
Volume 9, Issue 10(2), October 2020 
International Journal of Multidisciplinary 

Educational Research 
 

 
  
 
 
 
 

 
 
 

  
 

 
 
 
 
 
 
  
Published by 
Sucharitha Publications 
Visakhapatnam  
Andhra Pradesh – India 
Email: victorphilosophy@gmail.com 
Website: www.ijmer.in  



  



Editorial Board 
Editor-in-Chief 
Dr.K. Victor Babu  
Associate Professor, Institute of Education 
Mettu University, Metu, Ethiopia 
 

EDITORIAL BOARD MEMBERS 
 
Prof. S. Mahendra Dev 
Vice Chancellor 
Indira Gandhi Institute of Development 
Research, Mumbai 
 
Prof.Y.C. Simhadri 
Vice Chancellor, Patna University 
Former Director 
Institute of Constitutional and Parliamentary  
Studies, New Delhi & 
Formerly Vice Chancellor of  
Benaras Hindu University, Andhra University  
Nagarjuna University, Patna University 
 
Prof. (Dr.) Sohan Raj Tater  
Former Vice Chancellor 
Singhania University, Rajasthan 
 
Prof.R.Siva Prasadh 
IASE 
Andhra University - Visakhapatnam 
 
Dr.V.Venkateswarlu 
Assistant Professor 
Dept. of Sociology & Social Work 
Acharya Nagarjuna University, Guntur  
  
Prof. P.D.Satya Paul 
Department of Anthropology   
Andhra University – Visakhapatnam  
 
Prof.  Josef HÖCHTL 
Department of Political Economy  
University of Vienna, Vienna & 
Ex. Member of the Austrian Parliament 
Austria 
 
Prof. Alexander Chumakov 
Chair of Philosophy  
Russian Philosophical Society                   
Moscow, Russia                           
 
Prof. Fidel Gutierrez Vivanco 
Founder and President  
Escuela Virtual de Asesoría Filosófica 
Lima Peru 

Prof. Igor Kondrashin 
The Member of The Russian Philosophical 
Society 
The Russian Humanist Society and Expert of 
The UNESCO, Moscow, Russia      
 
Dr. Zoran Vujisiæ 
Rector 
St. Gregory Nazianzen Orthodox Institute  
Universidad Rural de Guatemala, GT, U.S.A 
                     
Prof.U.Shameem 
Department of Zoology  
Andhra University Visakhapatnam 
 
Dr. N.V.S.Suryanarayana 
Dept. of Education, A.U. Campus 
Vizianagaram 
 
Dr. Kameswara Sharma YVR 
Asst. Professor 
Dept. of Zoology 
Sri.Venkateswara College, Delhi University,  
Delhi 
 
I Ketut Donder 
Depasar State Institute of Hindu Dharma 
Indonesia 
 
Prof. Roger Wiemers 
Professor of Education 
Lipscomb University, Nashville, USA 
 
Dr.Kattagani  Ravinder 
Lecturer in Political Science  
Govt. Degree College 
MuluguTelangana 
 
Dr.B.S.N.Murthy 
Department of Mechanical Engineering 
GITAM University,Visakhapatnam 
 

Dr. Mustapha Inul Manuha 
Institute of Indigenous Medicine  
 University of Colombo, SL. 



Dr.S.V Lakshmana Rao 
Coordinator  
A.P State Resource Center 
Visakhapatnam 
 
Dr.S.Kannan 
Department of History 
Annamalai University 
Annamalai Nagar, Chidambaram 
 

Dr. B. Venkataswamy 
H.O.D.,& Associate Professor 
Dept. of Telugu, P.A.S. College 
Pedanandipadu, Guntur, India 
 
Dr.E. Ashok Kumar 
Department of Education  
North- Eastern Hill University, Shillong 
 

Dr.K.Chaitanya 
Department of Chemistry 
Nanjing University of Science and 
Technology 
People’s Republic of China 
 

Dr.Sandeep Narula 
Dept. of Management Sciences 
IIHMR University, Jaipur 
 
Dr. BipashaSinha 
S. S. Jalan Girls’ College 
University of Calcutta,Calcutta 
 
Prof. N Kanakaratnam 
Dept. of History, Archaeology & Culture  
Dravidian University, Kuppam 
Andhra Pradesh 
 
Dr. K. John Babu 
Department of Journalism & Mass Comm 
Central University of Kashmir, Kashmir 
 
Dr.T.V.Ramana 
Department of Economics, Andhra University 
Campus, Kakinada 
 
 

Dr.Ton Quang Cuong 
Dean of Faculty of Teacher Education  
University of Education, VNU, Hanoi 
 

Prof. Chanakya Kumar 
Department of Computer Science  
University of Pune,Pune 
 

Prof. Djordje Branko Vukelic 
Department for Production Engineering 
University of Novi Sad, Serbia 
 
Prof.Shobha V Huilgol 
Department of Pharmacology 
Off- Al- Ameen Medical College, Bijapur 
 
Prof.Joseph R. Jayakar 
Department of English  
GITAM University 
Hyderabad 
 
Prof. Francesco Massoni 
Department of Public Health Sciences 
University  of Sapienza, Rome  
 
Prof. Mehsin Jabel Atteya 
Al-Mustansiriyah University  
College of Education 
Department of Mathematics, Iraq 
 
Prof. Ronato Sabalza Ballado 
Department of Mathematics 
University of Eastern Philippines,Philippines  
 
Satheesha H 
Mettu University  
Mettu, Ethiopia 
 
Dr.J.B.Chakravarthi 
Assistant Professor 
Department of Sahitya 
Rasthritya Sanskrit Vidyapeetha, Tirupati 
 
Dr.NiLuh Putu Agustini Karta 
Department of Tourism  
Triatma Mulya Institute of Economy 
Bali, Indonesia 

 

© Editor-in-Chief, IJMER
®

 
Typeset and Printed in India 

www.ijmer.in 
IJMER, Journal of Multidisciplinary Educational Research, concentrates on 
critical and creative research in multidisciplinary traditions. This journal 
seeks to promote original research and cultivate a fruitful dialogue between 
old and new thought. 



C O N T E N T S 

Volume : 9   Issue 10(2)      October  2020 

S.No  Page 
1. B-Convexity - Non Linear Dual Programming 

G.V.Sarada Devi 
1 

2. Customer Perception towards Investment in Post Office Schemes 
Usha and Mavy Miranda 

5 

3. A Study on Weak form Market Efficiency of Indian Sectoral Indices 
Subhramaya Nayak 

16 

4. ubZ jk’Vªh; f”k{kk uhfr 2020 esa mPp f”k{kk 
Jherh izse ifjgkj 

24 

5. Effect of Age Composition among North East States in India - Census 
Data Analysis 

Tushar Kanti Ghara 

28 

6. Dynamical Behavior of Seir E-Epidemic Model for Computer Worms 
in Network 

Samir Kumar Pandey 

37 

7. Humanities and The Debates of Cognizance in Higher Education in 
India: A Study Towards an Innovative Approach 

Shrabanti Kundu  
and Dhiraj Saha 

44 

8. An Assessment of Solar Energy Potential in Jodhpur District of 
Western Rajasthan 

Irfan Mehar and  Khushal 

51 

9. Ethnobotanical Study of Some Medicinal Plants Used by Rural 
People of Nalanda District, Bihar 

Poonam Kumari  and V K Prabhat 

59 

10. Health Status of Women In India – An Analytical Study 
D.Jahnavi and G. Sandhya Rani 

63 

11. Students' Perception of Expectations, Aspirations, and Difficulty 
Faced in Architectural Education 

Pashmeena Vikramjit Ghom  
and Abraham George  

71 

12. Pneumatic Hollow Shaft Bending Device 
N.Mohanrajhu, N Barath Saai Saghar,  

M Dhaneshwar Mishra and U Karthik Raj 

     81 

13. The Relevance of Gandhian Philosophy of Sarvodaya: An Analytical 
Study 

Paritosh Barman 
 and Mithun Chandra Sarkar 

88 

14. History of Communist-Led Peasant Movement in Birbhum District 
(1930-1950 AD) 

Koushik Bagdi 

96 



15. The Antibiogram of Bacterial Uropathogens among Pregnant Women 
Attending ANC Clinic at Tertiary Care Centre, Solapur 

Najmeen Shaikh,Prakash Waghmare,Manoj Vedpathak, 
 Sujata Dharmshale and Suresh Kandle 

103 

16. Reading “In The Penal Colony” As An Archetype of Ethnical Crisis in 
Central Europe 

Kaushik Dutta 

109 

17. General Problems of Healthcare Facilities among The Rural 
Households of Kerala 

Krishnan Kutty.V and Rejimon P.M 

    114 

18. Fuel Combustion Challenges on A Dredger 
GVR. Murthy 

120 

19. The Study of Effect of New Normal after the Covid-19 on the Wok 
Life Harmony  

BVDS Sai Pavan Kumar,M. Seema and B. Lalitha  

127 

20. Psycho Social Attitudes of Parents, Teachers and Students towards 
Education: A Study of Uttar Pradesh 

Archana Jatawa 

133 

21. Opportunity of Demographic Dividend with Skill Development 
Archana Mishra 

144 

22.  
 

151 

23.  
 

165 

24.  
 

170 

25.  
 

174 

 

  



   
Dr. K. VICTOR BABU  

M.A.,M.A.,M.Phil.,Ph.D.,PDF, D.Lit 
Associate Professor, Institute of Education 
& Editor-in-Chief 
International Journal of Multidisciplinary 
Educational Research (IJMER) & 
Sucharitha: A Journal of Philosophy and 
Religion  
Mettu University, Metu, Ethiopia. 
 

 

ISSN : 2277 – 7881 
Impact Factor :6.514(2020) 

Index Copernicus Value: 5.16 
 

 
 
Editorial…… 

It is heartening to note that our journal is able to sustain the enthusiasm 
and covering various facets of knowledge.  It is our hope that IJMER would 
continue to live up to its fullest expectations savoring the thoughts of the 
intellectuals associated with its functioning .Our progress is steady and we are in 
a position now to receive evaluate and publish as many articles as we can. The 
response from the academicians and scholars is excellent and we are proud to 
acknowledge this stimulating aspect. 

The writers with their rich research experience in the academic fields are 
contributing excellently and making IJMER march to progress as envisaged. The 
interdisciplinary topics bring in a spirit of immense participation enabling us to 
understand the relations in the growing competitive world. Our endeavour will be 
to keep IJMER as a perfect tool in making all its participants to work to unity 
with their thoughts and action.  

The Editor thanks one and all for their input towards the growth of the 
Knowledge Based Society. All of us together are making continues efforts to 
make our predictions true in making IJMER, a Journal of Repute  

 
Dr.K.Victor Babu 

Editor-in-Chief  
 

SOCIAL SCIENCES, HUMANITIES, COMMERCE & MANAGEMENT, ENGINEERING & 
TECHNOLOGY, MEDICINE, SCIENCES, ART & DEVELOPMENT STUDIES, LAW 

www.ijmer.in 



 



  
INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY EDUCATIONAL RESEARCH 

ISSN:2277-7881; IMPACT FACTOR :6.514(2020); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal:VOLUME:9, ISSUE:10(2), OCTOBER :2020 

 

www.ijmer.in  
 
 

B-CONVEXITY - NON LINEAR DUAL PROGRAMMING 
 

G.V.Sarada Devi 
Principal 

A.J. Kalasala, Machilipatnam 
 
Abstract: We introduce various duality theormes for non-linear programming problems 
under B-convexity 
 
Keywords: Non-Linear Programming Problem, Formulation, Duality Theorems, 
Convex Duality 
   
Introduction: Recently Bector and Singh [2] have introduced B - vex function which 
areweaker than convex functions and more recently Bector, Suneja and Lalitha [79] 
have introduced Pseudo b - vex and quasi b - vex functions which are weaker than 
pseudo convex and quasi convex functions respectively. P. Kanniappan& P. Pandian 
[62]introduced b-vexity is non-linear programming duality. R.B. Patel introduced 
duality for non-linear fractional programming involving generalized semilocally B-vex 
functions. VasilePreda and Anton Bata to rescu [82] introduced duality for minimax 
generalized B-vex programming involving n-set functions. But they have notconsidered 
the recent developed concepts like B-convex duality. Hence in this chapteran attempt is 
made to fill the gap in the aim of research. This chapter consists various duality 
theorems for non-linear programming problem under B-convexityassumptions.  

ThefunctionfissaidtobeB-convexatu x.w.r.t.b( ,u)and(x-u)if x X. 

                            b(x,u)[f(x)-f(u)](x-u)t f(u) 

The function f is said to be quasi b-convex at u  x with respect to b (x, u) and (x - u) if 

 x X. 

f (x)  f (u)  b (x, u) + (x, u)  f (u)  0 

The function f is said to be strictly quasi b - convex at u X with respect to b (x, u) and 

(x - u) if  x X, and x = u. 

f (x)  f (u)  b (x, u) (x - u) t  f (u) < 0 

: The function f is said to be semi strictly quasi b-convex at u X With respect to  

b (x, u) and (x - u) if  x X. 

Page 1 of 181
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f (x) < f (u)  b (x, u) (x - u) t  f (u) < 0  

The connection b/u b-convex and quasi b-convex function is that every b-convex 
function is quasi b-convex but the converse is not true. We can easily see that every b-
convex function with respect to b (x, u), with b (x, u) > 0 is semi strictly quasi b-convex 
with respect to the same b (x, u). However the converse is not true. 

Example: Let x = {-1, 1} define f : x  R by 

f (x) = x + x3 and b : x xx  R+ by 

(x - u) = 0 

b (x, u) = -1 x u  0 

=-xu,xu<0 

Then f is semi strictly quasi b-convex with respect to b (x, u) but not b-convex with  

respect to b (x, u)  

Because for   

 

b (x, u) [f (x) - f (u)] < (x - u) t  f (u) 

Every semi strictly quasi b-convex with respect to b (x, u) is quasi b convex with respect to  

same b (x, u) but the converse is not true. 

Primal Formulation  

Let us assume that the function f, g & h are differentiable on X. 
Consider the nonlinear programming problem 

(P) minimize f (x) 

x X 

Subject to g (x)  0 

Page 2 of 181
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Feasibility 

The following feasible terminology is used in duality theorems. 

 

 
(i)A point x0  X is said to be (P) - feasible optional if x0 is a feasible (optimal) 

solution of the primal problem (P). 

        (ii)The value of the objective function for the problem (P) at a point xºis called as 
(P) – objectivevalue atxº 
 
Duality Theorems  

Weak duality theorem: Let x be (P) - feaisble and (u, y) be D - feasible. If f is semi 
strictly quasi b-convex at u with respect to (x, u) and yt g is strictly quasi b-convex at u 

with respect to b (x, u)  feasible (x, u, y) then f(x)  f (u). 

Proof: If x = u, the result is trivial 

suppose x ≠ u 

Since x is (P) - feasible and (u, y) is D - feasible, we have 

Ytg (x) – ytg(u)  0 

By strictly quasi b-convexity of yt g at u 

We have 

b (x, u) (x - u)t yt g (u) < ) 0 

b (x, u) (x - u)t  f (u) > 0 

By semi strict quasi b - convexity of f at u, we have 

f (x)  f (u) 

Hence the theorem 

Strong Duality Theorem 

Let xº be (P) - optimal and let g satisfy a constraint qualification at xº. Then  
such that (xº, yº) is D - feasible and the p - objective value at xº is equal tothe D - 
objective value at (xº, yº). If forever feasible (x, u, y), the function f is semi strictly quasi 
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b - convex at u w.r.t. bº(x, u) and ytg is strictly quasi b-convex at u withrespect to b (x, 
u) then (xº, yº) is is (D) - optimal. 

Proof 

Since xº is (P) optimal and g satisfies a constraint qualification at xº by Kuhn  Tucker 

condition,  yº Rm such that 

 

 (xº, yº) is D - feasible and P - objective value at xo is equal to D - objective value at 
(xº, yº). 

Suppose (xº, yº) is not D - optimal then  a D - feasible (u, y) such thatf (u, y) > f (x, u) 

 feasibility 

Then  a (D) - feasible and (u, y) is D - feasible by weak duality 

f (xº)  f (u) 

Which is a contradiction to feasibility 

Then (xº, yº) is D - optimal 

Hence the theorem 
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CUSTOMER PERCEPTION TOWARDS INVESTMENT IN POST OFFICE 
SCHEMES 

 
Ms. Usha1 and Mrs. Mavy Miranda2 

1 Assistant Professor, Department of Studies in Commerce Davangere University P.G Centre , 
 Jnanagangotri, Chitradurga 

2 Assistant Professor,P.G Department of Commerce 
 Government First Grade College and Centre for P.G Studies, Thenkanidiyur,  

Udupi, Karnataka, India 
 

ABSTRACT  
Indian Post Office acts as a traditional saving approach for numerous sections of 
society, especially to rural households.  It plays a vital role in mobilizing the savings of 
the people and also gives a regular return on savings made. It offers different types of 
savings schemes, especially for small savings. The paper titled “Customers perception 
towards investment in post office schemes” focuses on the problems faced and the 
preference of people investing in post office savings schemes in UdupiTaluk of Udupi 
District (Karnataka State). This study will benefit the post office to improve the level of 
customer satisfaction and know the potential issues or services that should be introduced 
to facilitate the customer in a better way. It also highlights the Strength, Weakness, 
Opportunity, and Threat analysis of the post office. The data collected for the study is 
from primary as well as secondary sources. Data is collected from 53 respondents. 
 
Keywords: Customers' Perception, Investment, Satisfaction, Saving Schemes, Post 
office. 
 
Introduction: 
The department of posts in India, with its network of 1,56,600 post offices, is the largest 
postal network in the world of which 1,41,001 (90.04 percent), 15,599(9.96 percent), are 
in the rural areas, and urban post offices respectively. Indian postal services are mainly 
concerned with the collection, sorting, and distribution of letters, parcels, packets, etc. 
Besides, several other services are also provided to the general public as well as 
business enterprises. It provides some of the facilities like mail service, remittance 
service, banking service, insurance service, and other services. (Annual Report 2019-20, 
2020). The post offices are providing the opportunity to open a wide variety of savings 
such as Savings Accounts, Recurring Deposit (RD), Time Deposit (TD), Monthly 
Income Scheme (MIS), Public Provident Fund (PPF), National Savings Certificates 
(NSC), Kisan Vikas Patra (KVP), Senior Citizen Savings Scheme (SCSS), and Sukanya 
Samrudhi Yojana. Through its vast network in rural areas, the department is also 
facilitating opening and premium collection For Rural Postal Life Insurance Scheme.As 
the growth of the postal system has advanced electronically it will create and attract a 
number of investors to the postal saving systems in the coming years.  
India post has upgraded its services and is competent to face the challenges thrown by 
other financial organisations. India Post is catering to the financial needs and serving its 
customers to a large extent. Yet, research on the perception of investors, satisfaction 
level of customers in the post office saving schemes, and the problems faced by its 
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customers is inadequate. A good study on these aspects will help in understanding the 
perception of investors, their satisfaction level as well as in identifying the problems of 
the investors. Hence, an attempt has been made by the researchers to understand the 
perception of investors, to study their satisfaction level as well as to identify the 
problems of the investors in post office schemes in Udupitaluk of Udupi district of 
Karnataka in particular. 
 
Objectives of the Study 
1. To understand the perception of investors in the post office saving schemes.  
2. To study the satisfaction level of customers in post office schemes. 
3. To analyse the problems faced by the customers of post office saving schemes.  
Hypothesis of the study 
The hypothesis has been developed to identify the relationship between gender, age, and 
awareness about post office schemes.  
H1: Awareness about post office schemes is not independent of the gender of the 
respondents.  
H2: Awareness about post office schemes is not independent of the age of the 
respondents.  
 
Methodology 
Both quantitative and qualitative methods were used for data collection. However, the 
questionnaire containing both close-ended and open-ended questions was dispensed to 
the customers of the post office in the Udupitaluk and 53 completed questionnaires were 
used for the analysis. To collect primary data from the customers of the post office, a 
structured questionnaire is designed and administered on sample respondents of the post 
office customers. The study is based mainly on primary data generated from the 
responses from post office customers from the questions relating to customer 
satisfaction, awareness, and perceptions towards its service performance. For measuring 
service quality, Likert type five-point scale with the rating-strongly disagree, disagree, 
neutral, agree, and strongly agree was used. The data collected was analysed through 
percentage, frequencies, and chi-square tests are applied for the analysis of the data. For 
the quantitative approach, Jamovi (version 1.2) is used.   
 
