook, 

YouTube, LinkedIn and a lot of those sites within which they’re extremely concerned and most 

of the youth share each little detail regarding what square measure they doing, what they 

require, what they have and a lot of reasonably such queries that additionally includes their 

personal details. A large share of web users square measure causative to social networking and 

media sharing sites, particularly young users the need for modernising academic systems, 

increasing quality, equity and personalization in providing womb-to-tomb learning for all 

education and coaching systems want innovative modification to foster new skills for brand 

spanking new jobs, taking into consideration the dynamical living, operating and learning 

patterns in a digital society. 
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The purpose of this paper was to spotlight risks and benefits that go together with the utilization 

of social computing applications as aid tools. Social computing was mentioned, giving samples 

of the applications. the utilization of those applications as aid tools was delineate, additionally 

as risks and benefits related to using social computing applications as aid tools. Future analysis 

includes finding ways in which to mitigate risks that significantly face social computing 

applications once they square measure used as aid tools. 

 

Another main purpose of this paper was to provide spotlight on the use of social computing by 

providing some tools in favour of students so that they can learn efficiently and fruitfully 

without any arisen of obstacles in their study. By the use of social computing tools in education 

pupils can enhance their job skills and self-study skills, all the tools can enhance their skills. 

 

 

FUTURE SCOPE 

 

The future scope of social computing is difficult to predict with certainty, as it will depend on 

the advancements made in the field and the direction in which technology and society evolve. 

However, it is likely that social computing will continue to play an increasingly important role 

in our daily lives, enabling us to connect and communicate with others in new and innovative 

ways. 

One potential direction for the future of social computing is the continued development of 

virtual and augmented reality technologies, which could allow us to interact with others in 

immersive and realistic virtual environments. This could open up new possibilities for 

socializing, education, and entertainment. Another area of focus for the future of social 

computing may be the use of machine learning and artificial intelligence to improve the 

accuracy and effectiveness of social media algorithms and other digital communication tools. 

This could help to reduce the spread of misinformation and improve the overall quality of 

online interactions. 

 

Overall, the future of social computing is likely to be characterized by continued innovation 

and the development of new technologies and applications that enhance our ability to connect 

and communicate with others. innovative and effective applications of social computing in 

healthcare. 
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Caste-based Employment discrimination in Indian Urban Labour Market  

 

Smrutirekha Singhari2 

 

Abstract 

This paper tests the hypothesis that Scheduled Caste workers are subject to employment 

discrimination in the labour market, as against forward castes. The data for the study are 

collected from NSSO survey in 1999-00 and PLFS in 2018-19. Using Becker’s concept of 

“Marker Discrimination Coefficient”, we find that the proportion of unemployed SCs are more 

than that of FCs at every level of education. We observe significant variation in the value of 

coefficients of employment discrimination across locations and regions. The employment 

discrimination against SCs is found to be very high for Graduate and above degree education 

in urban areas. Our subsequent decomposition analysis on regular workers in urban formal 

sector shows that employment discrimination against SCs accounted for about 60 % of the 

difference in the probability of accessing regular jobs in the private-organised sector, which is 

much higher compared to the 29 % difference in the public sector. However, the extent of 

employment discrimination against SCs in public sector has shown a decline over time, and 

the reverse pattern observed in private-organised sector.  

 

Keywords: Employment Discrimination; Caste; Formal sector, Non-linear Decomposition 

JEL Code: J21, J23, J45, J71, J78, C54, C55 

1. INTRODUCTION 

 Discrimination has been an important subject of study for the economists for a long 

time-starting from J.S. Mill and F.Y. Edgeworth. However, the credit goes to Gary S. Becker 

for initiating a systematic study in this area. Concern for economic discrimination is not only 

because it involves denial of equal opportunities in the labour market, but more importantly, 

due to its adverse impact on the income and poverty of the discriminated group. The prevalence 

of employment discrimination in the labour market results in high unemployment, low-income, 

and poor access to quality occupations (Thorat, Madheswaran and Vani, 2021).  