Limitations of the Study 
The study is restricted to Udupi Taluk of Udupi district only. The perception of 
customers towards investment in post office savings schemes may vary over a period of 
time.  
Review of Literature 
M. Rajeswari Mannu, 2017 the purpose of the study is to understand the recurring 
deposit scheme of the post office and the allied services along with the customer 
satisfaction level towards recurring deposits. The researcher suggested that the post 
office can develop a mobile app for easy payment transactions for all the recurring 
deposit account holders so that the post offices to get more youth customers.   
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Vadivel & Kavitha, 2018 the study shows the actual present scenario of the India Post 
offices and how it is perceived by its customers. With the growing competition in its 
traditional services due to the emergence of fast courier services and electronic 
communication, the only option for India post office is to diversify its functions by 
introducing financial services. The Indian post office has to concentrate on providing 
fast services by implementing advanced technology, increasing customer-friendly 
schemes, improving customer awareness, and educating their staff as per the recent 
development to attain better customer satisfaction and boost their performance.  
 
Milijanka Ratkovic et al., 2017 the research aims to measure the perception of postal 
and banking services, in order to assess the quality of services and the impact of 
expectations on the level of perceived quality. When displaying the results Servqual 
model was used, it shows that about the quality of postal services respondents expect 
much higher tangibles and reliability, and in the case of banking services, respondents 
expect higher service reliability. The paper discovers the possibilities to improve 
services in the postal and banking sector in Serbia.  
 
Khanooja & Prathabhan, 2019 the study provides an overview of recent developments 
in the postal market and research on technology trends which will impact postal 
consumers. It assesses how the technologies will change the postal market and the 
strategic location of the postal sector. The paper concludes that the private courier 
service provider uses more technology as compared to Indian Postal Services.   
 
Analysis and Findings:  
Reliability analysis:  
To examine the reliability of data we carried out Cronbach’s Alpha Reliability test. 
Table No: 1.1 shows that the test scored as 0.960, with a positive relationship among all 
items considered for this study. This analysis suggests that the data is highly reliable.  
 
Table No: 1.1 Scale Reliability Statistics  
 
 No of Items  Cronbach's α  
Awareness about Post office   8  0.898  
Level of satisfaction related questions  15  0.967  
Problems related questions  5  0.928  
SWOT analysis (Strength)  9  0.912  
SWOT analysis (Weakness)  5  0.867  
SWOT analysis (Opportunities)  6  0.856  
SWOT analysis (Threats)  5  0.792  
Total  53  0.960  

 Source: Computed Data  
 
Table No: 1.2 depicts that the sample respondents comprise 66.04 percent female and 
33.96 percent, males. Out of the respondents surveyed 66.04 percent are of 20-30 years 
of age and 67.92 percent of the respondents are single. The majority of the respondents 
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are graduates (24.53 percent) and postgraduates (73.58 percent). This implies that the 
respondents have a high literacy level. The majority of respondents having an annual 
income of up to Rs. 50000 (52.83 percent) and more than one lakh (33.96 percent). 
Regarding employment status, the majority of the respondents are students (35.85 
percent), employees in the private sector (24.53 percent), and Govt. employees (22.64 
percent).   
Table No: 1.2 Demographic Profile of the Customer  

 Demographic  Frequency  Percentage  

Age  Below 20 years  2  3.77%  

20-30 years  35  66.04%  

30-40 years  6  11.32%  

40-50 years  6  11.32%  

Above 50 years  4  7.55%  

Total  53  100.00 %  

Gender  Male  18  33.96%  

Female  35  66.04%  

Total  53  100.00%  

Marital Status  Married  17  32.08%  

Single  36  67.92%  

Total  53  100.00%  

Education 
Qualification  

SSLC  1  1.89%  

PUC  0  0.00%  

Graduation  13  24.53%  

Post-Graduation  39  73.58%  

Total  53  100.00%  

Annual Income  Up to Rs. 50000  28  52.83%  

50000- 1 Lakh  7  13.21%  

More than 1 Lakh   18  33.96%  

Total  53  100.00%  

Occupation  Student  19  35.85%  
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Govt. employee  12  22.64%  

Private employee  13  24.53%  

Self Employed  1  1.89%  

Others  8  15.09%  

Total  53  100.00%  

          Source: Primary data 
Table No: 1.3 Evaluation of Postal Service quality 

Sl. No  Service Quality of the Post office  % of Respondents  

1  Excellent  26.42%  

2  Good  69.81%  

3  Poor  3.77%  

Source:Primary data 
Respondent’s evaluation regarding the post office service quality has been presented 
through Table No: 1.3. The table shows that a significant proportion of respondents i.e., 
69.81 percent mentioned that quality of service provided by the post office is good and 
26.42 percent mentioned excellently. Results also indicate that 3.77 percent mentioned 
that service quality is poor.  

 
 
Figure No: 1.1 indicates that the 50.94 percent (27) respondents agreed about the 
problem of delay in processing, 45.28 percent (24) of respondents agreed that the post 
office services having huge formalities in the documentation. 35.85 percent (19) were 
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neutral and 33.96 percent (18) agreed about the lack of agent support in the post office. 
41.51 percent (22) agreed and 22.64 percent (12) are neutral about inadequate 
information of post office schemes and services.  

 
 
Figure No: 1.2 shows that maximum respondents i.e. 49 percent prefer to invest in post 
office schemes because of safety, followed by 21 percent for tax benefit purpose, 14 
percent for liquidity, 9 percent opined that post office is more than banks, 5 percent 
prefer post office for the reason of the automatic transfer of money, and 2 percent for 
the proximity in the post office services.   

 
 
Figure No: 1.3 depicts that the majority of the respondents i.e. 49.06 percent agree, and 
39.62 percent strongly agree about the satisfaction level of post office investment 
returns. 64.15 percent of respondents agree and 22.64 percent strongly agree about post 
office procedure. In the case of the Loan facility, 45.28 percent were neutral, 37.74 
percent agree. Regarding the satisfaction level of safety, 45.28 percent agree. The 
majority of the respondents i.e. 62.266 percent agree, and 16.98 percent strongly agree  
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about the terms and conditions of the scheme adopted by the post office. In the case of a 
variety of schemes offered by the post office, 52.83 percent agree and 33.96 percent 
strongly agree about the statement.   
The figure (1.3) also shows that the majority of the respondents, i.e. 49.06 percent 
agreed and 35.85 percent strongly agree about the statement prompt payment of interest, 
and 52.83 percent agree, 37.74 percent strongly agree about the statement prompt 
payment of maturity by the post office. Around 50.94 percent of respondents agree 
about the statement switch over the facility and the majority of the respondents i.e., 
58.49 percent agree about employees' responses are good at the post office.  50.94 
percent of respondents agree with the statement easy accessibility and 50.94 percent of 
respondents agree that there is a provision of free transfer of account. 54.72 percent, 
64.15 percent and 56.60 percent of respondents agree about the statements withdraw 
facility, interest payable, and premature closure facilities respectively which are 
available in the post office. 
Hypothesis Analysis-Chi-Square Test 
H1: Awareness about post office schemes is not independent of the gender of the 
respondents.  
Table No: 1.4 Chi-square test for awareness about post office schemes and gender 

 
Schemes  

  Gender  
Value  Df Asymptotic Sig(2-

sided)  
Post Office Savings Deposit 
(POSD)  

1.54 3  0.673 

Post Office Time Deposit (POTD)  3.55 3  0.315  
Post Office Recurring Deposit 
(PORD)  

5.73 3  0.126  

Post Office Monthly Income 
(POMI)  

3.81 3  0.283 

KisanVikasPatra (KVP)  0.991 4  0.911 
National Savings Certificate (NSC)  0.891 4  0.926 
Deposit Scheme for Senior Citizen 
(DSSC)  

1.99 4  0.737 

Public Provident Fund (PPF)  2.14 3  0.544 
Source:Primary data, computed data, 0.05 significance level, N=53 

Interpretation:  
Table No: 1.4 shows the Chi-square test for awareness about post office schemes and 
gender of the respondents. If the significant level value is greater than 0.05, the null 
hypothesis is accepted, the alternative hypothesis is rejected. Hence the significant value 
in all schemes is greater than 0.05, hence the null hypothesis is accepted. It is found out 
that the awareness about the post office schemes independent of the gender of the 
respondents.  
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H2: Awareness about post office schemes is not independent of the age of the 
respondents.  
Table No: 1.5 Chi-square test for awareness about post office schemes and age 

 
Schemes  

  Age  
Value  Df Asymptotic Sig(2-

sided)  
Post Office Savings Deposit (POSD)  6.79 12  0.871 

Post Office Time Deposit (POTD)  15.3 12  0.225  

Post Office Recurring Deposit 
(PORD)  

10.6 12  0.564  

Post Office Monthly Income 
(POMI)  

17.8 12  0.123  

KisanVikasPatra (KVP)  9.87 16 0.873 

National Savings Certificate (NSC)  19.9 16 0.224 

Deposit Scheme for Senior Citizen 
(DSSC)  

15.4 16 0.493 

Public Provident Fund (PPF)  12.6 12  0.402 
Source:Primary data, computed data, 0.05 significance level, N=53  
 

Interpretation:  
Table No: 1.5 depicts the Chi-square test for awareness about post office schemes and 
the age of the respondents. The significant value in all schemes is greater than 0.05, 
hence the null hypothesis is accepted. It is found out that the awareness about the post 
office schemes is independent of the age of the respondents.  
Figure No: 1.4 Parties motivating respondents  

 
Figure No: 1.4 shows that the post office employees are the main motivators to attract 
the customer to invest in the post office. It occupies 22.64 percent and is followed by an 
advertisement for 20.75 percent. Motivation by Friends, Relatives, Agents, and others of 
customers are the least. So, Post office employees and advertisement are the major 
parties involved in motivating customers in the Post office of UdupiTaluk.   
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Figure No: 1.5 Strength, Weakness, Opportunity and Threats of Post office 
services 

 
Table No: 1.6 
Factors of Strength, Weakness, Opportunity, and Threats of Post office services 

Strength  Weakness  Opportunity  Threats  
S(1) More schemes  W(1)No 

Advertisements  
O(1)Offering 
schemes to rural and 
urban areas  

T(1)Mutual 
fund schemes  

S(2)More branches to 
other schemes  

W(2)No 
Awareness  

O(2)Post office 
savings schemes 
develop Indian 
economy  

T(2)Insurance 
schemes  

S(3)More employees 
to help in facilitating 
schemes  

W(3)Unchanged 
working culture 
with staff  

O(3)Fostering other 
competitors  

T(3)Banking 
schemes  

S(4)Quick Services  W(4)Job stress 
among employees  

O(4)More number of 
customers  

T(4)Customer 
dissatisfaction  

S(5)Good facilities to 
customers  

 
W(5) 
Low rate of 
interest on 
deposits  

O(5)Inflationary 
market  

 
T(5)  

Increasing 
share of 
competitors  

S(6)Strong Network  O(6)Technologica
l advancement in 
reaching the 
benefits of schemes  

S(7)Cost-Effective  
S(8)Security / Safety 
with respect to 
deposits  
S(9)Efficient Returns  
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The Figure No:1.5 (Strength) shows that the majority of respondents 64.5 percent ( 34 
respondent’s) percent agreed that the customers' perception about ‘Major scheme’ is a 
strength factor, 50.94 percent ( 27 respondents) agreed with the both statements ‘more 
branches to the other schemes’ and more employees to help in facilitating’. 45.28 
percent (24 respondents) agreed that ‘Quick service’ is the strength of the post office 
and 50.94 percent (27 respondents) agreed post office provides ‘Good facilities to 
customer’. 47.12 percent (25 respondents) agreed with both statements post office 
having a ‘Strong network’ and provide ‘Cost-effective’ service. The majority of the 
respondents i.e., 45.28 percent (24 respondents) and 54.72 percent (29 respondents) 
agreed that post office having ‘security or safety with respect to deposits’ and ‘efficient 
return’ to the investment.   
 
Figure No:1.5 (Weakness) indicates that the majority of respondents 39.65 percent (21 
respondents) agreed that ‘No advertisement’ is a weakness factor of the post office and 
41.51 percent (22 respondents) agreed about the statement ‘No awareness’. 37.74 
percent (20 respondents) agreed both the statement Unchanged working culture with 
staff Job stress among employees. Meanwhile, 45.28 percent (24 respondents) agreed 
with the statement ‘Low rate of interest on deposit’ and 20.75 percent (11 respondents) 
were neutral.   
 
Figure No:1.5 (Opportunity Factor) the majority of the respondents 52.83 percent (28 
respondents), 60.38 percent (32 respondents), 49.06 percent (26 respondents), 47.17 
percent (25 respondents), 43.40 percent (23 respondents), and 52.83 percent (28 
respondents) agree with the statements ‘Offering schemes to rural and urban areas’, Post 
office saving schemes develop Indian economy’, ‘Fostering other competitors’, ‘More 
number of customers’, ‘Inflationary market’, and ‘Technological advancement in 
reaching the benefits of schemes’ respectively are the opportunity factors in the post 
office.   
Figure No:1.5 (Threat factors) shows that the majority of the respondents 54.72 percent 
(29 respondents), 5.60 percent (30 respondents), 58.49 percent 31 respondents), 50.94 
percent (27 respondents), 54.72 percent (29 respondents) agree that the statements 
‘Mutual fund schemes’, ‘Insurance schemes’, ‘Banking schemes’, Customer 
dissatisfaction’, Increasing the share of competition’ respectively are the threat factors 
in the post office. 
 
Conclusion 
This study was taken up with the main idea of studying the investors' awareness of post 
office savings schemes because of the lack of proper advertisements about the various 
schemes. Most of the investors are influenced to invest in post office deposits schemes 
for tax benefits purpose only. Nowadays people are interested to invest their money 
only in banks compared to post office deposits schemes which have to lead to a 
reduction of deposits in post offices. The major problems faced by respondents while 
depositing money in post office deposits schemes were low return. It is found out that 
the awareness about the Post office schemes is independent of the gender of the 
respondents. It is also found out that the awareness about the Post office schemes is 
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independent of the age of the respondents. One of the reasons for shifting investors 
towards banking and other financial institution is the variety of information, technology-
enabled value-added services like mobile banking, internet banking, full automation, 
real-time information of their investment, Flexi account, etc. By providing better 
services India Post office can definitely face the challenges posed by other financial 
institutions. 
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Abstract 
In this article, we have tried to test the weak form market efficiency of selected five 
sectoral indices of BSE Ltd (Bombay Stock Exchange). The five sectoral indices 
selected for this study are BSE Auto, BSE Bankex, BSE Capital Goods, BSE Metal and 
BSE Power. Five years daily data has been collected for the study period. The period of 
the study is 1st April 2015 to 31st March 2020. The statistical tools those are used in this 
study are ADF unit root test, Jarque-Bera test for normality, RUN test and BDS test. 
The ADF unit root test has used to test whether the data series is stationary or not, to test 
whether the data series is normally distributed or not we have used Jarque-Bera test, for 
testing the random walk, RUN test and for independent and identical distribution , BDS 
test has applied. The overall result of the study shows that all the selected indices are not 
moving randomly or independently, which means the indices are not efficient in weak 
form.  
 
Keywords: BSE, Weak form Market Efficiency, Stock Market, Random Walk, Indices 
 
Introduction 
 
One of the most debated concepts in the area of financial economics is the ‘Efficient 
Market   Hypothesis’   (EMH). The   efficient   market   hypothesis   (EMH)   has   
dominated economics and finance in the past decades and is central to both theoretical 
and empirical finance. It has implications on the market structure, cost of capital, 
portfolio management etc. 
 
The efficient market theory says, the price of the shares moves randomly and do not 
follow any regular pattern to change the price. A number of investors those are investing 
in stock market are not having adequate knowledge about the stock market price 
behavior. It is necessary for the investors to understand the concept of efficient market 
hypothesis for understanding the share valuation process. Due to the increasing 
popularity of efficient market theory, many researches are taking place in this area. 
However, the thing is that the result will vary for different period of study due to the 
changing rules and regulations in the market and other factors. There are three forms of 
efficient market hypothesis are found, the weak form of efficiency, the semi strong form 
of efficiency and the strong form of efficiency. The weak form of efficiency said the 
price has no memory that means the historical price has no impact on future price. The 
present price reflects all the historical information about the company. The semi strong 
form of market efficiency said that the share price reflects all the publicly available 

Page 16 of 181



  
INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY EDUCATIONAL RESEARCH 

ISSN:2277-7881; IMPACT FACTOR :6.514(2020); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal:VOLUME:9, ISSUE:10(2), OCTOBER :2020 

 

www.ijmer.in  
 

information related to the company like financial statements, economic factors and other 
announcements. The strong form of market efficiency said that all the information 
related to the company including the private or insider information reflects on the 
current share price. No one can use the insider information to gain abnormal profit in 
the market. In this study, we will focus on the weak form of efficiency that means the 
study is based on the historical price of the indices. The main objecting of this study is 
to find out whether the selected indices are following a random walk and moving 
independently or not. In an efficient market the share prices moves randomly and 
independently.  
 
Literature Review 
 
In the year 2018 Adebanjo Joseph Falaye, Awonusi Frank and Eseyin Oluwasegun was 
conducted a study to find the existence of weak form of market efficiency in Nigerian 
Stock Exchange. The statistical methods used in the study are Partial autocorrelation 
(PACF) test to test for independence of stock prices, the runs test and the distribution 
patterns to test for randomness of stock prices and the one-sample Kolmogorov Smirnov 
test to test for observable trend in the pattern of stock price movements. In the result 
they found that the share price movements are not random during the study period.  
 
In their paper testing random walk hypothesis for Indian stock market indices, Bhanu 
pant and Dr T.R. Bishnoi have analyzed the behavior of daily and weekly returns of five 
Indian stock market indices for random walk for the period April-1996 to June-2001.  
They tested the indices for normality, autocorrelation using Q-statistic & Dickey-Fuller 
test and analyzed variance ratio test. The results support that Indian stock market indices 
do not follow random walk. 
 
A study was was conducted by Awad and Dara-ghma on Palestinian stock exchange in 
the year 2009 by using ADF test , Phillips – Perron test , unit root test , seriel correlation 
and run test . In the result they found that there was an absence of weak form of 
efficiency in the Palestinian stock exchange. In the study of El-Erian and Kumar in the 
year 1995 by using the run test and serial correlations test on the stock markets of 
Turkey and Jordan found the absence of weak form efficiency 
 
Basu and Gupta in the year 2007 was conducted a study on the weak form of efficiency 
of Bombay stock exchange and national stock exchange by taking the daily for a period 
of fifteen year ( from 1991 to 2006). By using three unit root tests (ADF, PP and KPSS) 
in their study, they found both the stock exchanges are not following the weak form of 
efficiency.   
 
Hesham I. Almujamed , Suzanne G. M. Fifield , David M. Power on their research 
article, an Investigation of the Weak Form of the Efficient Markets Hypothesis for the 
Kuwait Stock Exchange tried to find out the weak form of the efficient market 
hypothesis (EMH) for the Kuwait Stock Exchange (KSE). They used ten filter rules on 
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weekly data for 42 firms over the period 1998–2011. The results suggest that the KSE 
was not weak form efficient due to the presence of patterns and trends in security price.  
 
In their paper titled “Stock Market Reaction and Liquidity Changes around Bonus 
Issue Announcement : Evidence from India” by (2007), Madhuri Malhotra, M. 
Thenmozhi, G Arun Kumar (2007),examines share price reaction to the announcement 
of bonus issue for a sample of Indian companies. Standard event study methodology 
has used for the purpose of study. The result of the study was there is a negative 
reaction after the bonus issue announcement conveying that the market under reacts 
after the announcement. 
 
Using daily price quotation of 93 actively traded shares for the period January 1988 to 
April 1990 , S.K. Chaudhuri makes an attempt to examine the serial independence of 
the share price changes . He had applied the serial correlation and run test to daily log 
price changes .the result of their study did not support the hypothesis of weak form of 
market efficiency .  
 