In this context, this paper intends to study the nature and the size of employment discrimination 

against Scheduled castes, with particular focus on formal sector workers in urban India. We 

test the hypothesis that scheduled caste workers are subject to employment discrimination in 

the labour market, as against forward castes.  

The paper is structured as follows: Section 2provides review of the available empirical studies 

on the caste discrimination in the private sector. Section 3 contains a note on the data used in 

the study; section 4 is devoted to presenting the methodology used for measuring employment 
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discrimination; section 5 contains the empirical results and discussion; and section 6 presents 

the conclusion and derive policy implications. 

2. Empirical Evidence on Caste Discrimination in the Private Sector 

The corporate sector argues against the reservation policy on the grounds that it follows fair 

methods of employment, and hence, disregards the need for any anti-discrimination measures. 

The argument that there is no discrimination in employment in the private sector is completely 

contrary to the evidence available from studies on the working of Indian industrial labour markets 

(Papola, 2005). In fact, there is considerable evidence to show that the private sector follows 

exclusionary and discriminatory recruitment methods.  

As Papola (2005) observed that throughout the period of modern industrial development, the 

various modes and mechanisms of employment practised by the private sector amply demonstrate 

the presence of social exclusion and discrimination.  

There are studies using both direct and indirect methods, which have brought out evidence of 

caste discrimination in the private sector (Madheswaran & Attewell, 2007; Thorat & Attewell, 

2007; Siddique; 2008; Banerjee et al., 2009; Deshpande & Newman, 2007; Jodhka & Newman, 

2007; Madheswaran, S.  and Singhari, S.,2016). 

3. DATA SOURCES  

The present study has used unit level data collected by National Sample Survey Organization 

(NSSO), India. The employment and unemployment surveys (EUS) were conducted during 

1999-00 (July 1999-June 2000), and the Periodic Labour Force Survey (PLFS) was conducted 

in (July 2018-June 2019). These NSS rounds are referred to as 55th round and PLFS-2, 

respectively. The survey provides data relating to human capital, demographic, and job 

characteristics of workers. The human capital characteristics include age and education; 

demographic characteristics include gender, social group, religion, marital status, location 

(rural/urban) and region; data relating to job characteristics include industry, occupation, sector 

and nature of employment. Employment and unemployment in the EUS are measured using 

alternative concepts called Usual Principal and Subsidiary Status (UPSS), Usual Principal 

Status (UPS), Usual Subsidiary Status (USS), Current Weekly Status (CWS) and Current Daily 

Status (CDS). 

 

4. Becker (1957)’s concept of “Marker Discrimination Coefficient” 

To apply this method, we initially estimate unemployment rate as per usual principal and 

subsidiary status of workers.  Unemployment Rate (UR) is defined as the percentage of 

persons unemployed among the persons in the labour force (which includes both the 

employed and unemployed) (NSO, 2020). Symbolically, the rate of unemployment among 

the𝑓𝑡ℎgroup of population with 𝑘𝑡ℎ level of education is 

𝑢𝑓𝑘 = 𝑈𝑓𝑘 (𝑊𝑓𝑘 + 𝑈𝑓𝑘)⁄                           (1) 

Where 𝑢 is the rate of unemployment, 𝑈 the unemployed individuals (i.e., those who did not 

work but was seeking and/or available for work) and 𝑊the total workers. 