Methodology 
 
In this study, the five years daily data has taken from 1st April 2015 to 31st March 2020 
of five sectoral indices of BSE Ltd namely BSE Auto, BSE Bankex, BSE Capital 
Goods, BSE Metal and BSE Power. The daily data of the sectoral indices are collected 
using the secondary sources of data collection method. We have collected the five years 
daily data of the selected sectoral indices using the official website of BSE Ltd 
(www.bseindia.com). We have conducted various statistical tests in this study like ADF 
unit root test for stationarity, Jarque-Bera test of normality, RUN test and BDS test by 
using the SPSS20 and Eviews8 software. For the evaluation of the study, the following 
test will be applied. 
 
Data Analysis 
 
Unit Root test 
 
We have used the Unit root test  to measure whether the time series is stationary or not 
which is shown in the table 1 . In this study the ADF (Augmented Dicky Fuller) test 
with the null hypothesis that data has a unit root has applied to test the existence of 
the unit root. The existence of the unit root indicates that the data is not stationary. This 
means that the test statistics will yield different results for different period, which is not 
desirable. 
 
 The result shows that the p-value of the first test of the original data at level is greater 
than 0.05 for all the indices, so we accept the null hypothesis that the data has unit root, 
which concludes that the data is not stationary. As we know that, the non-stationary data 
will not provide a reliable result, therefore, the data was converted to its first difference 
and ADF test was done again. In the result of ADF test first difference data we found 
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the data series is stationary by rejecting the null hypothesis, as the p-value is 0.00 for 
both the indices that is less than 0.05.  

Table – 1 
ADF TEST 

 

 Level 1st difference 

Index t- statistics Prob. t- statistics Prob. 

BSE AUTO 0.306113 0.9786 -33.53366 0.0000 

BSE BANKEX -1.201799 0.6757 -34.10253 0.0000 

BSE CAPITAL 
GOODS -1.087934 0.7225 -32.48652 0.0000 

BSE METAL -0.500191 0.8886 -35.41122 0.0000 

BSE POWER -0.823802 0.8116 -34.04411 0.0000 

             Source: calculation using EViews 8  
 
Descriptive statistics 
The result shows in the table 2 that all the series have high degree of standard deviation. 
The skewness of all the series is non-zero, which indicates that the series is not normally 
distributed. The Jarque-Bera test also gives the similar type of result with p value of 
0.000 for all the data series, which rejects the null hypothesis that the data series for the 
selected sectoral indices are normally distributed. Therefore, we accept the alternate 
hypothesis, which shows the result of the data series for five sectoral indices are not 
normally distributed and that does not fulfill the pre condition of random walk. 
 

Table -2 

 AUTO BANKEX CAPITALGO
OD METAL POWER 

Mean -7.060130 0.558356 -5.231393 -3.100802 -0.615296 
Median 9.810000 10.06000 -9.160000 -0.740000 1.350000 
Maximum 1531.940 2475.010 1327.640 649.3600 82.36000 
Minimum -1624.960 -3910.250 -1754.580 -731.9400 -157.5900 
Std. Dev. 251.7884 362.9138 217.5311 175.2773 22.76922 
Skewness -0.390038 -1.401369 -0.262916 -0.249470 -0.907090 
Kurtosis 7.039907 21.93347 10.97901 4.334465 7.103306 
Jarque-Bera 871.1571 18850.81 3290.304 104.4469 1035.772 
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Source: calculation using EViews 8  
 
RUN Test  
 
The Wald–Wolfowitz runs test is a non parametric test which is commonly known as 
Run test used to check whether the return series moves randomly or not. The run 
test only considers the movements regarding signs like positive sign and negative 
sign in a time series ignoring the value in the absolute form. In Run test, the 
number of observed runs is compared with the number of expected runs. The 
hypothesis for RUN test is that the data series follow a random walk. We have 
conducted the run test to test the weak form of efficiency of the selected sectoral 
indices. As the sample size of this data set is very large so we take the help of SPSS 
software for calculation purpose. The results of the test in table 3 reflect that the test 
statistics Z for all the sectoral indices is negative.  The negative Z value indicates that in 
the data series the actual number of runs is smaller significantly than the expected 
number of runs. The study results reveals that the p-values of all the sectoral indices are 
less than 0.05, which leads to reject the null hypothesis that the data series follows 
random walk and accept the alternate hypothesis. Though the result of the run test 
accepts the alternative hypothesis we can say that the data series is not following a 
random walk which means they are not efficient in weak form.  
 
Table 3 

Runs Test 
 VAR00001 VAR00002 VAR00003 VAR00004 VAR00005 
Test Valuea 19756.32 27379.28 17280.05 10600.20 2002.41 
Cases < Test 
Value 618 618 618 618 618 

Cases >= Test 
Value 618 618 618 618 618 

Total Cases 1236 1236 1236 1236 1236 
Number of 
Runs 29 27 44 27 56 

Z -33.578 -33.691 -32.724 -33.691 -32.041 
Asymp. Sig. 
(2-tailed) .000 .000 .000 .000 .000 

Source: calculation using SPSS20  
 
BDS Test 
 

Probability 0.000000 0.000000 0.000000 0.000000 0.000000 
      
Sum -8719.260 689.5700 -6460.770 -3829.490 -759.8900 
Sum Sq. Dev. 78232365 1.63E+08 58392607 37911119 639751.6 
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The BDS test is a time based dependence test in a series. It is used to test against a 
variety of possible deviations from independence including linear dependence, non-
linear dependence, or chaos. The test can be applied to a series of estimated residuals to 
check whether the residuals are independent and identically distributed (iid) or not. In 
this study, this test has used to check whether the sectoral indices are independent and 
identically distributed or not. The null hypothesis for the test is that the data series is 
independent and identically distributed. The result of the table 4 for BDS test shows that 
the p value for all the dimensions of all the sectoral indices is less than the critical value 
which is 0.05. Therefore, we reject the null hypothesis and accept the alternate 
hypothesis that the data series is not independent and identically distributed. which leads 
to conclusion that the indices are not efficient. 
 

Table 4 
 

BSE Auto  
Dimension BDS Statistic Std. Error z-Statistic Prob. 
 2  0.011478  0.002373  4.837685  0.0000 
 3  0.020400  0.003765  5.418939  0.0000 
 4  0.026547  0.004476  5.931223  0.0000 
 5  0.030722  0.004657  6.596382  0.0000 
 6  0.030062  0.004484  6.703937  0.0000 
Null Hypothesis: BSE Bankex is independently and identically distributed 
Dimension BDS Statistic Std. Error z-Statistic Prob. 
 2  0.013895  0.002438  5.698656  0.0000 
 3  0.028374  0.003863  7.345177  0.0000 
 4  0.038134  0.004586  8.315621  0.0000 
 5  0.041347  0.004765  8.677441  0.0000 
 6  0.041405  0.004581  9.038485  0.0000 
Null Hypothesis: BSE Capital Goods is independently and identically distributed 
Dimension BDS Statistic Std. Error z-Statistic Prob. 
 2  0.012989  0.002398  5.415894  0.0000 
 3  0.023858  0.003799  6.279747  0.0000 
 4  0.028782  0.004510  6.382172  0.0000 
 5  0.029588  0.004685  6.314908  0.0000 
 6  0.027778  0.004504  6.167223  0.0000 
Null Hypothesis: BSE Metal is independently and identically distributed 
Dimension BDS Statistic Std. Error z-Statistic Prob. 
 2  0.005877  0.002216  2.652373  0.0080 
 3  0.011437  0.003519  3.249598  0.0012 
 4  0.016297  0.004188  3.891105  0.0001 
 5  0.020894  0.004362  4.789820  0.0000 
 6  0.022326  0.004204  5.311095  0.0000 
Null Hypothesis: BSE Power is independently and identically distributed 
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Dimension BDS Statistic Std. Error z-Statistic Prob. 
 2  0.013655  0.002849  2.425549  0.0040 
 3  0.011533  0.003573  3.227976  0.0012 
 4  0.016444  0.004254  3.865751  0.0001 
 5  0.018483  0.004432  4.169928  0.0000 
 6  0.019942  0.004273  4.666669  0.0000 

Source: calculation using EViews 
 
 
Conclusions 
 
From the above discussion we can concluded that the data series for sectoral indices are 
stationary in first difference, are not normally distributed and do not follow the random 
walk and also are not independently and identically distributed. For testing whether the 
data series is stationary or non stationary in unitroot test we had applied the ADF test 
and found that all the five sectoral indices are non stationary at level but are stationary 
in first difference. In the test for normality the Jarque-Bera test result of p- value is less 
than 0.05 so it rejects the null hypothesis and accepts the alternative hypothesis that the 
data series is not normally distributed. The result of Run test the rejects the null 
hypothesis and accepted the alternative hypothesis that the indices are not following a 
random walk. In BDS test the sectoral indices also rejects the null hypothesis by 
accepting the alternate hypothesis. From the overall result of the tests, we can conclude 
that the sectoral indices price movements are not following a random walk and not 
independently distributed, which leads to the conclusion that the market is not efficient 
for the given period of study.  
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ubZ jk’Vªh; f”k{kk uhfr 2020 esa mPp f”k{kk 
 

Jherh izse ifjgkj] 
Lkgk;d vkpk;Z] bZ,,Q,e] 

jktdh; ckaxM+ LukrdksÙkj egkfo|ky; MhMokuk ¼ukxkSj½] jktLFkku 
lkjka”k 
 f”k{kk ds tks ekinaM] Lo:i vkSj uhfr;k¡ Hkkjr ds euhf’k;ksa us fu/kkZfjr dh Fkh os vkt ds ik¡p gtkj o’kZ igys 
Hkh izklafxd Fkh vkSj vkt Hkh izklafxd gSA f”k{kk dk mn~ns”; dsoy vkSj dsoy KkuktZu vkSj pfj= fuekZ.k gks 
ldrk gSA bl dkj.k orZeku f”k{kk iz.kkyh esa vkewypwy ifjorZu dh vko”;drk gSA ubZ jk’Vªh; f”k{kk uhfr 
2020  dk mn~ns”; Hkkjr dks oSf”od Kku egk”kfDr cukuk gSA 21oha lnh esa ,d u;k lekt mHkj jgk gSA 
tgka¡ iw¡th vkSj Je dh vis{kk Kku izkFkfed mRikn lalk/ku gSA Kku esa lekt esa ifjorZu ykus dh iwjh {kerk 
gSA dkWystksa esa dkS”ky fodkl ,oa rduhdh f”k{kk ij fo”ks’k /;ku nsus dh vko”;drk gSA ;g 21oha lnh dh 
igyh f”k{kk uhfr gS tks lcds fy, vklku ig¡qp] lekurk] xq.koŸkk] oguh;rk vkSj tokcnsgh ds vk/kkjHkwr 
LrEHkksa ij fufeZr gSA ;g lrr~ fodkl ds fy, ,tsaMs 2030 ds vuqdwy gSA gesa f”k{kk dk izca/ku djus ds fy, 
u, rjhds [kkstus gksaxsA ikB~;Øe esa yphysiu ds lkFk gh Lukrd dh lexz f”k{kk vof/k 3&4 o’kZ dh gks 
ldrh gSA bl gsrq dbZ fodYiksa dks /;ku esa j[kk x;k gSA cgqfo’k;d f”k{kk vkSj vuqla/kku dks oSf”od ekudksa 
ds vuq:i cuk;k tk,xkA mPp f”k{kk esa fpfdRlk vkSj dkuwuh f”k{kk dks NksM+dj “ks’k esa ,dy la;qDr fudk; 
ds :i esa Hkkjrh; mPprj f”k{kk vk;ksx dks LFkkfir fd;k tk,xkA ljdkjh vkSj futh mPp f”k{kk laLFkkuksa ds 
fofu;eu] ekU;rk vkSj “kS{kf.kd ekudksa ds fy, leku ekun.M gksaxsA bl uhfr dk y{; f”k{kk esa ljdkjh 
fuos”k dqy thMhih dk 6 izfr”kr djus dk gS] tks orZeku esa 4-6 izfr”kr gh gSA ;fn bl f”k{kk uhfr dks vius 
ewy Lo:i esa ykxw fd;k tkrk gS rks ;g fuf”pr gh Hkkjr dks fo”o ds vxz.kh ns”kksa ds led{k ykus esa 
lgk;d gksxhA 
eq[;&”kCn%& ubZ jk’Vªh; f”k{kk uhfr 2020] dkS”ky ,oa rduhdh f”k{kk] cgqfo’k;d f”k{kk] Hkkjrh; mPprj f”k{kk 
vk;ksx  
 
mPp f”k{kk og gS tks gesa dsoy Kku gh ugha nsrh cfYd gekjs thou esa vfLrRo ds lkFk lejlrk ykrh gS& 
johanzukFk VSxksj  
 
izLrkouk%& 
 Hkkjrh; laLdf̀r esa vukfn dky ls gh Kku vftZr djus ij fo”ks’k tksj fn;k x;k gSA f”k{kk ,d ,slk ekuoh; 
xq.k gS tks fdlh Hkh O;fDr ds lkFk ftnaxh Hkj jgrk gSA lqf”kf{kr ekuo gh ,d fodflr vkSj lH; lekt dk 
fuekZ.k djrk gSA blhdkj.k f”k{kk O;fDr] lkekftd lewgksa vkSj jk’Vksa dh ewyHkwr vko”;drk jgh gSA  Hkkjrh; 
f”k{kk iz.kkyh us vusd lajpukRed ifjorZu gq, gSA f”k{kk uhfr ls ;g vis{kk dh tkrh gS fd dkS”ky fodkl 
dks Ldwyh f”k{kk esa cM+s iSekus ij “kkfey djus dk izko/kku fd;k tkuk pkfg,A fodflr vkSj fodkl”khy ns”kksa 
esa ;g O;oLFkk rks dkQh le; ls gks jgh gSA ysfdu Hkkjr tSls fodkl”khy ns”k esa bldh xfr dkQh de ,oa 
/khesa gSA dsUnzh; ctV 2021&21 f”k{kk esa xq.koRrk vkSj ekudksa dks etcwr djus ds fy, ljdkj dh izfrc)rk 
dks crkrh gSA bl ctV esa f”k{kk ds fy, 99]311 djksM+ :i;s dk vkoaVu fd;k x;k gS ftlesa ls mPp f”k{kk 
ds fy, 39]466 djksM+ :i;s vkoafVr fd, gSA ns”k esa lexz f”k{kk vfHk;ku vkSj f”k{k.k laLFkkuksa dks etcwr 
djus dk iz;kl fd;k tk jgk gSA 
“kks/k ds mn~ns”;%& 

1- ubZ jk’Vªh; f”k{kk uhfr 2020  dks tkuukA 
2- ubZ jk’Vªh; f”k{kk uhfr 2020  esa mPp f”k{kk ds lq/kkj dks tkuukA 
3- mPp f”k{kk ds u, Lo:i dks tkuukA 

“kks/k fof/k%& 
 ;g ys[k f}rh;d lzksrksa ls fy[kk x;k gSA 
“kks/k&leh{kk%& 
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 ubZ jk’Vªh; f”k{kk uhfr 2020  dk mn~ns”; Hkkjr dks oSf”od Kku egk”kfDr cukuk gSA bl uhfr ds fuekZ.k ds 
fy, twu 2017 MkW- d’̀.kk Lokeh dLrwjh jaxu dh v/;{krk esa lfefr dk xBu fd;k x;k ftlus ebZ 2019 esa 
bl uhfr dk elkSnk izLrqr fd;kA vktknh ds ckn ls ;g f”k{kk {ks= esa rhljk cM+k lq/kkj gksus tk jgk gSA 
 dyke vCnqy ,-ih-ts- 2006 us vius ys[k esa crk;k gS fd 21oha lnh esa ,d u;k lekt mHkj jgk gSA tgka¡ 
iw¡th vkSj Je dh vis{kk Kku izkFkfed mRikn lalk/ku gSA Kku esa lekt esa ifjorZu ykus dh iwjh {kerk gSA 
ekStwnk Kku ds lgh iz;ksx ;k mi;ksx ls jk’Vª dh iw¡th cgqr gh etcwr fLFkfr esa ig¡qp ldrh gSA fo|kfFkZ;ksa 
ds fy, nwjLFk f”k{kk iz.kkyh ,d csgrjhu lk/ku fl) gqbZ gSA blls gekjh mPp f”k{kk iz.kkyh esa Bksl òf) gqbZ 
gS vkSj gj lky gekjs ;gk¡a 30 yk[k ls vf/kd Lukrd rS;kj gksrs gSA ysfdu gekjh jkstxkj l̀tu O;oLFkk 
,slh ugha gS fd lHkh ik= mEehnokjksa ds fy, jkstxkj tqVk;k tk ldsA vk/kqfud vFkZo;oLFkk ds fy, visf{kr 
dkS”ky vkSj Nk=ksa dks nh tkus okyh f”k{kk esa cgqr cM+k vUrj gSA f”k{kk dh f=lw=h; uhfr cukus dh 
vko”;drk gSA lcls igys f”k{k.k iz.kkyh esa m|e”khyrk ds egRo vkSj mPp f”k{kk ds Lrj ls gh Nk=ksa dks 
m|eksa dh LFkkiuk ds izfr mUeq[k fd, tkus ij tksj fn;k tkuk pkfg,A nwljs cSadksa dks ;qok m|fe;ksa dks 
izksRlkgu nsuk pkfg, rkfd os uohu mRiknksa dk mRiknu djds vk; vftZr djus dh {kerk gkfly dj ldsA 
rhljs ekuo lalk/kuksa ds {ks= esa vkfFkZd etcwrh Hkh gksuh pkfg,A xq.koŸkk ;qDr fo’k; oLrq dk izca/ku djus ds 
fy, O;k[;ku] iz;ksx”kkyk vkSj iqLrdky; ij fo”ks’k /;ku nsuk pkfg,A bu rhuksa esa rduhd dk ;Fkksfpr 
iz;ksx ij cy nsuk pkfg,A baVjusV ds ek/;e ls f”k{kk dks loZlqyHk cukus ij tksj nsuk pkfg,A  
 dqekj foey 2014 us vius ys[k esa fy[kk gS fd ftl j¶rkj ls ns”k dh vkcknh c<+ jgh gS] Ldwyksa ,oa dkWystksa 
esa ftl xfr ls nkf[kyk c<+ jgk gS] ml fglkc ls f”k{kk dk ctV vc Hkh de gh gSA ljdkj vusd ?kks’k.kk,¡ 
djrh gS ijUrq Ldwyh f”k{kk ij iwjk /;ku ugha fn;k x;k gSA ljdkjh Ldwyksa ds ra= dks etcwr cukus ,oa 
mlds foLrkj ds fy, fo”ks’k ;kstuk ugh cukbZ gSA Kku vk;ksx us mPp f”k{kk ds foLrkj ds fy, ,d gtkj 
fo”ofo|ky;ksa ,oa rhl gtkj dkWyst [kksyus dh flQkfj”k dh FkhA Hkfo’; esa f”k{kk dk futhdj.k vkSj vf/kd 
gksxkA Hkfo’; esa ihihih ekWMy ls gh vf/kd f”k{k.k laLFkku [kqysaxsA dkWystksa esa dkS”ky fodkl ,oa rduhdh 
f”k{kk ij fo”ks’k /;ku nsus dh vko”;drk gSA 
 “kadj jfo 2016 us ys[k esa fy[kk gS fd f”k{kk dksbZ le; ds lkFk cnyus okyh pht ugha gSA izf”k{k.k vo”; 
le; ds lkFk cnyrk gSA ubZ rduhdksa ds lkFk izf”k{k.k Hkh cnyrk jgrk gS] ijUrq f”k{kk ges”kk fLFkj jgrh 
gSA ;fn lp cksyuk pkfg, rks ;g rF; ges”kk gh ykxw jgsxkA ,sls gh bZekunkjh gj le; visf{kr jgrh gSA 
lekt vkSj ns”kfgr esa dk;Z djuk gj dky[k.M esa vko”;d gksrk gSA blfy, f”k{kk ds tks ekinaM] Lo:i 
vkSj uhfr;k¡ Hkkjr ds euhf’k;ksa us fu/kkZfjr dh Fkh os vkt ds ik¡p gtkj o’kZ igys Hkh izklafxd Fkh vkSj vkt 
Hkh izklafxd gSA vko”;drk gS mUgsa le> dj] i<+dj leqfpr iz;ksx djus dhA f”k{kk dk mn~ns”; dsoy vkSj 
dsoy KkuktZu vkSj pfj= fuekZ.k gks ldrk gSA bl dkj.k orZeku f”k{kk iz.kkyh esa vkewypwy ifjorZu dh 
vko”;drk gSA 
 ik.Ms; /khjt 2020 us vius ys[k esa crk;k gS fd 19 tqykbZ 2020 dks jk’Vªh; f”k{kk uhfr 2020 dks eatwjh nh 
gSA ftlls Ldwyh vkSj mPp f”k{kk nksuksa {ks=ksa esa cM+s iSekus esa lq/kkj gksxkA ;g 21oha lnh dh igyh f”k{kk uhfr 
gS tks lcds fy, vklku ig¡qp] lekurk] xq.koŸkk] oguh;rk vkSj tokcnsgh ds vk/kkjHkwr LrEHkksa ij fufeZr gSA 
;g lrr~ fodkl ds fy, ,tsaMs 2030 ds vuqdwy gSA Ldwy vkSj dkWyst f”k{kk dks vf/kd lexz vkSj yphyk 
cukrs gq, Hkkjr dks ,d Kku vk/kkfjr thoar lekt vkSj Kku dh oSf”od egk”kfDr esa cnyuk vkSj izR;sd 
Nk= esa fufgr vf}fr; {kerkvksa dks lkeus ykuk gSA 
 MkW- d’̀.kk Lokeh dLrwjh jaxu tks fd jk’Vªh; f”k{kk uhfr 2020 dk elkSnk rS;kj djus okyh lfefr ds v/;{k 
,oa iwoZ pS;jeSu bljks us dgk gS fd ubZ f“k{kk uhfr 2020 esa dkWyst dh Lok;Ÿkrk dh ckr dh xbZ gSA bldk 
mn~ns”; f”k{kk laLd̀fr esa cnyko djuk gSA gesa f”k{kk dk izca/ku djus ds fy, u, rjhds [kkstus gksaxsA f”k{kk 
ds lgh fodkl ds fy, FkksM+h Lok;Ÿkrk nsuh Hkh t:jh gSA ijUrq bldk eryc ;g igha gS fd dksbZ fu;e ugha 
gksaxasA dkWyst esa i;kZIr f”k{kd gS ;k ugha] mudk ifj.kke dSlk jgkA bu lc dh tkudkjh lkoZtfud vdsa{k.k 
ds ek/;e ls nh tk,xhA 
 mPp f”k{kk esa 3-5 djksM+ lhVksa dh òf) dh tk,xhA ikB~;Øe esa yphysiu ds lkFk gh Lukrd dh lexz f”k{kk 
vof/k 3&4 o’kZ dh gks ldrh gSA bl gsrq dbZ fodYiksa dks /;ku esa j[kk x;k gSA vFkkZr ;fn izFke o’kZ esa dksbZ 
Nk= ikB~;Øe NksM+ nsrk gS rks mls lfVZfQdsV vkSj ;fn f}rh; o’kZ esa NksM+rk gS rks mls fMIyksek vkSj rr̀h; 
o’kZ esa NksM+rk gS rks mls fMxzh iznku dh tk,xh ;k ,slk gh dksbZ vU; fodYi iznku fd;k tk,xkA bl uhfr 
esa ,e- fQy ds ikB~;Øeksa dks can djus dk fu.kZ; fy;k x;k gSA Lukrd] LukrdksŸkj vkSj ih,p- Mh Lrj ds 
lHkh ikB~;Øe vc vUrZfo’k;h dj fn, tk,axsaA vc ,d LFkku ls nwljs LFkku ij vU; ek/;e ls f”k{kk xzg.k 
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djus ij VªkalQj vkWQ ØsfMV dh lqfo/kk ds fy, ,dsMfed cSad vkWQ ØsfMV dh LFkkiuk dh tk,xh rkfd 
Nk=ksa dk lky [kjkc u gksA cgqfo’k;d f”k{kk vkSj vuqla/kku dks oSf”od ekudksa ds vuq:i cuk;k tk,xkA 
vuqla/kku dh izof̀r dks c<+kok nsus ds fy, vkSj mPp f”k{kk ds “kh’kZ fudk; ds :i esa ,d jk’Vªh; vuqla/kku 
Qkm.Ms”ku dk fodkl fd;k tk,xkA mPp f”k{kk esa fpfdRlk vkSj dkuwuh f”k{kk dks NksM+dj “ks’k esa ,dy 
la;qDr fudk; ds :i esa Hkkjrh; mPprj f”k{kk vk;ksx dks LFkkfir fd;k tk,xkA ljdkjh vkSj futh mPp 
f”k{kk laLFkkuksa ds fofu;eu] ekU;rk vkSj “kS{kf.kd ekudksa ds fy, leku ekun.M gksaxsA bl uhfr esa 
O;kolkf;d {kerkvksa dk fodkl vdknfed ;k vU; {kerkvksa ds lkFk djus dh fopkj/kkjk ij tksj fn;k gSA 
Hkkjrh; mPprj f”k{kk vk;ksx ds pkj Lora= Hkkx gksxsa tks bl izdkj gS& 

1- fofu;eu ds fy, jk’Vªh; mPprj f”k{kk fu;ked ifj’kn~ 
2- ekud lsfVax ds fy, lkekU; f”k{kk ifj’kn~ 
3- foŸk iks’k.k ds fy, mPp f”k{kk vuqnku ifj’kn~ 
4- ekU;rk iznku djus ds fy, jk’Vªh; izR;k;u ifj’kn~ 

 blds lkFk gh f”k{k.k] ewY;kadu] fu;kstu vkSj iz”kklu dks c<+kusa ds fy, izkS|ksfxdh ds mi;ksx fopkjksa dks 
eqDr vknku&iznku ds fy, ,d eap iznku djus gsrq ,d Lok;Ÿk fudk; jk’Vªh; “kS{kf.kd izkS|ksfxdh eap dk 
xBu fd;k tk,xkA 
 Nk=ksa ds f”k{kk Lrj dk vkadyu vkSj ewY;kadu djus ds fy, jk’Vªh; ewU;kadu dsUnz ij[k cuk;k tk,xkA bl 
uhfr esa fons”kh fo”ofo|ky;ksa dks Hkkjr esa ifjlj LFkkfir djus gsrq vkeaf=r fd;k tk,xkA ;g uhfr oafpr 
{ks=ksa ,oa lewgksa ds fy, fyax lekos”k fuf/k rFkk fo”ks’k f”k{kk {ks=ksa dh LFkkiuk ij /;ku nsrh gSA bl f”k{kk 
uhfr esa ikyh] Qkjlh vkSj izkdr̀ ds fy, jk’Vªh; laLFkku] Hkkjrh; vuqokn ,oa O;k[;k laLFkku dh LFkkiuk dh 
tk,xhA bl uhfr dk y{; f”k{kk esa ljdkjh fuos”k dqy thMhih dk 6 izfr”kr djus dk gS] tks orZeku esa 4-6 
izfr”kr gh gSA foKku] izkS|ksfxdh ,oa O;kolkf;d v/;;u ds {ks= esa Hkkjrh; fo”ofo|ky;ksa us csgrj izn”kZu 
fd;k gSA ;|fi fo’k;okj fo”o ;wfuoflZVh jSafdax 2020 esa lexz jSfdax esa “kh’kZ 100 f”k{k.k laLFkkuksa esa fdlh 
Hkh Hkkjrh; laLFkku dks LFkku izkIr ugha gqvk gSA ns”k esa 993 fo”ofo|ky;ksa esa ls yxHkx 39 izfr”kr futh 
gkFkksa esa gSA 39]931 egkfo|ky;ksa esa ls Hkh 78 izfr”kr dk lapkyu fgkFkksa esa gSA ,slh voLFkk esa ljdkj mPp 
f”k{kk dh vko”;drkvksa ,oa [kpksaZ dks ogu djus esa vleFkZ gSA bl f”k{kk uhfr dk izeq[k iz;kl mPp f”k{kk esa 
fc[kjko dks jksduk gSA 
nks’k%& 

1- [kjkc Lrj dh Ldwyh f”k{kk dk gksuk ftlds dkj.k mPp f”k{kk dk Lrj Hkh izHkkfor gksrk gSA 
2- cM+h la[;k esa Nk=ksa dk Ldwy ls f”k{kk lekIr djds dkWyst esa ;k fo”o fo|ky;ksa esa izos”k gh ugha 

ys ikrsA 
3- vi;kZIr fuos”k vkSj detksj cqfu;knh <+k¡ps ds dkj.k f”k{kk dk Lrj detksj gksukA 
4- f”k{kdksa dh deh vkSj muds ekudksa dk vi;kZIr gksukA 
5- f”k{kk iz.kkyh esa vuko”;d jktuhfrd gLr{ksi 
6- mRd̀’Vrk izkIr djus dh f”k{k.k laLFkkuksa dh izfrc)rk esa deh dk gksukA 

lq>ko%& 
1- Nk=ksa ds lekos”ku vkSj Hkkxhnkjh dks vf/kd lqfo/kktud cuk;k tk,A 
2- mPp f”k{kk i{kikr jfgr vkSj vklkuh ls miyC/k gksus okyh ,oa lLrh gksuh pkfg,A 
3- mPp f”k{kk ds fodkl gsrq futh {ks= dk okafNr lg;ksx ysuk pkfg,A 
4- Hkkjrh; ;qokvksa dks f”k{kk ds lkFk dkS”ky dh vko”;drk gSA bl gsrq f”k{kk iz.kkyh esa i;kZIr 

O;oLFkk dh tkuh pkfg,A 

 ;fn bl f”k{kk uhfr dks vius ewy Lo:i esa ykxw fd;k tkrk gS rks ;g fuf”pr gh Hkkjr dks fo”o ds vxz.kh 
ns”kksa ds led{k ykus esa lgk;d gksxhA  
lanHkZ%& 

1- nSfud HkkLdj] 3 flrEcj 2020 
2- ØkWfudy] ebZ 2020 
3- djsaV vQs;lZ flrEcj 2020] ì’V la[;k 77&81 
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4- ik.Ms; /khjt] 21oha lnh dh igyh f”k{kk uhfr% jk’Vªh; f”k{kk uhfr 2020] izfr;ksfxrk niZ.k] 
flrEcj] 2020] i’̀V la[;k 56&60 

5- dqekj foey] ubZ ljdkj esa f”k{kk dh ubZ mM+ku] ;kstuk] vxLr 2014] ì’V la[;k 46&47 
6- ,-ih-ts- vCnqy dyke] Kku lekt ds ekinaM] ;kstuk] Qjojh 2006] ì’V la[;k 5&6 
7- 'kekZ 'kSysanz ,oa >k 'kf'kjatu] f'k{kk dh xq.koÙkk vkSj mRÑ"Vrk esa lq/kkj] ;kstuk ekpZ 2020] i’̀V 

la[;k 60&62 
8- HkkLdj >k urk”kk] mPp f”k{kk esa oSf”od rkyesy] ;kstuk Qjojh 2020] ì’V la[;k 29&31 
9- jko ,l- Jhfuokl ,oa laqnjs”kk Mh- ,l-] mPp f”k{kk ls lkekftd cnyko] ;kstuk vxLr 2018] ì’V 

la[;k 23&25 
10- miklus txnh”k ,oa flag yksdsUnz] lcdks f”k{kk&vPNh f”k{kk] ;kstuk tqykbZ 2018] i’̀V la[;k 

27&31 
11- dqekj vk”kh’k] lekos”kh f”k{kk dh vksj c<+rs dne] dq:{ks= ekpZ 2018] i’̀V la[;k 35&37 
12- /kks=s lat;] jk’Vªh; f”k{kk uhfr] ;kstuk flrEcj 2020] i’̀V la[;k 6&10 
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Abstract: This anticipated change in the demographic composition will result in a 
pronounced reduction of workers compared to elderly persons. Dependency ratios are 
used as indicators as the share of elderly increases. The needs of children are mainly 
covered through transfers from the parents and the needs of elderly persons mainly 
through public transfers from the population which is active in the labour market. The 
relative sizes of these groups are surly extent of burden. An increase in economic 
dependency will require more reallocation from workers to the dependent population. In 
the light of this, dependency ratio and age-specific dependency or support ration has 
been compared for north east states in India for last 3 census years. The north east states 
have also been compared.  
 
Keywords : Dependency Ratio, Age Specific Dependency Ratio, Support Ratio, Age 
Group, Ranking 
 
INTRODUCTION  
 
In the European Union, about 70 million persons will reach age 60 between 2020 and 
2029, while only about 55 million will turn 20, about the average age at which young 
people enter the labour force (Loichingeret al 2015). This anticipated change in the 
demographic composition will result in a pronounced reduction of workers compared to 
elderly persons. Dependency ratios are used as indicators as the share of elderly 
increases. 
 
A large part of any population is usually economically dependent. The dependent 
population consists most notably of children and retired elderly persons. In Europe, the 
needs of children are mainly covered through transfers from the parents and the needs of 
elderly persons mainly through public transfers from the population which is active in 
the labour market. The relative sizes of these groups are surly extent of burden. An 
increase in economic dependency will require more reallocation from workers to the 
dependent population. 
 
It has been argued by many others before that dependency measures based on 
chronological age alone are not a good way to capture populations actual dependency 
situation. Age-specific economic characteristics, e.g. length of schooling, retirement 
age, employment and unemployment rates, the share of persons focusing on household 
tasks, consumption and saving vary greatly. In this context, age-specific dependency 
ratio (ASDR) may be one of the indicators which a particular case of support Ratio 
(Ghara 2020). Economic dependency ratios are a set of indicators which provide 
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aggregate information on the degree of economic dependency. Demographic 
dependency ratios which are based on fixed threshold ages, economic dependency is 
derived by making use of the fact that the type and intensity of economic activity varies 
between individuals. The concept of the economic dependency ratio is closely related to 
the concept of the economic support ratio. While dependency ratios measure the number 
of persons relying on others, or the extent to which they rely on others, support ratios 
measure the capacity of the active population to provide for the dependent.  
 
A refined approach for the specification of the dependent population has been taken in 
Cutler et al. (1990). In one of their suggested support ratios, they set the working age 
population weighted by their age-specific labour income in relation to the total 
population weighted by its age-specific consumption levels. This is clearly a refinement 
compared to the demographic dependency ratio that makes no distinction between 
different groups in the dependent population (e.g. between children and retirees) and 
within the working age population.The dependency ratio is an age-population ratio of 
those typically not in the labor force (the dependent part ages 0 to 14 and 65+) and those 
typically in the labor force (the productive part ages 15 to 64). It is used to measure the 
pressure on the productive population. 
 
The dependency ratio is essential for governments, economists, bankers, business, 
industry, universities and all other major economic segments which can benefit from 
understanding the impacts of changes in population structure. A low dependency ratio 
means that there are sufficient people working who can support the dependent 
population. A lower ratio could allow for better pensions and better health care for 
citizens. A higher ratio indicates more financial stress on working people, social 
security and possible political instability.While the strategies of increasing fertility and 
of allowing immigration especially of younger working age people have been formulas 
for lowering dependency ratios, future job reductions through automation may impact 
the effectiveness of those strategies. The inverse of the dependency ratio, the inverse 
dependency ratio can be interpreted as how many independent workers have to provide 
for one dependent person (pension & expenditure on children). A high dependency ratio 
can cause serious problems for a country if a large proportion of a government's 
expenditure is on health, social security & education, which are most used by the 
youngest and the oldest in a population. The fewer people of working age, the fewer the 
people who can support schools, retirement pensions, disability pensions and other 
assistances to the youngest and oldest members of a population, often considered the 
most vulnerable members of society. The dependency ratio ignores the fact that the 65+ 
are not necessarily dependent (an increasing proportion of them are working) and that 
many of those of 'working age' are actually not working. High dependency ratios can 
also lead to long-term economic changes within the population such as saving rates, 
investment rates, the housing markets, and the consumption patterns. There is a 
correlation between labor force and housing markets. The investments in housing 
markets will decrease since the labor force is decreasing due to a high dependency 
population. Low dependency ratios promote economic growth while high dependency 
ratios decrease economic growth. A solution to decreasing the dependency ratio within a 
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country is to promote immigration for younger people. Encouraging women to work 
will help decrease the dependency ratio. Because more women are getting higher 
education, it is less likely for them to have children, causing the fertility rates to 
decrease as well. 
 
The dependency ratio is high due to significantly high crude birth rates putting pressure 
onto the smaller working-age population to take care of all of them. The dependency 
ratio starts to decrease because fertility and mortality rates start to decrease which shows 
that the proportion of adults to the young and elderly are much larger. Dependency 
ratios are a measure of the age structure of the population. They relate the number of 
individuals that are likely to be “dependent” on the support of others for their daily 
living – youths and the elderly – to the number of those individuals who are capable of 
providing such support.  
 
High dependency ratios may have the following consequences: 
 Saving rates - recent demographic changes could affect saving rates and long-term 

interest rates. 
 Investment rates  - as savings decrease, there could be fewer funds to finance 

investment projects. 
 Housing markets - labor force contributes strongly to the trend in house prices, 

fewer young people, together with a large increase in the elderly population, would 
likely result in less investment in the housing market. 

 Consumption patterns - An increase in the elderly population could shift 
consumption from certain goods toward healthcare services and leisure. 

 
Dependency ratios affect the global environment where social policy operates and the 
types of needs that it will be called to meet. Their evolution is a function of mortality, 
fertility rates and migration. Education has become one of the indicators of life 
outcomes such as employment, income and social status and is a hard predictor of 
attitudes, employability and wellbeing. In this paper it has been tried the way how 
dependency is defined and played a crucial role to measure and think about dependency. 
It also determines where people switch from being dependent to independent and then 
again from independent to dependent, directly influencing the choice of policy 
responses. The north east states have been compared based on dependency. 
 
DATA  
 
Census data for the years 1991, 2001 and 2011 has been considered. Table C-series and 
Table No- 13 has been downloaded from Census digital library. All seven states of 
north-east in India – Arunachal Pradesh(ARP), Assam(AS), Manipur(MAN), 
Megalaya(MEG), Mizoram(MIZ), Nagaland(NAG) and Tripura(TRI) have been 
considered. Data for Male, Female and Total for the ages 0 to 100+ (101 rows) have 
been considered for all 7 states. These seven states is being called as North-East 
states(NE). For ASDR, the ages have been segregated into different age groups – 0-5, 6-
9. 10-15, 16-17, 18-23, 24-44, 45-64, 65-79, 80+. 
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RESULTS  
 
Define  Dep(Xi) assigns a value of one to individuals below a certain age (usually 15) 

and above a certain age (usually 60), and zero otherwise. 
Sup(Xi) takes on the value of one if the age of individual i falls between those 
age boundaries and zero otherwise. 

Dependency Ratio (DR) = ∑Dep(Xi)/∑Sup(Xi) 
 

Likewise, support ratios are calculated by relating the ability to support others 
to total dependency: 

Inverse Dependency Ratio(IDR) =∑Sup(Xi)/∑Dep(Xi) 
  Age Specific Dependent Ratio (ASDR) = ∑2Sup(Xi)/∑1Sup(Xi) 

where ∑1 and ∑2 are the present age-group and the previous age-group 
respectively. 

 
A low dependency ratio means that there are sufficient people working who can support 
the dependent population. A lower ratio could allow for better pensions 
and better health care for citizens. A higher ratio indicates more financial stress on 
working people and possible political instability. 
 