The second step is to estimate the Coefficient of Employment Discrimination (CED) using 

the concept of “Marker Discrimination Coefficient” of Becker (1957) as follows: 
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If 𝑢𝑓 and 𝑢𝑠 represent the actual rates of unemployment of two groups 𝑓 and 𝑠 respectively, 

and 𝑢𝑓
∗ , 𝑢𝑠

∗ represent the rates of unemployment of these two groups in the absence of 

discrimination in employment, then the CED can be defined as follows: 

𝐶𝐸𝐷 = (𝑢𝑓 𝑢𝑠⁄ ) − (𝑢𝑓
∗ 𝑢𝑠

∗⁄ ) (2) 

If groups 𝑓 and 𝑠 are not perfect substitutes, the rates of unemployment may differ. But if they 

are (assumed to be) perfect substitutes, the difference in their rate of unemployment amounts 

to discrimination. In the absence of discrimination 𝑢𝑓
∗ 𝑎𝑛𝑑𝑢𝑠

∗ would be equal and equ. (2) will 

take the following form: 

𝐶𝐸𝐷 = (𝑢𝑓 𝑢𝑠⁄ ) − 1 (3) 

It should be obvious that if the CED is positive, the discrimination is in favour of group 𝑓 and 

against group 𝑠, and vice-versa. If there is no discrimination, 𝑢𝑓 and 𝑢𝑠 would be equal and so 

the CED equals zero. 

Our assumption that the two groups of population are perfect substitutes in the labour market, 

will be having more justification if we consider two homogeneous groups with respect to 

certain characteristics such as education, age etc. If we standardise for education, eqn. (3) can 

be rewritten as follows:   

𝐶𝐸𝐷 = (𝑢𝑓𝑘 𝑢𝑠𝑘⁄ ) − 1                     (4) 

Where 𝑘 refers to the educational level. 

The CED may serve as a good measure of discrimination in employment. 

4.1.Multivariate Decomposition for Nonlinear Response Model: Estimating 

Employment Discrimination  

We have used nonlinear decomposition method developed by Nielsen (1998), in order 

to find out the extent of employment discrimination in the labour market. Here, we 

model the individual’s incidence of getting employment using a logit model.  

Let F be the logistic c.d.f., Y the dependent indicator variable, x a row vector of explanatory 

variables, and N the sample size. Subscript g= fc, sc indicates forward castes and scheduled 

castes respectively, whereas subscript i index individuals. The log-likelihood function is: 

𝑙(𝛽, 𝛿) =∑{𝑦𝑓𝑐𝑖 𝑙𝑛 𝐹 [𝑥𝑓𝑐𝑖𝛽] + (1 − 𝑦𝑓𝑐𝑖) 𝑙𝑛( 1 − 𝐹[𝑥𝑓𝑐𝑖𝛽])}

𝑁𝑓𝑐

𝑖=1

+ 

∑{𝑦𝑠𝑐𝑖 𝑙𝑛 𝐹 [𝑥𝑠𝑐𝑖(𝛽 + 𝛿)] + (1 − 𝑦𝑠𝑐𝑖) 𝑙𝑛( 1 − 𝐹[𝑥𝑠𝑐𝑖(𝛽 + 𝛿)])}

𝑁𝑠𝑐

𝑖=1

(1) 

Maximization of Eq. (1) gives ̂ , which is the estimated parameter vector for forward castes 

(FCs)  and ̂ , which should be added for Scheduled Castes (SCs). 

The caste-based difference in getting employment in a logit model can be estimated by 

decomposing the difference in log-odds ratios. The log-odds ratios are linear in the parameters, 
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and therefore, the Oaxaca-Blinder decomposition3 and the extension by Nielsen (1998) can be 

used directly. However, the difference in probabilities is easier to interpret than the difference 

in log-odds ratios. 

The first step is to decompose the difference in probabilities into one part which is caused by 

discrimination (D) and another part which is explained by differences in characteristics (E) 

between forward castes and Scheduled Castes. Using Forward Castes as standard, we define 

the following probabilities: 

𝑃̄𝑓𝑐 =∑𝐹[𝑥𝑓𝑐𝑖𝛽̂]

𝑁𝑓𝑐

𝑖=1

/𝑁𝑓𝑐  

𝑃̄𝑠𝑐 =∑𝐹[𝑥𝑠𝑐𝑖(𝛽̂ + 𝛿)]

𝑁𝑠𝑐

𝑖=1

/𝑁𝑠𝑐 

𝑃̄𝑠𝑐
0 =∑𝐹[𝑥𝑠𝑐𝑖𝛽̂]