Table - 1 showing the population distribution of north east states in different age groups 

of Census 1991 

 

1991 State 

Category 
Age 
Grou
p 

ARP AS MAN MEG MIZ NAG TRI NE 

Female 0-14 169005 4435633 319986 372493 131907 222021 518358 6169403 
Female 15-44 176554 4882153 432550 382540 151188 264352 605487 6894824 
Female 45-64 42060 1090843 105633 82203 33984 57642 149055 1561420 
Female 15-64 218614 5972996 538183 464743 185172 321994 754542 8456244 
Female 65 - 9640 309974 31489 20991 9859 16834 63502 462289 
Male 0-14 176928 4579246 327451 377027 133428 229023 537220 6360323 
Male 15-44 213434 5274492 446647 394136 171212 301239 641005 7442165 
Male 45-64 60770 1358439 117962 101962 40024 78156 172338 1929651 
Male 15-64 274204 6632931 564609 496098 211236 379395 813343 9371816 
Male 65 - 11130 399652 35907 25097 10014 24168 63987 569955 
Total 0-14 345933 9014879 647437 749520 265335 451044 1055578 12529726 
Total 15-44 389988 10156645 879197 776676 322400 565591 1246492 14336989 
Total 45-64 102830 2449282 223595 184165 74008 135798 321393 3491071 
Total 15-64 492818 12605927 1102792 960841 396408 701389 1567885 17828060 
Total 65 - 20770 709626 67396 46088 19873 41002 127489 1032244 

Page 31 of 181



  
INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY EDUCATIONAL RESEARCH 

ISSN:2277-7881; IMPACT FACTOR :6.514(2020); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal:VOLUME:9, ISSUE:10(2), OCTOBER :2020 

 

www.ijmer.in  
 

 
Table - 2  showing the population distribution of north east states in different age groups 

of Census 2001 

 
 
Table - 3  showing the population distribution of north east states in different age groups 

of Census 2011 
 
2011   State               

Category 

Age 
Grou
p ARP AS MAN MEG MIZ NAG TRI NE 

Female 0-14 243759 5018250 417616 581038 175047 327857 497944 7261511 
Female 15-44 333937 7517372 718940 687279 269398 488055 923888 10938869 
Female 45-64 72972 2078989 212212 157609 75008 106208 276854 2979852 
Female 15-64 406909 9596361 931152 844888 344406 594263 1200742 13918721 
Female 65 - 18497 642592 64895 46676 22160 31111 100106 926037 
Male 0-14 249602 5230649 444072 596904 180955 351175 520047 7573404 
Male 15-44 351606 7697500 710563 685015 273937 510214 956349 11185184 
Male 45-64 92148 2341146 216491 165066 78080 127315 304804 3325050 
Male 15-64 443754 10038646 927054 850081 352017 637529 1261153 14510234 
Male 65 - 19697 660254 63228 41518 21988 35096 92309 934090 
Total 0-14 493361 10248899 861688 1177942 356002 679032 1017991 14834915 
Total 15-44 685543 15214872 1429503 1372294 543335 998269 1880237 22124053 
Total 45-64 165120 4420135 428703 322675 153088 233523 581658 6304902 
Total 15-64 850663 19635007 1858206 1694969 696423 1231792 2461895 28428955 
Total 65 - 38194 1302846 128123 88194 44148 66207 192415 1860127 
 

2001   State               

Category 
Age 
Group ARP AS MAN MEG MIZ NAG TRI NE 

Female 0-14 217027 4874847 345838 484180 154196 352251 526754 6955093 

Female 15-44 233106 6066292 538546 513810 210030 467143 756131 8785058 

Female 45-64 53287 1453912 136210 110554 48736 95450 188837 2086986 

Female 15-64 286393 7520204 674756 624364 258766 562593 944968 10872044 

Female 65 - 14206 471674 48447 32832 16169 25907 83246 692481 

Male 0-14 225798 5095495 360867 496697 159540 376158 548798 7263353 

Male 15-44 265374 6444457 538738 517640 227591 512448 796228 9302476 

Male 45-64 72350 1708269 144719 126381 55242 123266 217949 2448176 

Male 15-64 337724 8152726 683457 644021 282833 635714 1014177 11750652 

Male 65 - 15710 511608 48890 33568 16293 32669 76455 735193 

Total 0-14 442825 9970342 706705 980877 313736 728409 1075552 14218446 

Total 15-44 498480 12510749 1077284 1031450 437621 979591 1552359 18087534 

Total 45-64 125637 3162181 280929 236935 103978 218716 406786 4535162 

Total 15-64 624117 15672930 1358213 1268385 541599 1198307 1959145 22622696 

Total 65 - 29916 983282 97337 66400 32462 58576 159701 1427674 
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Table -4 showing Dependency Ratio of 7 North east states for 1991, 2001 & 2011 
 

  Female     Male     Total     

State\Year 1991 2001 2011 1991 2001 2011 1991 2001 2011 
ARP 0.82 0.81 0.64 0.69 0.72 0.61 0.74 0.76 0.62 
AS 0.79 0.71 0.59 0.75 0.69 0.59 0.77 0.70 0.59 
MAN 0.65 0.58 0.52 0.64 0.60 0.55 0.65 0.59 0.53 
MEG 0.85 0.83 0.74 0.81 0.82 0.75 0.83 0.83 0.75 
MIZ 0.77 0.66 0.57 0.68 0.62 0.58 0.72 0.64 0.57 
NAG 0.74 0.67 0.60 0.67 0.64 0.61 0.70 0.66 0.61 
TRI 0.77 0.65 0.50 0.74 0.62 0.49 0.75 0.63 0.49 

 
It is interesting to note that maximum and minimum DR in the state of Megalaya and 
Manipur for the years 1991 and 2001, but for 2011 those are Megalaya and Tripura in 
case of female, male and total. The maximums are decreasing and minimums are also 
decreasing. Therefore, social dependency are declining and it atmost around 75 and 
atleast 49 per 100 employed/working. Megalaya is most sustainable state and Manipur 
was previously least sustainable and presently Tripura is least sustainable towards social 
stability and well-being, healthcare, etc.. Arunachal Pradesh, Assam and Mizoram are 
more stable state as compared to other states in north east India. The correlation are 
highly significant and more than 0.69. 

Table - 5 showing age-specific dependency ratios (ASDR) for all NE states in census 
1991 

 
Age Group\State ARP AS MAN MEG MIZ NAG TRI NE 
6-9 0.61 0.71 0.69 0.59 0.62 0.74 0.73 0.70 
10-15 1.22 1.23 1.53 1.29 1.55 1.50 1.30 1.27 

16-17 0.23 0.26 0.26 0.26 0.27 0.28 0.25 0.26 

18-23 3.64 3.23 3.30 2.96 3.00 3.04 3.20 3.21 

24-44 2.64 2.34 2.29 2.45 2.32 2.06 2.50 2.35 

45-59 0.34 0.32 0.34 0.32 0.31 0.35 0.33 0.32 
60-79 0.39 0.53 0.55 0.47 0.49 0.47 0.62 0.53 

80- 0.12 0.14 0.12 0.11 0.13 0.20 0.21 0.15 
 
ASDR figures are interesting in 1991. For the age group 6-9, it may be noted that there 
are drop-out or not all children are admitted in the north east states and it is about 70% 
support in north east states, minimum ASDR in Megalaya and maximum ASDR in 
Nagaland. For the age group 10-15, it may be noted that all primary enrolled students 
entered into secondary education; it is better in Mizoram and lesser in Arunachal 
Pradesh. For the age group 16-17, it is better to state that all secondary passed students 
are not enrolled in higher secondary level; it is not a perfect support. It is maximum in 
Nagaland and minimum in Arunachal Pradesh. For the age-group 18-23, the support is 
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perfect and maximum in Arunachal Pradesh & minimum in Megalaya. For the age 
group 24-44, the support is very good or persons with higher education get employed in 
all the states of north east India. It is maximum in Arunachal Pradesh and minimum in 
Nagaland. For the age group 45-59, it may be stated that not all persons are remained 
employed, about 30% are leaving jobs within the age group. It is maximum in Nagaland 
and minimum in Mizoram. For the age group 60-79, about 50% are enjoying retire-
mental benefits/ social security privileges. It is maximum in Tripura and minimum in 
Megalaya. For the age group 80 + , only about 12% are the support or only about 12% 
persons are further dependent in terms of full social protections with maximum in 
Tripura and minimum in Megalaya.  
 
Table - 6   showing age-specific dependency ratios (ASDR) for all NE states in census 

2001 
Age Group\State ARP AS MAN MEG MIZ NAG TRI NE 
6-9 0.75 0.77 0.75 0.69 0.68 0.91 0.80 0.77 
10-15 1.31 1.36 1.63 1.39 1.56 1.60 1.69 1.41 
16-17 0.24 0.25 0.27 0.26 0.29 0.29 0.26 0.25 
18-23 2.86 3.12 3.34 2.67 3.11 2.92 2.77 3.05 
24-44 2.74 2.64 2.31 2.38 2.23 1.88 2.75 2.56 
45-59 0.33 0.33 0.36 0.32 0.33 0.35 0.34 0.33 
60-79 0.42 0.54 0.55 0.48 0.50 0.41 0.59 0.53 
80- 0.13 0.12 0.13 0.12 0.12 0.18 0.18 0.13 

ASDR figures are interesting in 2001. For the age group 6-9, it may be noted that there 
are drop-out or not all children are admitted in the north east states and it is more than 
70% support in north east states, minimum in Megalaya and maximum ASDR in 
Nagaland. For the age group 10-15, it may be noted that all primary enrolled students 
entered into secondary education; it is better in Tripura and lesser in Arunachal Pradesh. 
For the age group 16-17, it is better to state that all secondary passed students are not 
enrolled in higher secondary level, it is not a perfect support. It is maximum in 
Nagaland & Mizoram and minimum in Arunachal Pradesh. For the age-group 18-23, the 
support is perfect and maximum in Manipur & minimum in Tripura. For the age group 
24-44, the support is very good or persons with higher education get employed in all the 
states of north east India. It is maximum in Arunachal Pradesh and minimum in 
Nagaland. For the age group 45-59, it may be stated that not all persons are remained 
employed; more than 32% are leaving jobs within the age group. It is maximum in 
Manipur and minimum in Megalaya. For the age group 60-79, about 41% are enjoying 
retire-mental benefits/ social security privileges. It is maximum in Tripura and 
minimum in Nagaland. For the age group 80 + , only about 12% are the support or only 
about 12% persons are further dependent in terms of full social protections with 
maximum in Tripura and minimum in Megalaya& Mizoram.  
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Table - 7   showing age-specific dependency ratios (ASDR) for all NE states in census 

2011 
 

Age Group\State ARP AS MAN MEG MIZ NAG TRI NE 

6-9 0.77 0.72 0.74 0.63 0.65 0.77 0.69 0.71 

10-15 1.57 1.48 1.62 1.47 1.48 1.59 1.60 1.50 

16-17 0.28 0.28 0.29 0.29 0.32 0.31 0.32 0.28 

18-23 2.75 3.14 3.14 2.68 3.05 2.79 3.24 3.08 

24-44 2.55 2.69 2.67 2.31 2.56 2.38 2.71 2.64 

45-59 0.33 0.37 0.39 0.33 0.37 0.33 0.40 0.37 

60-79 0.40 0.51 0.49 0.45 0.47 0.45 0.52 0.50 

80- 0.13 0.12 0.15 0.13 0.14 0.16 0.16 0.13 
 
ASDR figures are interesting in 2011. For the age group 6-9, it may be noted that there 
are drop-out or not all children are admitted in the north east states and it is more than 
63% support in north east states, minimum in Nagaland and maximum ASDR in 
Arunachal Pradesh & Tripura. For the age group 10-15, it may be noted that all primary 
enrolled students entered into secondary education; it is better in Manipur and lesser in 
Nagaland. For the age group 16-17, it is better to state that all secondary passed students 
are not enrolled in higher secondary level, it is not a perfect support. It is maximum in 
Megalaya& Mizoram and minimum in Arunachal Pradesh & Assam. For the age-group 
18-23, the support is perfect and maximum in Mizoram & minimum in Nagaland. For 
the age group 24-44, the support is very good or persons with higher education get 
employed in all the states of north east India. It is maximum in Arunachal Pradesh and 
minimum in Nagaland. For the age group 45-59, it may be stated that not all persons are 
remained employed, more than 33% are leaving jobs within the age group. It is 
maximum in Mizoram and minimum in Arunachal Pradesh. For the age group 60-79, 
about 40% are enjoying retire-mental benefits/ social security privileges. It is maximum 
in Mizoram and minimum in Arunachal Pradesh. For the age group 80 + , only about 
12% are the support or only about 12% persons are further dependent in terms of full 
social protections with maximum in Tripura and minimum in Assam.  
 
REMARKS 
The north east states have been compared based on dependency ratio and age specific 
dependency ratio or support ratio. Megalaya and Manipur are the better and worst states 
among 7 north east states in India with respect to dependency ratio for all 3 census 
years. With respect to age specific dependency ratio, the state ranks are Tripura, 
Manipur, Nagaland, Mizoram, Assam, Arunachal Pradesh and Megalaya taking all 3 
years ranks. It is to note that social security are more in the state of Megalaya and least 
in Manipur. Further determinants may be looked into for more better comparison of the 
north east states.  
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DYNAMICAL BEHAVIOR OF SEIR E-EPIDEMIC MODEL FOR COMPUTER 
WORMS IN NETWORK 
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Abstract 
This paper has an aim to dynamically formulate an e-epidemic compartmental model of 
computer worms in network with optimal shelter. We first find the basic reproduction 
number and study the malicious code free equilibrium which concludes that whether the 
malicious objects invade the network or dies out. By using MATLAB and numerical 
methods, we give some numerical simulations in the support of our mathematical 
conclusions which show the stability of the system of differential equations developed. 
 
Keywords: Stability, Basic Reproduction Number, Equilibrium, Malicious Codes 
 
Introduction 
 
Today in the modern age of science and technology, Electronic mail and use of 
secondary devices are the major responsible sources for the transmission of malicious 
objects in computer network [1]. Worm is a code that infects computer systems.  Worms 
behave like infectious diseases and are epidemic in nature. A computer worm is a self 
contained program that is able to spread functional copies of itself or its segment to 
other computer system without a dependency on another program to host its code. 
Model’s ability to predict worm’s behavior depends greatly on the assumptions made in 
the modeling process. The mathematical models will be generalized to represent the 
behavior of numerous other worms. The generalized model will be incorporated into a 
cyber defense system to proactively safeguard the information and information 
interchange. E-mail is one of the core media to exchange e-messages for better 
communication and connectivity but it is also a good media to send worms to the 
interconnected networks. By clicking incidentally or wrongly an attachment of 
malicious executable file the system may be infected, here the user’s awareness is 
necessary to avoid such type of attacks. 
 
Historically, an arsenal of such agents consisted of viruses, worms, and trojanized 
programs and by combining key features of these agents, attackers are now able to 
create software that poses a serious threat even to organizations that fortify their 
network perimeter which is protected with firewalls and other defensive materials. In a 
certain sense, the propagation of virtual worms in a system of interacting and integrated 
computers could be compared with a disease transmitted by vectors when dealing with 
public health. Concerned diseases transmitted by vectors, one has to take into account 
that the parasites spent part of its lifetime inhabiting the vector, so that the infection 
switches back and forth between host and vector 
. 
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Based on epidemiological models proposed by Kermack and Mckendrics [2 – 4], the 
attacking and spreading behavior of worms in a computer network can be studied by 
using the different e - epidemic models given by Mishra et al [5, 6]. Richard and Mark 
[7] propose an improved model to simulate virus propagation.  
 
Formulation of the Model 
A population size, that is, the total nodes at any time t in the computer network, is 
divided into classes of nodes which are susceptible, exposed (infected but not yet 
infectious), infectious and recovered with sizes denoted by S(t), E(t), I(t) and R(t) 
respectively. Our assumption on the dynamical transfer of the nodes is depicted in 
figure 1. 

 
Figure 1:Schematic diagram for the flow of worms in computer network. 

 
The transmission between model classes can be expressed by the following system of 
differential equations: 

dSSIb
dt
dS

   

EdSI
dt
dE )(    

IdE
dt
dI )(             (1)        

dRI
dt
dR

       

Where, b is the birth rate (new nodes attached to the network), d is the natural death rate 
(that is, crashing of the nodes other than the attack of malicious codes), βSI is the 
incidence of code infection and β is the rate of contact (that is, from class S to class E), 
α is the rate of transmission from class E to class I, γ is the rate of recovery from class I 
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to class R, μ is the death-rate (crashing of the nodes) due to the attack of worms. The 
model also assumes that the flow of codes between the classes can be spread through 
vertical transmission. In this case, the attack of worms through vertical transmission 
increases at the rate η and is introduced at the class I. In this model, the flow of worms 
is from class S to class E, class E to class I, class I to class R. 
We now assume that our anti – virus software with latest signature is fully effective for 
optimal shelter. So, we introduce another parameter δ which is the shelter coverage rate 
of the susceptible computers. Then the system (1) becomes, 

 SdSSIb
dt
dS    

EdSI
dt
dE )(    

IdE
dt
dI )(              (2)        

SdRI
dt
dR      

Next, we also assume that δ is directly proportional to the incidence of malicious code 
infection, that is, the higher the infection is, the higher the shelter is. Then, δ can be 
expressed as, 
   δ = ρ M       
   (3)  
where, ρ is any positive constant and M is information variable [8, 9] and summarizes 
information about both the current and past state of the virus infection, i.e. ܯdepends on 
current and past values of state variables. Then, 

   



t

dtKtItSgM  )())(),((  

where, K is the delaying kernel [10] and τ is the distributed delay, which means 
susceptible individuals S and infective individuals Iare affected at time tby the state 
variables Sand I at possibly all previous time ߬. Other variables are given by: 

(1) According to the assumptions that the shelter coverage depends on both 
past and present incidence of infection, then it is easy to take,  g (ܵ, ܫ) = ܫܵߚ. 

(2) We also take, 
T

T
t

tK






 



)(exp
)(



  [11], where, T is positive 

constant and representing the average delay of collected information of infection.  
From these two assumptions, the model (2) can be re – written as, 

 MSdSSIb
dt
dS    
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EdSI
dt
dE )(    

IdE
dt
dI )(              (4)        

MSdRI
dt
dR      

 )(1 MSI
Tdt

dM
 

 
 
Solution and Stability 
 
In this section, we analyze the worms-free equilibrium and get the basic reproduction 
number for the malicious codes control or eradication. Since the class R is not present in 
the rest of the equations in system (4), that is, the analysis will be restricted the 
dynamics of the four equations of the system (4).  

 MSdSSIb
dt
dS    

EdSI
dt
dE )(    

IdE
dt
dI )(              (5)                                     

 )(1 MSI
Tdt

dM
   

Thus, 
d
bN  as t . This shows that the feasible region                                                        

U = { (S, E, I, M) : S, E, I, M  ≥  0, S + E + I + M  ≤ 
d
b

} is a positive invariant set for 

the model. In the absence of infection, the model has a unique worms - free equilibrium,  

P0 (
d
b

, 0, 0, 0) and an endemic equilibrium P* (S*, E*, I*, M*), where, the points can be 

obtained by taking, 


 MIES 0 (from system (5)), as, 

0

* 1
R

S  , 
)(

))((

0

00*








R
dbRdRE  , 

)(
)(

0

00*

 



R

dbRRI  ,

 




0

0*

R
dbRM  
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Where, R0 is basic reproduction number can be obtained by taking 2nd and 3rd equations 
of system (5) and after linearization, we get,  


























I
E

VF
I
E )(  , where, F and V can be defined as, 

  









00
0 

F  and 















d
d

V
0

 

Then R0 is the dominant eigenvalue of F V-1. That is, 

   
))((0 





dd

R . 

Now, for locally asymptotically stable, we define the Jacobian of the system (5), as, 

  






























T

d
d

d

J
1000

0)(0
00)(0
000




   

     (6) 
The eigenvalues of this matrix are, - d, - (d + μ + α), - (d + μ + γ – η), - 1/T. Since all the 
eigenvalues are negative, then the worms free equilibrium is locally asymptotically 
stable. Thus we can get the following results: 
Lemma 1: If R0< 1, the worms free equilibrium P0 is locally asymptotically stable, 
whereas, if R0> 1, P0 is unstable. 
Lemma 2: If R0> 1, the endemic equilibrium P* is locally asymptotically stable.  
Proof: Lemma 1 is quite obvious from above discussion. For lemma 2, by using the 
system (5) and equation (6), the characteristic equation will be, 
   043

2
2

3
1

4 a+λa+λa+λa+λ  
If λi (i = 1, 2, 3, 4) are the roots of this equation, then, a1 = Ʃ λ1, a2 = Ʃ λ1λ2, a3 =  Ʃ 
λ1λ2λ3,         a4 = λ1λ2λ3λ4 satisfying Hurwitz’s condition which tells that, a1 > 0, a2> 0, 
a3> 0, a4> 0 and             a1a2a3 - a3

2 - a1
2a4> 0. So, the endemic equilibrium P* is locally 

asymptotically stable.  
Numerical Discussion and Conclusion 
 
In this paper, we have developed a compartmental model with optimal shelter for worms 
in computer network. It is shown that if basic reproduction number is less than one, the 
worms - free equilibrium is locally asymptotically stable which leads to worm 
eradication. The impact of vertical transmission is also analyzed. By the help of 
MATLAB, Runge-KuttaFehlberg fourth-fifth order method is employed to solve and 
simulate the systems developed. The dynamical analysis of the model led to the 
determination of basic reproduction number in the presence of optimal shelter in 
computer network with vertical transmission. 
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Analysis and simulation results show some managerial insights that are helpful for 
the practice of antivirus in information sharing networks. Figure - 2 shows the behavior 
of different classes of nodes without optimal shelter while figure – 3 represents the same 
with optimal shelter using information variable which leads the stability of the system. 
A comparison between with and/or without optimal shelter is analyzed among the 
different classes of nodes and information variable which shows that it is necessary to 
set optimal shelter coverage to keep malicious – codes away from propagation.  