𝑁𝑠𝑐

𝑖=1

/𝑁𝑠𝑐 

Where 𝑃̄𝑓𝑐and 𝑃̄𝑠𝑐  are the average probabilities that Y = 1 for forward castes and Scheduled 

Castes respectively, and 𝑃̄0𝑠𝑐 is the average probability that Y=1 for SCs if they are treated 

like FCs. The following identity defines E and D: 

𝑃̄𝑓𝑐 − 𝑃̄𝑠𝑐 = {𝑃̄𝑓𝑐 − 𝑃̄𝑠𝑐
0 }⏟      

Endowment Difference

+ {𝑃̄𝑠𝑐
0 − 𝑃̄𝑠𝑐}⏟      

Discrimination

 

The term endowment difference (E) is the average probability that Y =1 for SCs minus the 

average probability that Y=1 for FCs if both were treated like FCs. The term discrimination 

(D) is the average probability that Y=1 for SCs minus the average probability that Y=1 if SCs 

were treated like FCs. 

The decomposition thus far has been described at the aggregate level. Understanding the unique 

contribution of each predictor to each component of the difference requires a detailed 

decomposition. That is, we can partition E and D into portions, Ek and Ck (k = 1, . . . , K), that 

represent the unique contribution of the kth covariate to E and D, respectively. One may attempt 

to compute Ek (Ck) by sequentially substituting one group’s covariates (coefficients) with the 

other group’s. For detail explanation refer Powers, Yoshioka and Yun (2011).  

 

Measuring Employment Discrimination against SCs 

We find that the unemployment rate in rural areas is higher than urban areas for higher levels 

of education; for SCs, the rural unemployment rate is 31.17 percent for diploma and certificate 

course and 23.11 percent for Graduate and above degree, while urban unemployment rate is 

22.54 percent for diploma and certificate course and 21.19 percent for Graduate and above 

degree; on the other hand, for FCs, the rural unemployment rate is 16.47 percent for diploma 

 
3 See Oaxaca (1973) and Blinder (1973). 
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and certificate course and 16.11 percent for Graduate and above degree, while urban 

unemployment rate is 6.82 percent for diploma and certificate course and 9.85 percent for 

Graduate and above degree. In sum, the proportion of unemployed SCs are more than that of 

FCs at every level of education indicating that discrimination is against SCs, which is clearly 

indicated by the coefficients of employment discrimination, whose value is positive for all 

levels of education and the value is greater than 1 for diploma and certificate course (2.31)and 

Graduate and above degree (1.15) in urban areas. (see Table 1).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Educational 

Levels 

SCs FCs 
CED= (

𝒖𝒔𝒄

𝒖𝒇𝒄
)-1 

No. of 

Unemplo

yed 

Total 

Labour 

Force 

% Rate 

of 

Unempl

oyment 

(𝒖𝒔𝒄) 

No. 

of 

Une

mplo

yed 

Total 

Labour 

Force 

% Rate 

of 

Unempl

oyment

(𝒖𝒇𝒄) 

Rural  

Illiterate and 

below primary 

406051 25273128 1.61 

2078

20 13506200 1.54 0.04 

Primary and 

middle 1107391 22626291 4.89 

6462

81 21666153 2.98 0.64 

Secondary, 

Higher 

Secondary 914597 10728353 8.53 

9122

32 15330398 5.95 0.43 

diploma and 

certificate 

course 212254 680899 31.17 

1540

63 935268 16.47 0.89 

Graduate and 

above 916740 3967171 23.11 

1192

235 7398660 16.11 0.43 

Total 

3557033 63275842 5.62 

3112

631 58836679 5.29 0.06 

Urban  

Illiterate and 

below primary 

150004 4334128 3.46 

1180

15 4671777 2.53 0.37 

Primary and 

middle 432757 6569826 6.59 

4527

41 11948127 3.79 0.74 

Secondary, 

Higher 

Secondary  371040 3546833 10.46 

7329

43 11821932 6.20 0.69 

diploma and 

certificate 

course 99684 442171 22.54 

9708

4 1424325 6.82 2.31 

Graduate and 

above 596394 2814768 21.19 

1716

150 17421356 9.85 1.15 

Total 

1649879 17707726 9.32 

3116

933 47287517 6.59 0.41 

 

Table 1: Coefficients of Caste-based Employment Discrimination by Educational Level and 

location (SCs Vs FCs), 2018-19 

 

Source: Calculated from unit level NSS data 
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We apply the non-linear decomposition method to decompose the difference in probability of 

access to employment between SCs and FCs. This method helps us to decompose the gross 

difference in employment rate between SCs and FCs into two parts, one part is attributable to 

discrimination and the other part is attributable to differences in human capital endowment 

across social groups. We find that the raw differential and employment discrimination against 

SCs has declined in public sector, over time; while in private-organised sector, it shows a rising 

trend. This implies that reservation policy acts effectively in increasing access of SCs in regular 

jobs in public sector of urban India; whereas there is need for Govt. intervention to increase 

access of SCs in private-organised sector (See Table 2). 

 

Overall, our findings show that there exists unequal access to employment in both public and 

private-organised sector, and discrimination in hiring is much higher in the private-organised 

sector compared to the public sector  

Table 2: Caste Discrimination in access to Regular Employment in urban formal non-

agricultural Sector: SCs Vs FCs, 1999-00 to 2018-19 

Category 1999-00 2018-19 

 

 PublicSector 

 

Private-

Organised 

Sector 

 

Public Sector 

 

Private-

Organised 

Sector 

Raw Differentials 

(Probability) 0.048*** 0.244 *** 0.034*** 0.061*** 

Differences in 

Endowment  0.032 (66.52)*** 0.117(47.89)*** 

0.024 

(70.89)*** 

0.024 

(39.80)** 

Employment 

Discrimination 0.016 (33.48)** 

0.127 

(52.11)*** 0.010 (29.11) 

0.037 

(60.20)*** 

Percentage Share is given in parenthesis 

***, ** implies significant at 1 percent and 5 percent level, respectively. 

 

5. Conclusion and policy implications  

Our study reveals that there is significant extent of employment discrimination against SCs in 

the Indian labour market. We observe significant variation in the value of coefficients of 

employment discrimination across location and regions. The employment discrimination 

against SCs is very high for Graduate and above degree education in urban areas. From the 

decomposition analysis for regular workers in urban formal sector, we find that employment 

discrimination against SCs accounted for about 60 % of the difference in the probability of 

accessing regular jobs in the private-organised sector, which is much higher compared to the 

29 % difference in the public sector. However, the extent of employment discrimination against 

SCs in public sector has shown a decline over time, and the reverse pattern observed in private-

organised sector. Thus, there is need for Govt. intervention in the private sector employment 

in this regard.  
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Abstract  

 

 First of all, the tea plantation in India was started in the Brahmaputra valley in the year 1857 

by the Britishers. Later on, it spread into different parts of the country. The Dooars region of 

West Bengal was one of them. It was associated with the uncertainties of trade with China and 

the growing demand for tea in Europe. In lieu of making huge profits, they started cultivating 

tea in this region by clearing thick forests and undulating land surfaces.  Dooars region of West 

Bengal became the largest producer of tea in West Bengal and the second largest producer of 

tea in India. Currently, it produces nearly 17 per cent of tea in India and provides direct 

employment to over 3.5 million people in the region. But the tea industry in this region was 

developed by the large-scale migration of Adivasi from the Chota Nagpur and Santhal 

Parganas. They not only ruined the status and opportunities of local people but also uprooted 

them from their motherland. This creates an employment and settlement problem in this region 

and also dynamically changes the demographic profile of the region. This paper attempts to 

highlight the changing demographic and livelihood pattern of the region.  