 
Figure 2: Dynamical behavior of the system (1) without information variable with real 
parametric values, b = 1, β = 0.05, μ = 0.05, γ = 0.07, α = 0.05, d = 0.01, η = 0.03. 

 
Figure 3: Dynamical behavior of the system (4) with information variable and real 
parametric values, b = 1, β = 0.04, μ = 0.02, γ = 0.07, α = 0.05, d = 0.01, η = 0.03, ρ = 
0.002, T = 5. 
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ABSTRACT: 
A successful society with its scientific and technological growth also depends upon the 
humanities for a holistic progress. Higher education in India is encountering an 
unprecedented growth marked by the rising number of students, the expansion of 
institutions and more importantly a remarkable leap in public funding. Even with the 
motto to provide equal opportunities to each and every sector of society with an ever-
growing number of students, the higher education system in India encounters a 
challenge to renovate the whole system for excellence. The prevailing paradigms of 
humanities in the higher education in India that study the aspects of human culture and 
society with the disciplines like philosophy, literature, arts, music, religion, language 
and history are facing impediments in terms of pedagogical innovations. These subjects 
of humanities help in understanding the human existence and at the same time 
encourage us to ask questions about our relation with the world. In this advanced age of 
science and technology, humanities and social sciences are not getting much attention 
which these streams require. Thus, this paper tries to draw the attention towards the 
current degraded state of humanities in the higher education in India as well as aiming 
to provide a workable way out from the depressing state of humanities in universities. 
Moreover, a committed and concerned discussion will be effective to have a proper 
work agenda in improving the situational backdrop of humanities in the current 
educational system. 
 
Key words: Higher Education, Humanities, Innovation, Academics.   
 
Introduction 
 
Humanities is as old a discipline as is philosophy, religion and medicine. The term 
‘humanities’ come into existence in nineteenth century as the German scholars employ 
it to mention the Renaissance importance of classical studies. The educators of the late 
fifteenth century are known as ‘umanisti’ which came from ‘studiahumanitatis’ meaning 
‘study of humanities’. This name ‘umanisti’ was derived from Marcus Tullius Cicero’s 
notion of humanitas, it “meant the development of human virtue, in all its forms, to its 
fullest extent” (Grudin, 2019). Thus, the word ‘humanities’ designate the scholarly 
disciplines such as philosophy, art, history, language, rhetoric, literature and so forth. In 
ancient time, the value of society and group of people into the framework of moral 
teaching has undeniably acknowledged the study of arts, sculpture and literature. The 
practical notion of such subject has an issue of aesthetics that can never be left aside in 
those beauteous forms of knowledge. Fourteenth and fifteenth century Europe saw a 
huge interest in ‘humanism’ that eventually made an entry into the centre of ‘the chain 
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of being’ what earlier was God and religion. People, thereafter, has sought for a craving 
of human mind and soul that centuries later paved way to the scientific discovery. This 
broadens the human mind into more resources whereas the disciplines under humanities 
entertains a prime position. However, the twentieth century saw a burst of scientific 
knowledge as well as technology and the thrust area of popular knowledge took a turn 
into that. The journey of both the discipline of science and humanities has thus took a 
turn towards differentiative approach and often a dichotomous stance in appropriating 
the knowledge gain.   Humanities saw a huge deportation into various other subject 
where it has to survive even in the cost of engaging into the notion of science. Single 
unitary value of humanities then plunges into more of a need based educatory pattern 
for people to reflect in society. This study is an enquiry into the present condition of 
humanities and tries to locate some of the problems there. Thus, this paper attempts to 
draw attention towards the causes of the current demeaning state of humanities in the 
higher education in India as well as aiming to provide a workable way out there. 
Moreover, a committed and concerned discussion will be effective to have a proper 
work agenda in improving the situational backdrop of humanities in the current 
educational system. 
 

Humanities can be entitled as a study of human engagement with the 
documentation of human experience. Moreover, we use philosophy, art, music, religion, 
literature, language and history to record and understand the world around us. Thus, 
these approaches have become the subjects that conventionally come under the umbrella 
term of the humanities. The knowledge of these recorded experiences provides us the 
opportunity to know the past as well as to have a present-day significance. A society 
with its scientific and technological growth also depends upon humanities for a holistic 
progress. The importance of humanities in the educational system is that it has been a 
reticent in discussing ethics. Dalbert insinuates the importance of such study- 

 
The humanities provide an insightful understanding into moral, ethical, 
political and ideological forces. A successful society depends upon altruism, 
charity, civility, compassion and generosity, and the humanities evaluate and 
emphasize the importance of these characteristics. The liberal arts introduce 
aesthetic values to the student. (Dalbert, 2011) 
 

Therefore, moral education is needed for the betterment of society, for example studying 
history engages an individual with the tradition and provokes the past consciousness, 
likewise the different branches of philosophy engages with the fundamental nature of 
knowledge where literature offers a criticism of contemporary society. Law and politics 
interpret the social structure, justice and authority. Thus, different branches of 
humanities offer a wholistic idea of society.  Even when we look at a thing in different 
patterns and the necessity of asking questions that are appropriating intellectuality and 
the open mindedness, we certainly mandate it here in humanities to be humane also. In 
many a branch, humanities henceforth uphold the position of teacher in co-ordinating 
and synthesizing as well as integrating the ideals of teaching learning outcomes in 
which he accumulates a pivotal role. Edgar Duncan writes 
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through native endowment, through education, through vital social living, and 
through professional growth has achieved for himself the goals of humanistic 
education and who is able to bring this achievement to pass in his students. He 
is a practicing humanist with a passion and the power to humanize others. 
(Hoole, 1945) 
 

Humanities in Higher Education Scenario: Notions and Advancements 
 
The humanities unlike social and natural sciences primarily focus on critical and 
speculative form of asking into the domain of knowledge befitting the philosophical 
position of humanism whose apartheid position is the subject of query. Humanism is 
classical Greco-Roman essence that signals the study of divinity which underscores a 
paradigm shift in the 15th century Europe. Rather than of practicing it turned into way of 
studying the faculties of human mind, human capital and also look for refinement and 
education. The very core of humanities lies in the process of elementary education 
where the complacency of human value is made to understand through different subjects 
covering languages, literature, history, geography, religion and arts. Moreover, Alvin B. 
Kernan mentions that “historically, the humanities are the old subjects, which in many 
forms and under a variety of names- the nine muses; the liberal arts; quadrivium and 
trivium; rhetoric, dialectic, and logic; humane letters-were the major part of education… 
In modern college and university they have mutated into a number of specialized 
subjects, such as art, history, religious studies, classics, national literatures, and 
musicology” (Kernan, 2014). As the humanities proceeds through higher education 
scenario, it is more of an engagement that understood creativity and intellect, whereas it 
has in its centre man. The subject of history thus, actually the presence of humans in 
whatever primitive engagements and developments from therein.   
 

Higher education is an understanding of a different realm of knowledge where 
we enter from a broader perspective to core perspective or may say from an external 
framework to internal knowledge. Thus, it helps to understand the nature of the 
knowledge. In this regard, University, is an institution, act like a think-tank of a society. 
Higher education is defined as the optional learning which comes after the completion 
of secondary learning. It aims at to benefit students as well as the community as a 
whole. Accordingly, it can be said that “it develops adaptable occupational skills by the 
application of cognition and effect” (Thomas et al. 7). Moreover, the objectives of 
higher education are:  

 
i. to develop attitudes and emotional integrity  
ii. to cultivate the intellect 
iii. to have employment opportunities 
iv. to develop culture and standards of citizenship 
v. knowledge and research 
vi. to provide an adaptable workforce with a broad range of skills. (Thomas, 

Bligh &McNay, 1999) 
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The professed motto of higher education- that of career building, policy making and 
innovation and research stands in the humanities with the pure questioning and 
understanding of art, culture, society, authenticity and aesthetics. These elements not 
only help in looking out to the moral behaviour, societal ethics of people but also 
looking into individuals’ own refinement and rejuvenation for better living material in 
society. Thus, humanities is held responsible for this procreating ideas into the general 
concurrence of thought. 
 
Humanities is one of the ancient branches of study that now-a-days appears anticipated 
in its way to the higher education scenario and attracts a focused enquiry. In 2014, the 
British Council Report on higher education in India mentions that-  
 

International collaboration in arts, humanities and social sciences are generally 
lacking and there is an anxiety about the recent neglect of these disciplines in 
India. A fewer students have been taking up research carers in these areas, 
departments have declined, meaning a vicious circle of lack of employment 
opportunities for researchers. (Everitt, 2014)  
 
 In higher education scenario, the funding is a major concern where humanities 

departments are way behind in both academics and quality research than others. Despite 
the fact that in these disciplines India has a notable past recognition, but the area suffers 
a loss of expertise and talent. There is some funding available from the government for 
the researchers in social-sciences and humanities but it is not that much of utilise 
because of lack of good research proposal. Thus, there is a serious gap in policy 
implementation.  Though these areas are vital for growth of living materials, upliftment 
of lifestyle of the citizens, incurring of values and moralities of people as particular and 
society and nation at large, there are many challenges to consider. In a recent report 
published by UGC regarding the educational growth and funding in India it shows that 
in various sections of funding the humanities is getting lesser fund as compared to the 
discipline of science. As the below mentioned graph indicates in various research 
projects during 2017-2018, there is a disparity of funding, where the department of 
sciences in various institution are getting 16.15 crores for research projects and the 
humanities is behind with 7.43 crores. However, the average share of fund in humanities 
to the beneficiary in percentage is high compared to the allocation in science. Not only 
the funding in research projects but the fellowship of the research scholars suffers the 
same destiny, as the resent fellowship hike for JRF and SRF is only for science and 
technology.   
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Details of grants released for Major Research Projects during 2017-18(in crores) 
 
Name of 
scheme 
 

Total 
Benef
iciari
es 
 

Grant – in- aid 
General (31) 
 

Capital Assets -35 
 

NER General-31 
 

Total 

MRP 
 

GEN
. 

SC ST GEN
. 

SC ST GEN
. 

SC ST 

HUMANI
TIES 
 

388 
 

6.47 0.23 0.0
2 

0.05 0.0
1 

0  0.49 0.0
5 

0.11 7.43 

Science 
 

1034 14.77 0.36 0.1
5 

0.32 0 0 0.47 0 0.08 16.15 

Total 1422 21.24 0.59 0.1
7 

0.37 0.0
1 

0 0.96 0.0
5 

0.19 23.58 

(University Grants Commission, 2018) 
Higher education is held concerned for the value and attitude which includes the 
commitment towards the moral implication of practices. Thus, education and its 
engagement with society fulfils the motto of higher education which seeks better 
employment opportunities for the students. To carry the higher education forward time 
to time some innovation are needed which make the teaching- learning much more 
effective.    
 
Inovativetive Approaches towards Humanities 
 
Today innovation in teaching and learning means an advanced and unique application of 
traditional practices as well as new methods to improve the existing system in various 
areas, organisational originality and more importantly public sector incentives to 
improve the services in education. The National Innovation Council of Government of 
India (NICGI) mentions that “innovation is being seen as a means of creating 
sustainable and cost-effective solutions for people at the bottom of the pyramid, and is 
being viewed as an important strategy for inclusive growth in developing economies” 
(“Introduction”, 2019). The council was set up to analyse, discuss and implement a road 
map to innovation for 2010-2020 and in order to do so it mentions five parameters. 
These include “i. platform for innovation, ii. a focus point for innovation, iii. an 
ecosystem for guiding innovation, iv. focus on drives for innovation and v. expand 
space for discourse on innovation in this country” (National Innovation Council, 2014). 
Thus, this council suggests a look beyond traditional practices and emphasises on 
minorities and economically backward classes in higher education as it points out the 
expansion of space of disciplines with multidisciplinary collaborations according to the 
need and demand of the global relevance. The report also mentions the expansion of 
discourses according to the contemporary relevance and gives emphasis on debates, 
seminars and conference which will provide new ideas to the innovation portal. These 
steps are necessary for the higher education in India as it encounters an unprecedented 
growth marked by the rising number of students, the expansion of institutions and more 
importantly a remarkable leap in public funding. Even with the motto to provide equal 
opportunities to each and every sector of society with an ever-growing number of 
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students, the higher education system in India encounters a challenge to renovate the 
whole system for excellence.  
 
 The descending situation of humanities can be thus revived by supporting the multi and 
inter-disciplinary research. The new discipline will open the gates of research 
opportunities. Along with this, it will provide a wide job market to the students. With 
this new avenue, the age-old branches of humanities will able to cope up with the 
changing and dynamic nature of teaching learning in higher education. This will also 
provide the developing paradigms in research and innovation as with the 
multidisciplinary approach towards the study of two or more disciplines interacting with 
each other held responsible for the emergence of newer currents and dimensions into 
academia and research for the benefit of the society and for the national and global 
changes in educational system. This modernised and international approach towards 
humanities enhance the present curriculum and works towards employability and 
improvement of teaching and learning outcomes. This method also provides learning 
opportunities, skills and network to the next generation of Indian researchers. Some of 
the universities and the premier institutions in India has already started the expansion of 
courses and adapting non-traditional studies to have a good student attraction. Several 
institutions are already exercising an inclination to the professional skill development 
programme/courses in specific areas where the subjects like gender studies, diaspora 
studies, disability discourses are getting priority. Even in some universities, a renewed 
interest is made to enquire into the languages, not just the international languages but 
also the regional languages of India. 
 
 Interdisciplinary study means interaction and interchange between two or more 
disciplines. Though the words interdisciplinary and multidisciplinary are used 
synonymous there is a difference between them. Multidisciplinary means a simple 
juxtaposition of two or more disciplines, there is no integrity or interchanging relation 
there between the disciplines. On the other hand, interdisciplinary is always 
transformative in nature, which forms a new of knowledge by engaging with discrete 
disciplines. Therefore, Moran rightly points out that  
 

Interdisciplinary approaches often draw attention, either implicitly or explicitly, 
to the fact that what is studied and taught within universities is always a 
political question. As the composite nature of the term itself suggests, 
‘interdisciplinarity’ assumes the existence and relative resilience of disciplines 
as modes of thought and institutional practices. (Moran, 2002)  
 

Thus, these approaches establish a kind of undisciplined space between disciplines and 
also attempts to transcends the disciplinary boundary altogether. Through this 
interdisciplinary approach in higher education an advancement of critical thinking and 
skills has become possible.  
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Conclusion 
 
Thus, to conclude that, with the rise of interdisciplinary and multidisciplinary studies a 
new way toward international collaboration with other foreign universities in the area of 
humanities begins. Apart from the current dismal state of humanities in higher education 
in India there is an optimism that this situation will change soon with renewed interest 
from the Central Government in the branches of humanities. The 12th Five-Year Plan, 
2012-17, Higher Education in India: Vision 2013 and many other funding agencies are 
focusing on new research opportunities, interest of students and innovative approaches 
towards teaching- learning in humanities. The governmental plans are aimed at 
strengthening the capacity of existing institutions as well as introduces courses on 
humanities and social sciences for science students. Therefore, in an institutional level 
as well as from the government an innovative approach should be built up to carry the 
research in the areas of humanities and enhance the teaching learning in higher 
education. However, many scholars argue that in interdisciplinary and multidisciplinary 
studies the unique nature of a particular subject gets affected but this approach provides 
a global platform to the students. Moreover, it can be said that the interaction between 
two or more disciplines are lucrative in terms of workability.      
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Abstract : Looking into increased power demand efforts are diverted for development 
of renewable energy sector. The western Rajasthan has good potential of both solar and 
wind energy and can fulfil the need of even whole country. Jodhpur district located in 
western Rajasthan has good potential for both solar and wind energy. In this paper the 
solar energy potential of solar energy in Jodhpur district will be evaluated.  
 
Keywords: Renewable Energy, Solar Energy, Climate. 
 
Introduction 
 
Rapid increase in population put pressure on conventional sources of energy and today 
all efforts are directed to use more and more renewable energy potential to reduce the 
pressure. The change in lifestyle also increased the per capita energy requirement even 
in rural areas also. The non-conventional reserves came into existence after thousands of 
year geological activities and are limited. These non-conventional sources are also 
causing harm to our environment in different ways. In recent years the contribution of 
renewable energy in total energy production is increased all over the world. Sometimes 
ago India was also facing energy availability crisis but in recent years  constant efforts 
were made for development of renewable power sector and as a result today India is 
able to meet its energy requirement. 
 
The solar and wind energy are important sources of renewable energy. For solar energy 
high temperature and high number of sunny days are required and on the hand high 
wind velocity yields high wind energy generation. Fortunately, Rajasthan is blessed 
with both high solar and wind energy potential because of its special geographical 
location.  Rajasthan is today emerged as hotspot for renewable energy producers. 
 
The western most part of Rajasthan is characterized by high temperature and wind 
velocity. The average temperature in western most districts of western Rajasthan ranges 
between 28 C to 45 C and the average velocity is above minimum required for wind 
energy generation. The contribution of renewable energy in recent few years is 
constantly increasing in total energy generation of Rajasthan. In Rajasthan due to low 
average rainfall a vast land is not under cultivation and available for setting up of wind 
or solar plants.  
 
Jodhpur district lies in the western part of Rajasthan and has good potential for both 
solar and energy generation. Jodhpur is famous as 'Suncity' all over the world because it 
receives good sunshine for about 325 days in a year. In recent few years solar energy 
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generation in Jodhpur is gaining boom and government is focusing on development of 
transmission line and Grid Sub Stations (GSS) to facilitate the solar energy generation 
in this area.  
 
Objectives  
 To evaluate the climatic conditions of Jodhpur district favourable for solar energy 

generation. 
 To assess the solar energy potential in Jodhpur district of Rajasthan. 
 
Methodology 
 
The study is based on secondary data available regarding climatic conditions and energy 
data as published by Energy Department, Government of Rajasthan.  
 
Climatic Conditions of Jodhpur 
 
The climate of Jodhpur is hot and characterized by high temperature and low rainfall. 
The temperature in Jodhpur district recorded highest as49 C in summer and lowered 1 
C in winter. The temperature in Jodhpur district remains high from month of March to 
month of end of October, except the monsoon days when temperature lowers down due 
to rainfall. The Jodhpur district also receives sandstorm locally known as 'Andhi' in 
summer season.  
Temperature 
The average temperature in Jodhpur district ranges from 16.9 C in winter to 34.4 C in 
summer. Although, the temperature remains high in summer in day hours but due to 
presence of sandy soil, the temperature lowered down steeply in nights and thus the 
nights in north-western part of district are comparatively cool.6 The month-wise 
maximum, minimum and average temperature in Jodhpur (C) district in 2019 is shown 
in following table : 

Table 1 
Maximum, Minimum and Average temperature in Jodhpur (C) 

(January-December 2019) 
Months Max. temp 

(C) 
Min. Temp. (C) Average Temp. 

(C) 
Jan 24 15 20 
Feb 26 16 21 
Mar 31 22 27 
April 40 30 35 
May 41 31 37 
June 42 32 38 
July 37 29 34 
August 34 27 31 
Sept. 35 27 30 
Oct. 34 26 31 
Nov. 29 21 26 
Dec 24 14 19 

https://en.climate-data.org/asia/india/rajasthan/jodhpur 
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 The above table and graph shows that the temperature in Jodhpur district start rising 
from month of January to June and then temperature starts decreasing and reached to 
minimum in December. The temperature remains high in month of April to June. It is 
also clear from table that the mean average temperature of Jodhpur district is measures 
around 30 C thus the climatic conditions of Jodhpur district are suitable for solar 
energy generation.  

Rainfall  

The Jodhpur district receives average rainfall of 360 mm but on basis of rainfall receives 
the district is divided into two zones – first North-west part of Jodhpur district receives 
200-300 mm rainfall and the South-east part of district receives 300-400 mm rainfall. 
The rainy days in Jodhpur district are limited to maximum 15 days only. The rainy 
season starts in late June and ends in last of September. The month-wise average rainfall 
(mm) and rainy days in Jodhpur district is shown in following table: 

Table 2 
Average rainfall (mm) and rainy days in Jaisalmer 

(January-December 2019) 
 

Months Average rainfall (mm) Rainy Days 
Jan 0 0 
Feb 2.4 2 
Mar 6.7 2 
April 1.1 3 
May 12.3 4 
June 21.5 13 
July 97 16 
August 472.3 21 
Sept. 60.7 14 
Oct. 6 5 
Nov. 24.9 9 
Dec 0.7 2 

Source: https://en.climate-data.org/asia/india/rajasthan/jodhpur 
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 The above table and graph shows that rainy season in Jodhpur district spreads from July 
to September month and receives highest rainfall in month of August.  

Solar irradiation 

 The Annual Direct Normal Solar Irradiation map of Jodhpur district shows that Dechoo, 
Shekhala, Shergarh, Balesar, Tinwari, Lohawat tehsils, western part of Phalodi and Bap 
tehsils and small north-west part of Jodhpur and Osian tehsil receives 7.5-8.0 
kWh/m2/day direct solar irradiation which is highest solar irradiation received in India. 
The rest Pipar, Bilara, Bhopalgarh, Luni, Baori, Bapini receives solar irradiation 
between 6.0-6.5 kWh/m2/day which is also second highest solar irradiation received in 
India. (Map) 

 
Land Use pattern 

The land use pattern of Jodhpur district is shown in following table: 
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Table 3 
Land use pattern in Jodhpur district (2015) 

 
Type of land area in ha 

Mis. Tree 89 

Permanent pasture 122349 

Forest 6996 

Non agri uses 80343 

Barren 145368 

Cultivated waste land 15398 

Fallow land 514159 

Net sown 1371703 

Total 2256405 
Source: Statistical Abstract 2016-17, Directorate of Statistics, Govt. of Rajasthan 
 

 

 
 
 
 
The above table and graph shows that in Jodhpur district the there is vast permanent 
pasture, barren, cultivated waste and fallow land which makes the area suitable for 
renewable energy generation.  
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SOLAR ENERGY POTENTIAL IN JODHPUR DISTRICT 

 The details of financial year were installed Solar Power Projects connected to Grid in 
Jodhpur district are given in following table:  

Table 4 
Financial Year Wise Solar Power Projects 

Connected to Grid in Jodhpur district 
Financial year No. of projects Installed cap (MW) 

2011-12 17 71 

2012-13 28 261.9 

2013-14 4 28 

2014-15 4 39 

2015-16 15 275 

2016-17 15 398 

2017-18 20 465 

Total 103 1537.9 
 Sourse: Annual Report, RRECL, Government of Rajasthan, 2019.  
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 It is clear from above table and graph that total 103 solar power plants were installed 
from 2011-12 to 2017-18 out of which highest 28 plants were installed in year 2012-13 
and in year 2013-14 and 2014-15 only 4 solar plants in each year were installed. The 
above table and graph also shows that total 1537.9 MW capacity was installed from 
2011-12 to 2017-18 and in last three financial years from 2015-16 to 2017-18 the solar 
energy capacity installed in a year increased significantly. Earlier from 2011-12 to 
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2014-15 very low power generation capacity was installed except the year 2012-13 in 
which 261.9 MW capacity was installed.   

Tehsil wise Distribution of Solar Projects in Jodhpur District 

 The tehsil wise distribution of solar projects installed and capacity of plants in Jodhpur 
district is given following table:  

Table 5 
Tehsil wise distribution of solar projects installed and capacity of plants in Jodhpur 

district 
 

Tehsil No. of projects Installed cap (MW) 
Bhopalgarh 1 5 
Shergarh 2 2 
Osiyan 10 30 
Phalodi 32 275 
Baori 6 131 
Bap 52 1094.9 

 103 1537.9 
Sourse: Annual Report, RRECL, Government of Rajasthan, 2019.  
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 The above table and graph shows that the Bap tehsil of Jodhpur district in having 
highest 52 solar plants installed as on 31.04.2017 having capacity of 1094.9 followed by 
Phalodi tehsil having 32 solar plants of installed capacity 275 MW and Osian tehsil 
having installed capacity of 30 MW. 

Conclusion 
The ever increasing need put high pressure on non-conventional energy sources and thus 
non-conventional sources of energy are exhausting at high speed. To meet the energy 
needs today alternative sources of energy may be best way to reduce pressure on non-
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conventional sources of energy. The climatic conditions of western Rajasthan makes the 
area difficult to live but the area is bestowed with good potential of renewable energy 
sources. In Jodhpur district of western Rajasthan the installed capacity of solar energy is 
increasing year by year and government is making constant efforts for development of 
solar energy sector in the state. 
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Abstract 
 The present paper deals with ethno botanical study of some medicinal plants used by 
rural people .Rural people living in village who traditionally being settled in 
agriculture, people and vast array of knowledge on the uses of plants. They inherit the 
knowledge of using plants for the treatment of common diseases prevailed in this 
area. Local medicine men in their community called ojha or Mahan are expert in this 
form of treatment. However, present generation of rural people are reluctant to their 
inherited knowledge and local resources of plants for therapeutic purposes. This 
warrants urgent documentation of their ethno medicinal knowledge and conservation 
of the fast depleting plant resources. In this study of survey was carried out to record 
ethno medicinal knowledge of rural people of Nalanda District in Bihar. This paper 
reports the uses of twenty medicinal plants commonly used by them. 
 
Keywords: Ethnobotany, Medicinal Plants, Rural, People 
 
Introduction 
Ancient India was a treasure house for various alternative medicine systems like 
ayurveda, unani, siddha all of which were based on preparations and formulations 
made from various plants. India is so rich in biodiversity that it has been recognized 
as one of the twelve mega-biodiversity countries of the world. Terai and Brahmaputra 
valley of the Eastern Himalaya comes under the fringes of biodiversity hotspot. Rural 
people are traditionally settled agriculturists. They cleared the vast forest area of 
Brahmaputra basin to make it habitable and ploughable. At the same time their 
curiosity and love for nature made them aware about the importance of plants. Rural 
people medicine men, called ojha or mahan, know the use a number of plant species 
for the preparation of herbal medicines which they use for the treatment of various 
diseases effectively. However, with the passage of time and development of modern 
allopathic medicines new generation of rural people  are reluctant of their vast natural 
resources and inherited knowledge. This has resulted in fast disappearance of their 
rich traditional knowledge system. So there is an urgent need to make an inventory 
and documentation of their ethno botanical knowledge for the treatment of common 
diseases. 
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Methodology  
 
Studyarea: Nalanda and its adjoining area viz, Shilaw, Pawapuri, Griyak, Nalanda and 
Biharsharif town. 
 
Collection ofdata 
 
Household surveys were conducted using questionnaire and interviews with locals to 
study the ethnobotanical knowledge of this community during 2017-2019. During this 
process it was found that they possess a vast knowledge on the use of plants for 
therapeutic uses. Interviewees were grouped into four classes on the basis of their ages 
(10-20, 20-40, 40-60and >60 years of age). Local medicine men called ojha or mahan 
were interviewed to document their expertise. The medicinal uses of the plants for the 
treatment of common ailments were documented by group discussion also.  Information 
on theseasonal availability of the medicinal plants in the locality and their vernacular 
names was gathered to collect specimens for the preparation of herbarium sheets.  
Result andDiscussion 
 
In my survey it was found that both elderly men and women above 60 years of age 
had more traditional knowledge about the therapeutic uses of local plants than any 
other age group. This may be attributed by the fact that during their childhood days 
plants have been used to treat diseases at home in the absence of modern medical 
facilities. 

Table 1: Medicinal plants used by the rural people for common diseases 
 

  
Sr.No 

Scientific name 
(Family) 

Local name Habit Parts used Medicinal Uses 

 Dicotyledons 
1 BombaxceibaL. 

(Bombacaceae) 
Shimuli Tree Spine, Spin used like sandal to cure 

pimples 
2 Calotropisprocera(Willd.) 

DryandexAit. 
(Asclepiadaceae) 

Akanda Shrub leaves Leaf warmed under slow heat and 
applied to relievearthritic pain and 
swelling 

3 CentellaasiaticaL. 
(Apiaceae) 

Bara mani- 
muni 

Herb Whole plants Plant Extract is used to cure 
amoebic dysentery 

4 ChorchorusolitoriusL. 
(Tiliaceae) 

Pata Herb Leaves Decoction from dried leaves used 
as blood purifier 

5 Clerodendrumindicum(L.) 
Kuntze 
Verbenaceae) 

Bhauti Under- 
shrub 

Leaves Leaf paste used in diabetes 

6 Croton 
banplandianumBaill. 
(Euphorbiaceae) 

Ban-dakait Herb Leaves Paste used to stop bleeding 

7 JatrophagossypiifoliaL. 
(Euphorbiaceae) 

Bherenda Shrub Latex Younger stem used as natural 
toothbrush to cure 
toothache 

8 Leucasaspera(Willd.) 
Spreng.(Lamiaceae) 

Dhulpi Herb Young 
plants, 
Leaves 

Extract of leaves in 
Gynaecological problem 

9 MoringaoliferaLam. 
(Moringaceae) 

Sajina Tree Leaves Whole leaves cooked and eaten in 
diabetes and 
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high blood pressure 
10 PsidiumguajavaL. 

(Myrtaceae) 
Tam Tree Leaves Paste used to cure toothache 

11 Phyllanodiflora(L.) Grene 
(Verbenaceae) 

Ban-okhra Herb Leaves Extract used to cure common cold 

12 PhyllanthusniruriL. 
(Euphorbiaceae) 

Ban amlaki Herb Leaves Used in lever diseases 

13 SolanumnigrumL. 
(Solanaceae) 

AdhBathua Herb Leaves Leaf paste applied on the forehead 
to relieve 
headache 

14 SyzigiumcuminiL. 
(Myrtaceae) 

Jamun Tree Dried seeds Decoction from ground seeds used 
to treat diabetes 

15 Tabernaemontanadivaricat
aR.Br. ex 

Roem&Schult 

Sadaphul Shrub Flower Extract used to cure ear-ache 

16 Tagetespatula L. 
(Asteraceae) 

Gendaphul Shrub leaves Paste used to stop bleeding 

17 Vitexnegundo L. 
(Verbenaceae) 

Nishinda Tree Leaves Leaf used as pesticide 

18 Colocasiafallax 
Schott.(Araceae) 

Kala kachu Herb Leaf with 
long 
Petiole 

Cooked and eaten in anaemia 

19 Costusspeciosus (Koenig) 
Smith 
(Zingiberaceae) 

Kewa Herb Rhizome Extract used to cure intestinal 
worms, asthma, 
bronchitis 

20 Curcuma amadaRoxb. 
(Zingiberaceae) 

Kachulote Herb Rhizome Used in amoebic dysentery 

 
Of these twenty medicinal plants, all except one were phanerogams. The majority of the 
phanerogams were dicotyledonous plants while only three were monocotyledons 
 
Plant parts used as medicine by rural people  included whole plant, spine, young root, 
leaves, stem, latex, dried seeds, flowers, rhizome and ripened fruits. Leaves were the 
most preferable plant parts used to treat various ailments whose mode of application 
also varied from drinking extract of leaves, applying leaf extract on affected area, 
applying leaf paste, dry heating with leaves to simply cooking asvegetables. It has been 
found that they use the rhizome or the whole plant of only six plants. As the process 
kills the whole plant, this mode of application is detrimental for biodiversity. On the 
other hand use of aerial plant parts like leaves, flowers, fruits or seed which may not 
affect the plant body lethally may be regarded as the conservationist nature of this 
community. Rajbanshis collect some of these plants as weeds from wild 
habitatsaswellasfromagriculturalfields.Butithasbeenfound that culturally they cultivate 
most of the plants in their outskirts of houses as well as a few in agricultural fields. So 
this indirectly conserves those plants helping in amelioration of biodiversity loss.But 
recent changes in the mind setup, establishment of allopathic medicine shops in their 
villages, easy availability of allopathic medicines over the counter without doctor’s 
prescription and socio-economic changes have triggered fast deterioration of these 
traditional healing practices. Moreover with the increase of population pressure and 
conversion of land for the purpose of agriculture and residence, rich biodiversity of this 
area has lost. So the newer generations are not familiar with the plants and their 
therapeutic applications. 
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Conclusion 
 
The present study focused on the need of proper documentation of the medicinal 
plants used by the rural people of Nalanda district for common diseases prevailing at 
this area. However, present generation are least interested for traditional medicines. 
Proper documentation and conservation of the plants used by rural people is 
necessary which should play a great role in ayurveda, homoeopathy and in modern 
medicine. 
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Abstract: 

If health is defined ‘as a state of complete physical, mental and social well-being and 
not merely the absence of disease or infirmity’, it follows that existence is a necessary 
condition for aspiring for health. Healthy lifestyle and high intake of nutritious food can 
provide good health throughout the life of the humans. The poor nutrition and 
unawareness on the utilization of health facilities during their childhood and 
reproductive age are the major factors responsible for the high maternal mortality. 
Though government of India has been taking several efforts to improve the health status 
of women, poverty, gender discrimination and illiteracy are the major obstacles 
associated with the implementation of appropriate interventions. The present paper 
focuses on the major factors, which influence the health concerns of the women in 
India. 

Introduction 

Women’s health concern is influenced by interrelated biological, social, and cultural 
factors (Figure 1). It is generally expected that women can live longer than men but it 
does not necessarily ensure a better quality of life. Profound studies reported that 
women are more sickly and disabled than men throughout the life cycle. It has been 
suggested that women are particularly vulnerable, where basic maternity care is 
unavailable. Due to the involvement of biological factors, women are more prone to 
sexual exposure of contracting sexually transmitted infections (STIs), including the 
human immunodeficiency virus (HIV) than men. Moreover an early marriage and 
childbirth could be responsible for prevailing wide variations in the socioeconomic 
status. Profound studies pointed out the voluntary involvement of the community, 
paramedical workers, NGOs, Policy makers in various developmental programs for the 
removal of poverty and to improve the literacy rate among females. Nutrition and health 
education should be strengthened through the department of Health to improve the 
nutritional status of mother and child, which are intimately linked. A strong and 
sustained government commitment is therefore needed to improve women’s, health 
concern. 
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Figure-1: Factors that determine the health concerns of the women. 

 
 
Objectives 
 
The main objective of the present paper is to focus on the health status of women in 
India. 
 
Data collection 
 
The present paper to purely based on secondary data. Necessary data is collected from 
the published and unpublished sources like books, journals, publications and 
Government reports. Relevant data was also collected from the websites concerned. 
 
Women Health in India 
 
Health is complex and dependent on a host of factors. The dynamic interplay of social 
and environmental factors have profound and multifaceted implications on health. 
Women live experiences as gendered beings result in multiple and, significantly, 
interrelated health needs. But gender identities are played out from various location and 
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positions like caste and class. The multiple burdens of ‘production and reproduction’ 
borne from a position of disadvantage has telling consequences of women’s well-being. 
The present paper on women’s health in India systematizes existing evidence on the 
topic. Different aspects of women’s health are thematically presented as a matter of 
presentation. The conditions of women’s lives shape their health in more ways than one. 

Some indicators on the quality of life in Asian countries, including India have 
improved over the years such as life expectancy, literacy and infant mortality, while 
others have remained static or deteriorated such as environmental sanitation and 
environmental degradation.  

Health and nutritional status of Indian women 
 
It has been suggested that the health and nutritional status of Indian women becoming 
worse due to the prevailing culture and traditional practices in India. Indian women are 
generally vulnerable to poor nutrition, especially during pregnancy and lactation. It has 
been pointed out that the impact of nutritional status of the mother is more pervasive 
than the impact of other factors on birth weight. It has been observed that the dietary 
intake of rural pregnant women was lower than the recommended level.  Usually low 
weight infants are born to mothers with under nutrition and poor health. The incidence 
of anemia was found to be highest among lactating women followed by pregnant 
women and adolescent girls. Epidemiological studies pointed out that worldwide 50 
percent of all pregnant women are anaemic, and at least 120 million women in less 
developed countries are under weight. In South Asia, an estimated 60 percent of women 
are under weight. Pregnant adolescents, especially who are underweight, are at greater 
risk of various complications such as obstructed labour and other obstetric 
complications. Unawareness on health care during pregnancy thus results in negative 
outcomes for both the mother and the child. Right and proper education to the mothers 
had a significant influence on their nutritional status and their health. Definite steps 
should be taken to educate women about the importance of health care for ensuring 
health pregnancies and safe childbirths. 

 
Gender discrimination 
 
Women’s disproportionate poverty, low socio economic status, gender discrimination 
and reproductive role not only expose them to various diseases, but also their accesses 
to and use of health services. Domestic violence, rape, and sexual abuse against women 
affect their productivity, autonomy, quality of life, and physical and mental well being. 
Men transmit the infectious virus to women fourfold than women are to men. Women 
also acquire HIV infection when they receive blood transfusions to combat pregnancy-
related anaemia or hemorrhage. Sexual abuse during childhood enhances the mental 
depression and reproductive tract infections in later life, which could often lead to 
female infertility. Gender discrimination (son preference) along with high dowry costs 
for their daughters, marriage, often results in the mistreatment of daughters. Bias in 
education and formal labor force participation as well as leading life under the control 
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of their fathers, husbands, and sons could exert a negative impact on the health concerns 
of Indian women. Though worldwide women have increased life expectancy at birth, 
the systemic problems associated with Indian women’s health chances of a typical 
female advantage. In India, both men and women have the same life expectancy at 
birth. Financial support, old age security, property inheritance and dowry etc.. 
Contribute to the preference of sons over daughters. The Indian government has, 
however taken necessary steps to alleviate the current gender discrimination. Unwanted 
and illegal pregnancies terminated by unsafe abortions could have negative 
consequences on women’s health. Reducing fertility may often improve the overall 
health of Indian women. The torture and violence given to women by her husband and 
mother-in-law could also be a key factor for the negative impact on the health and 
mental status of Indian women. Children who born to mothers with low level of 
education suffer from nutritional disorders twice fold than mothers with higher 
education. 

Malnutrition 
 
Malnutrition, deficiencies of calories, protein, vitamins, and minerals and other poor 
health and social status, affects millions of women and adolescent girls around the 
world (Figure 2). Malnutrition, a serious health concern, threatens the survival of Indian 
mothers and their children. Adequate nutrition is thus an essential cornerstone to 
maintain the health of any individual, especially women. Baby born to malnourished 
woman faces multiple complications, including cognitive impairments, short stature, 
lower resistance to infections, and a higher risk of disease and death throughout their 
lives. Women are more prone to nutritional deficiencies than men due to the fact of 
women’s reproductive biology, low social status, poverty, and lack of education. The 
two most common nutritional deficiencies in the women worldwide are iron deficiency 
and around of the Indian pregnant women suffer from iron deficiency anemia’s. 
Nutritional deficiencies, iodine deficiencies and low intake of essential nutrients.   This 
enhances the chances of having a low birth-weight infant, as well as impaired fetal 
development in pregnant women. Low intake of nutrition during girls’ childhood may 
cause stunted growth, which in turn leads to higher risks of complications during and 
following childbirth. Mental impairments impede physical development, and harm 
school performance. Maternal malnutrition often results due to the kind of reproductive 
cycle, they have and spending more times on household work. Around 450 million 
women are underweight due to lack of protein diet during their childhood in developing 
countries. The highest incidence of malnutrition among women. The disorders 
associated with malnutrition among in women, are is presented in  
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Figure-2 

 
Figure-2: Disorders associated with malnutrition among women 
 
Maternal mortality 
Maternal mortality remains stubbornly high in India as compared to many developing 
nations India has contributed approximately 20% percent of all maternal deaths 
worldwide between 2006 and 2016 This was due to lower socioeconomic status and 
cultural constraints as well as limiting access to health care. Maternal mortality is 57 
fold higher in Indian women than in the United States. India’s maternal mortality ratio 
is lower than the ratios for Bangladesh and Nepal, while it is higher than those in 
Pakistan and Sri Lanka. Severe anemia accounts for 20% of all maternal deaths in 
India. It has been suggested that, higher literacy has greater maternal health as well as 
lower infant mortality. Cardiovascular disease is the major contributor to increased 
female mortality in India, which is due to differential access to health care between the 
sexes. 