 

Keywords: Demography, Livelihood, Tea plantation, Doors. 

 

Introduction 

 

Dooar5 is the second largest tea-producing area of the country and the largest producing area 

in West Bengal and provides employment of about 3.5 million people directly or indirectly by 

producing 25 per cent of the country’s Tea production. Its history started in the year 1974 when 

the first Tea Garden of this region was established in the Gazoldoba. Free simple rules of 1876 

enabled the British Planters to acquire forest tracts and fertile land at a concessional rate. Within 

two years of the time span, 13 new Tea gardens were established. Most of the tea gardens were 

established during the year 1881 to 1961. In the year 1961, the number of large tea garden was 

293 (Tea Statistics, 1960).   For the development of the tea garden, there was an urgent need 

for labour who can work in the garden. 

In the initial year, the region faced major challenges for the development of the Tea Garden; 

climate condition was not favourable, and the area was covered with thick forest and undulating 

land surface (Bhowmik, Sharit K.1981). “Dense forest infested with wild animals had to be 

cleared, the land had to be prepared, hoeing, planting, weeding, pruning, etc., had to be done, 

and tea leaves had to be plucked. In addition, roads had to be constructed and houses to be 

 
 

5 Jalpaiguri and Alipurduar district of West Bengal together constitute the Dooars. 

mailto:vmandal1@rediffmail.com


 

88 
 

built”(Ranjit Das Gupta, 1986). Local people were unwilling to work in the tea garden; 

therefore, British planters were forced to recruit labour outside of the state. They recruited 

labour from Chota Nagpur, Santhal Pargana, and Singhbhum area.  

Recruitment and development of tea plantations changed the demographic profile of the region 

 

Objective: 

 

In the early stages of tea plantation development in the Dooars region of West Bengal, the 

greatest deforestation occurred at the lowest population density.  

This can be expressed through the following function𝑦 = 𝑓(𝑙1, 𝑙2) 

Were, 

Y=development of tea Plantations 

L1= lour employed in the plantation industry 

L2= land used for tea plantation 

From the above function, we can see that the development of the Tea plantation industry is 

totally dependent on land and labour. It means that if the plantation industry of any area is 

increased at the same time, the industry consumes more land and labour. As a result, it will 

directly affect the ecology and society of that region. Our study will show how the increase in 

Tea Plantation Industry in Dooarsleads to an increase in population growth and changes in the 

demographic profile of the region. In this perspective, our objective of the study is concentrated 

on the following two areas: 

 I. To know the role of the tea plantation industry in changing the demographic profile of the 

Dooars region. 

II. To know the impact of increased population on the livelihood pattern of that region. 

 

Methodology: 

 

In the present study, we have studied the tea gardens of the Dooars region which is located in 

the foothill of the Himalayas, the northern part of West Bengal. The region is located between 

260 16N and 27000’N latitude and 8804’E 89045’E East longitude. The district of Jalapiguri6 

came into existence in the Year 1869, by the amalgamation of the western Dooars of India 

which lies between the Tista and Sankos Rivers. 

The study mainly depends on secondary data collected from Indian Planter’s Association 

Report, district census handbook Report, Tea board Report, Labour enquiry committee report, 

books and related journals. 

 

Finding: 

 

A rough census was conducted by the revenue officer of Jalpaiguri during the year 1858- 59. 

According to this estimate population of the Dooars region was 189067 persons. But this data 

was only estimated therefore accuracy can be questionable. India’s first census was conducted 

in the year 1872. According to this census, the population of the Dooars region were 169288. 

 
6 Entire district came under Dooars. In the year 2014, Alipurduar came into existence after bifurcating jal. 
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From 1872 to 1901 growth of the population was 3.5 times during the year 1872 to 1901. 

During the 901 to 1911 decade, there was a 21.30% population growth registered. The 

development of the Tea plantation industry was the main reason for enormous population 

growth. In the following table, we could see the decadal variation and percentage change in the 

population. 

Growth of population during the year1901 to 1961 

 

Year Population Decadal Variation Percentage change in 

decade 

1901 546764   

1911 663222 116458 21.3 

1921 695946 32724 4.93 

1931 740993 45047 6.47 

1941 847841 106848 14.42 

1951 916747 68906 8.13 

1961 1359292 442545 48.27 

 

Source: district census handbook Jalpaiguri 1961 

 

The 19th century was the century of demographic shifting and Migration. The following table 

shows the decadal migration of the population in this region. Area registered one of the largest 

migrations South East Asia. In the following table of migration, we could see the decadal 

migration of people. 

 

Migration during the year 1901 to 1961 

year Total no. of Migration 

1901 95899 

1911 152174 

1921 163024 

1931 158757 

1941 156765 

1951 278842 

1961 454177 

 

Source:  district census handbook 1961 

 

Analysis & discussion: 

 

In the analysis discussion, we have to discuss the impact of migration on demography and 

livelihood pattern. 

    I. Impacton demography: 

With continuous migration and intermixing of different castes and classes, each individual 

community had started losing their identity. Indigenous tribes of this region were Mech, Rava, 
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Garo, and Khasi. The population of tribes increased dramatically, but the population of 

indigenous tribes who lived independently decreased gradually over time. 

Again, the Development of tea plantations and the growth of the worker population in this 

region created a great demand for agricultural and non-agricultural products. To cater to the 

food grain and household demands of workers, British companies set up Railway in this region. 

The opening of the railway line brought migrant people like Marwari and Bihari people in this 

region. They started settling around the tea garden areas. They were mainly trader class. Soon 

and then, they became the main supplier of workers’ food and daily household consumption 

goods. 

Railway stations, cluster of gardens, garden Hat, and market together helped in developing 

garden town in the dooars region. Malbazar, Birpara, Kalchini, Banarhat, Madarihat, and 

Hamiltonganj were all developed in the same way.  

 

IL. Impact on livelihood 

Prior to the establishment of Tea Plantation in the Dooars region, there were two categories of 

indigenous people living in the area, one was dependent on agriculture and its allied activities, 

and others were dependent on the forest. These tribes were Mech, Rava Garo, Dhimal, and 

Khari. They have their own village community and living style. They lived in the forest and 

were dependent on forest products and practising Jhoom cultivation.   With the development 

of tea gardens, they lost their traditional habitat and were forced to migrate eastward tothe 

region. 

Migrated people were primarily dependent on tea gardens. But the wage rate of the tea garden 

was very low, therefore, they were forced to work outside the tea garden. They started working 

as a labour in agricultural fields, brickfields, river Beds, and fishing, weaving and hunting. As 

a result, migrated tribes became a threat to the local worker. 

 

Limitations: 

 

There was an annual report available on immigrant labour in Assam from 1878 to 1928. There 

were two additional labour enquiry Committee Report, one was the 1906 Report and the other 

was the 1921 Report. Besides this, the condition of workers in Assam attracted the attention of 

the nationalist movement Leader and the Press. They expose the horrifying state of affairs 

among the labour of Assam. On the other hand, Dooars was an isolated area and remained 

neglected by British Government and Nationalist Media. There were only two enquiry 

Committee Reports available, one was a 1911 report and the other was a 1936 report. but the 

report was also devoted and concentrated to Assam and only a few pages were given to Dooars. 

But no regular report on the living of tribal workers. Therefore, difficult to arrange systematic 

and chronological data 

 

Recommendation and conclusion: 

 

 The unsystematic migration of people in this area systematically changed the demographic 

profile of the region. British planters completely uprooted the tribal population from their 

native place. They brought the labour to the Tea Plantation area on a false promise by the 
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recruiting agent and left them with the tag “a Coolie is always a Coolie whether he works in 

the garden or settled as an agriculturist’. At the same time, indigenous tribes of the region lost 

their identity. These consequences of migration could not be reversed. But at the same time, 

the government could take appropriate measures to mitigate the problem.  
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