 Moreover, Indian women suffer from mental depression at higher rates than Indian 
men. More Indian women committed suicide as compared to men, which are directly 
related to depression, anxiety, gender disadvantage and anguish related to domestic 
violence. Very strict, strong and sustained laws should be framed by the government to 
prevent the gender based violence as well as to improve the educational and health 
status of the women. 
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Table: 1 

Maternal Mortality Ratio 
 
State/UTs 2001-03 2004-06 2007-09 2010-12 2011-13 

Andhra Pradesh 195 154 134 110 92 

Assam 490 480 390 328 300 

Bihar / Jharkhand* 371 312 261 219 208 

Gujarat 172 160 148 122 112 

Haryana 162 186 153 146 127 

Karnataka 228 213 178 144 133 

Kerala 110 95 81 66 61 

Madhya Pradesh 379 335 269 230 221 

Maharashtra 149 130 104 87 68 

Odisha 358 303 258 235 222 

Punjab 178 192 172 155 141 

Rajasthan 445 388 318 255 244 

Tamil Nadu 134 111 97 90 79 

Uttar Pradesh / 
Uttarakhand* 

517 440 359 292 285 

West Bengal 194 141 145 117 133 

India 301 254 212 178 167 
 
Source: Sample Registration System, Office of the Registrar General, India 
 
The Maternal Mortality Ratio has declined from 301 in 2001-2003 to 167 in 2011-2013. 
Among the major the states Maternal mortality rate is highest in Assam (301) followed 
by Uttar Pradesh (285) and lowest in Kerala (61) followed by Maharashtra (68) 
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Conclusion 
 
Good health is a key criterion, which contributes to human wellbeing and economic 
growth. Adequate nutrition for women would help them to serve as productive 
members of the society to develop the consequent health generations. The government 
should take necessary and compulsory policies to improve the literacy rate and quality 
education as well as to provide adequate employment opportunities for women, which 
might explore positive impact on the women’s health concerns. The government can 
also improve the health status of women by strengthening and expanding essential 
health services as well as by frequent counseling awareness on educational and 
nutritional needs and gender based violence. 
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Abstract: 

The research paper presents results and analysis from an interview study conducted with 
110 fresh B. Arch graduates from three institutes regarding their expectation, aspirations 
and difficulties they face in their undergraduate architectural education in India. The 
interviews sought to gain in-depth understanding of their needs, since they are takers of 
B.Arch. program and later, they will be exposed to a new world and way of thinking, 
perceiving and taking into cognition the subjects they have learnt and academic 
stipulations hence it is the responsibility of the educators who formulate the curriculum 
and syllabus to look into the user’s expectations, aspirations and difficulties in learning 
architecture.  

Keywords: Cognition, Perception, Retention, Interest, Skill, Empowerment 

Introduction 
Profession and education of architecture are at crossroads, facing irrelevance, as 
compared to yesteryears and is rising. It is important to probe into the reasons for such a 
plight to the noble profession, which has always found meaningful and worthy 
expressions in terms of cultural products that made the habitation of humanity a bliss. In 
ascetics; the students of architecture placed at one side, and the other sides are occupied 
by statutory institutions of authority and schools of architecture consisting of 
management and faculty members. Teaching and learning happen in standardised spaces 
of instruction with mostly built and unbuilt spaces along with inadequate infrastructure 
and supporting laboratories. Stereotype dominates the design of such spaces regardless 
of the creative nature of the subjects being taught.  
 
Although, admission to B. Arch program is regulated through common entrance 
examinations to ensure aptitude, it rarely attains the expected results and homogeneity 
in the students admitted. The case is worse in institutions of higher education like IITs, 
NITs, SPAs where the opportunity lies at the second year beginning for the highest-
rankers for ‘branch change’ that would fetch them in fifth year better campus 
placements with higher-package jobs or even for higher studies like MBA or research. 
As a regular student in the first year learns of the opportunities for a better future lies 
elsewhere, frustration sets-in. With this trend continuing, lack of interest is generally 
observed in students in the form of absenteeism, irregular submissions, skewed skill 
acquisition, and even depression. This situation has to be carefully studied and the 
reasons analyzed for generating appropriate solutions for active learning, retention of 
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interest, and improvement of perception leads to better cognition and empowerment of 
the learners so as to enhance the value of the B. Arch Program. 
 
Architecture in the past is connected with producing individual works of art and culture, 
with the then available time-tested technology and science, mostly at the individual 
level. The design method was mostly intuitive and relied heavily on the experience, 
judgment, and talent of the individual designer. Although this approach to architecture 
resulted in some marvellous achievements of previous generations; today, the profession 
faces severe challenges of ‘global nature’ including that of the increasing influence of 
computers, changing roles of professionals, perils of climate change, falling economy 
and man-induced calamities that threaten its traditional roles (Salama, 1995). Research 
in architecture shall be given adequate importance and the Education Policy 2020 places 
emphasis on this fact through appropriate verticals. It is time to think whether the 
authorities responsible for controlling education in architecture are taking appropriate 
steps to impart knowledge that are useful and enabling, skills that are giving choice and 
confidence for the students in order to face the changing requirements of a ‘being 
changed’ world. 

Although the pedagogical approach prevalent in architectural design gives a better 
opportunity and all aspects of architectural ideas, including formal aesthetics, building 
technology, theory, history and practical skills such as drawing or model making are 
covered; it is time now to get adapted to the rapidly changing needs to retain relevance 
of the profession. It is vital to find out the learning effectiveness of subjects taught and 
how it can be maximized by extending its influence through any alternative method. 
Further, learning to think and production of knowledge are to be emphasised. In this 
case, the Cognitive approach to learning comes as a ‘novel and empowering’ method of 
learning and empowering the graduates. This study aims to investigate the perceptions, 
aspirations, and difficulties that learners face in undergraduate architecture education 
and to explore the appropriateness of the cognitive approach to effective learning and 
empowering. It is essential to understand which are the skills needed for empowerment 
of the graduates of B. Arch program; especially in facing the new world challenges. 
Although sketching, colouring, and model making are essential; the contemporary world 
has higher expectations from the design professionals in computation, modelling, 
efficiency evaluation, performance evaluation, and the simulation that are using 
advanced tools of modelling, simulation, and computation. So too, over and above the 
basic sciences, knowledge, and experience with building physics, services, BIM, project 
management, and in-depth understanding of modern materials and technology. It would 
be appropriate to redefine skills as a means to enable and empower the graduates to 
research further, expressions, and productions in architecture, keeping them relevant and 
worthy in a world of changing expectations. Therefore, it is vital to have a serious 
concern over the ‘skills and the relevance of skills’ to be acquired.  
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Architectural Education: 

Architecture education, like any other education, conveys, conserves, and transmits the 
profession, knowledge and a society's values at large. Successful professionals' study 
their life's work through specialized training which when applied, gives them personal 
experience and revelation. However, it is sad to note that teachers of professional 
courses in college and university are rarely prepared enough for performing their roles 
effectively, especially in the absence of ‘mentorship’ in teaching. They master 
disciplinary (domain-based) knowledge through focused undergraduate and graduate 
studies has given a domain-based separation rather than integration which is dropped in 
the Education Policy of 2020 (MoE). However, only a few undergo instruction for 
imparting expertise to novices. It could be seen that the lacunae are overcome through 
faculty induction programs supported by Council of Architecture (CoA-NIASA), 
AICTE, and MHRD. Some graduates, mostly qualify and enter the teaching profession 
with innate skills for interacting with students, speaking publicly, and promoting better 
learning experiences. Others mature as teachers on the job, while their early struggle 
affects generations of students who enrol in their classes (Davies, 2006). 
 
It is important to analyse content, process and teaching style in architectural education, 
if it is to remain relevant. There is a disparity between how architecture is approached in 
design education and how it is created in real life. Architecture in design education is 
regarded essentially as a fine art based on the principles of formal composition whereas 
architecture in built form, created in real life has less emphasis on such a formal design 
than on functional and structural goals Fig 1. The social implications of architecture 
have been increasingly emphasized in early nineteenth century, considerably affecting 
the concept of mass housing and urban design. 

 

Fig 1: Disparity between Education and Practice (Source: Authors) 

Student’s perception regarding current scenario 

Methodology used is online questionnaire survey of 110 students from three institutes; 
30 students from Autonomous public technical and research university having a strong 
technical background, 40 from state university having strong design background and 

Approach in Architecture 
Education; theory based 
ideal, with less practical 

insight, can avoid economic 
viability

Architecture created has 
emphasis on practical 

insight, economic viability 
and safety
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other 40 from private university who thoroughly follows Council of India (CoA) 
guidelines. This study will help to investigate the expectations and aspirations along 
with the difficulties faced by learners in undergraduate architecture education and 
exploration towards alternative approach to overcome. 

Successful teaching does not happen by accident or chance. It is achieved when the 
teacher understands current students and expectations of twenty first century; changing 
trends in teaching learning process, students’ behaviour and adopts an appropriate 
instruction methodology (Davies, 2006).  

 
Findings 
The results of which are summarised as given below: 
Students were asked to list their expectations from B. Arch program. 
Responses extracted from the students are Designing ability, Information accrual, 
highly paid job, reputation, opportunities like other departments of engineering, soft 
skill development, starting to open their firm, secure future, sufficient open elective, and 
doing mastersfrom the foreign university. 
Students from three institutes were asked to rate the expectation from the B. Arch 
program from the following parameters; parameters like Highly paid jobs, Reputation, 
learning to design effectively, and innovation with empowerment. 

Table 3: Expectation level on different parameters of B. Arch Program 

(Source: Authors) 
Sr. 
No 

Students Response 
regarding expectation when 
they Joined B. Arch 
Programme 

Autonomous 
public technical 
and research 
university 
(30 Students) 

State 
University (40 
students) 

Private 
University 
(40 Students) 

1 Highly paid job: 
empowerment 

3.2 3 3.2 

2 Information accrual 3.3 3.4 3 
3 Reputation: empowerment 3.7 3.5 3.5 
4 Learning to design 

effectively: empowerment 
3.9 3.8 3.5 

5 Branch change: option for 
other streams 

1.4 1.8 1.3 

7 Opportunities same as other 
departments 

4.5 2.4 2.4 

8 Innovation: empowerment 0.7 3.3 3.8 
9 Soft Skill Development 0.47 3.6 3.6 
Notes: Each item is measured on a 5-point Likert scale, M scores 3 and above 3 implies 
expectations which are important; these are of the participants who reported either 4 or 5.  

Students were asked if their overall expectation got satisfied over 5 years of B. Arch.  
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Autonomous public 
technical and research 
university  

 
State University 

 
Private University  

Fig 2: Satisfaction Level from B. Arch Program (Source: Authors) 

Table 4: Parameters where education got affected (Source: Authors) 

Sr. 
No 

Area where education got 
affected 

autonomous 
public technical 
and research 
university 
(30 Students) 

State 
University 
(40 students) 

Private 
University 
(40 Students) 

1 
Learning about new 
technology and advancement 
in architecture 

 
3.5 3.0 3.2 

2 Modern tools 2.8 2.2 2 
3 Time management 3 2.2 2 
4 Global Exposure 2.5 2.1 2.3 
5 Practical application of design 2 2.3 2.5 

6 Work Pressure (heavy work 
load) 2.3 2.1 2 

7 

Influence from other 
departments in terms of 
placements and career 
opportunities 

 
1.5 1.8 1.7 

Notes: Each item is measured on a 5-point Likert scale, M scores 3 and above 3 implies 
students are satisfied; these are of the participants who reported either 4 or 5. 

Students think their education got affected in terms of modern tools, time management, 
and global exposure, practical application of design, heavy workload, and influence 
from other departments in terms of placements and career opportunities. The field 
reality shows that unless empowered with necessary skills and knowledge, it will be 
difficult to design effectively resulting in low-pay packages! It is vital to take 
cognizance that ‘skill in architecture’ does not refer to drawing or modelling skills 
alone, but to computational, software, modelling and simulation, project management, 
parametric design and coding, building physics, economics and predictions and a whole 
array that will fetch the graduates to fit into a variety of a highly paid job or to have 
their own start-ups. Further, students have identified ten areas of concern out of which 
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four concern with ‘empowerment’ that they get during the course period of five years 
which is the finding and recommendation of Education Policy 2020 (MoE). 
Interestingly, in an institute offering B. Arch along with other B. Tech courses, which 
generally get placed with higher packages, the students of architecture are concerned 
with equal opportunity and pay package as their peers enjoy. Moreover, architecture is a 
slightly expensive course as believed by many since it involves an independent thesis 
and five-year duration as against four years in B. Tech courses. However, we must take 
cognizance of the ground reality that the beneficiaries do not understand the relevance 
of professional program initially; B. Arch with integrated training in it. Therefore, it is 
contextual and reasonable to restructure the B. Arch program to an integrated six-year 
program that gives exit possibility at the level I; after three years of continuous study, 
leading to B. Sc In architecture. B. Sc in architecture may be converted to B. Arch with 
three years of practical experience with a CoA registered professional or academician 
attached to a university having a Ph.D. in architecture and an Examination conducted by 
the CoA, to evaluate the students. Further, the program with continuous six years of 
study and learning with 12 months of independent training and thesis, will lead to M. 
Arch (Professional) a direct registration with CoA. However, any job in teaching at the 
university level shall require M. Ach (Professional) with Ph.D. in architecture or allied 
disciplines to ensure the proficiency and knowledge of teachers.  

 
Autonomous public 
technical and research 
university 

 
State University  

Private University 

Fig 3: Communication Problem: Clarity in Delivery of Lectures/Instruction 
(Source:Authors) 

One of the highest problems that students face in classroom is of communication (Fig 
3). There is no wonder since the student groups in the mass education system are drawn 
from a heterogeneous background and exposure, in a mass education system as exists in 
the contemporary world. It shows an alarming 75% of students experience 
communication problems in autonomous public technical and Research University, 70% 
of students experience communication problems in state university and 65% of students 
experience communication problem in private university in one-way lecturing mode of 
delivery in classrooms. This indicates the lower level of communicational skills, 
absence of discourse and interaction that are key parameters. Moreover, how to enhance 
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participation and discourse by way of tools and spaces of instruction becomes relevant 
along with skills which establishes the need of ‘skills and spaces with infrastructure’ 

Autonomous public 
technical and research 
university 

State University Private University 
 

Fig 4: Cognition Problem (Source: Authors) 

Another problem facing empowerment in students is ‘lack of cognition’ (Fig 4). 
Cognition requires the joint effort of all five senses of perception whereas the lecturing 
mode considers majorly sight and hearing. Perception level and involvement of all 
perceptory senses in the process of learning has to be increased for better understanding 
and comprehension; leading to better cognizance an empowerment. 

 
Autonomous public 
technical and research 
university 

 
State University 

 
Private University 

Fig 5: Demonstration Problem (Source: Authors) 

Regarding demonstration of key issues in classrooms (Fig. 5), in autonomous public 
technical and Research University, 50% students feels satisfied, leaving the other 50% 
unsatisfied not receiving expected level of knowledge and understanding. In State 
University and Private University percentage of unsatisfied students is 71% and 64%. 
To offset this problem, design classes often encourage site visits and case studies. 
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However, the inclusion of such are limited due to the prescribed time limits in semester 
and the expected outcome in order to justify the spending in management; especially in 
state university and private schools (Fig. 6). This is very serious especially in the wake 
of the decision by the concerned schools to merge professional training and final year 
thesis. However, to a great extent the need can be satisfied by the use of virtual reality, 
and the better perceptory design of learning spaces to generate and sustain attention of 
the learners. 

 
Autonomous public 
technical and research 
university 

 
State University 

 
Private University 

Fig 6: Sufficient Field Visits and Hands on Experience (Source: Authors) 

Another important problem the students face is of internship placement. Not many 
architectural firms are willing to appoint interns since they themselves are facing 
problems of existence and also the interns do not possess the required level of skills and 
knowledge so as to be employed profitably. 40% of students from all three architecture 
schools from Autonomous Public Technical and Research University, State University 
and Private University face problems of rejection. Reputed Institute solves the problem 
with the support of alumni, collaborative institutes and professional friends. However, 
most of the problems can be solved by the use of appropriately designed learning 
spaces, tools for communication, empowered faculty members, and added influence and 
moulding strength vested in the seniors. Hence the need of the hour is to create 
Cognition-based curriculums that evoke interaction and discourse, a set of space 
definers and standards to invoke and retain interest of learners, which leads to learner 
empowerment. 

Conclusion 

There exists a disparity between how the subject of architecture is approached in design 
education and how architecture is created. Therefore, it is crucial to analyze content, 
process, and teaching style in architectural education if it is to remain relevant. 
The Survey and studies done conclude that the expectations of final year B. Arch 
student (n = 110) are ‘learning to design effectively, information accrual, and 
innovation’ which is essential for empowerment. Students aspire to have their ‘own 
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firms and highly paid jobs and opportunities as other branches of engineering’. 
Difficulties they face in B. Arch program lectures and studios are ‘communication, 
demonstration, space, equipment’s and infrastructure leading to cognition problems. 
They prefer practical and field knowledge by emphasizing conceptual understanding 
rather than drafting a drawing sheet. Even the new Education Policy (India) 2020 (MoE) 
talks about instilling skills, values, and dispositions that support responsible 
commitment to human rights, sustainable development, and living, and global well-
being, thereby reflecting a truly global citizen, Cognitive learning benefits to increase 
student perception, retention of interest and information to which they are exposed and 
later to interpretation and empowerment of the learners. Learning to think effectively 
and creatively is the result of Empowerment to which the Nation aspires its designers to 
reach and master. Cognitive learning will enhance creative, critical thinking, and logical 
decision-making and innovation by instilling Empowerment in the learners of 
architecture. 
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ABSTRACT 

In line with the growth in the recent technologies, there are wide opportunities 
present in the piping sector. As a part of the piping industry the demand of the customer 
is being changed day by day. The manual pipe bending machines are not able to fulfil 
the raising demands of the market in quality and quantity as well as in cost perspective. 
Particularly in this machine, compressed air is used to perform the bending operations. 
This makes the process or the machine much more efficient over the manual operated 
bending machine. Radius of the bend can be obtained within the limits of this machine. 
The machine is very useful for the malleable pipes. The roller of the radius equal to the 
radius of the pipe is placed at the location suitable to the radius of the bend to be 
obtained. The horn which is having the radius equal to the radius of the bend is 
connected to the piston of the pneumatic cylinder. The required force is applied on the 
horn by the compressed air through the cylinder. The machine is designed to bend a 
pipe of aluminium and copper type of metallurgical grade.  

Keywords: Pneumatic, Shaft Bending, Compressed Air 

INTRODUCTION 
 
1.1 Pipe Bending  

A pipe bending is a device used for the bending of pipes or tubes for the 
required angle. Pipe Bending is a metal forming process used to permanently 
form pipes or tubes. Tube bending may be form-bound or use free form-bending 
procedures, and it may use heat supported or cold forming procedures. Form bound 
procedures for bending like “press bending” or “rotary draw bending” are used to form 
the work piece into the shape of a die. Straight tube can be formed using a bending 
machine to create a variety of single or multiple bends and to shape the piece into the 
desired form. These kinds of processes can be used to form complex shapes out of 
different types of ductile metal tubing. Three-roll-push bending, shapes the work piece 
kinematically, thus the bending contour is not dependent on the tool geometry. 

Generally, round stock is used in tube bending. Rectangular and square tubes 
and pipes may also be bent to meet job specifications. Some other factors involved in 
the bending process are the wall thickness, tooling and lubricants needed by the pipe and 
tube bender to best shape the material, and the different ways the tube may be used. 

1.2 Geometry  
A tube can be made to bent in multiple directions and angles. Common simple 

bends consist of forming elbows, which are bends, and U-bends, which are 180° bends. 
Geometries which are complex includes multiple two-dimensional (2D) bends and 
three-dimensional (3D) bends. A 2D tube has the openings on the same plane; a 3D has 
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openings on different planes. Two-plane bend is defined as a compound bend that has a 
bend in the plan view and a bend in the elevation. When calculating a two-plane bend, 
one must know the bend angle and rotation (dihedral angle). The side effect of bending 
the workpiece is its wall thickness changes; the wall along the inner radius of the tube 
becomes thicker and the outer wall becomes thinner. In order to reduce this the tube may 
be supported internally and or externally to preserve the cross section. Depending on the 
wall thickness, bend angle and bending process the inside of the wall may wrinkle. 

 
1.3 Concept  

The sole purpose of this project is to understand the fundamental knowledge of 
design and mechanism by using the simple mechanism property. Prior Manual pipe 
benders are not only complicated in structure but also difficult to operate. The present 
innovation relates to a pipe bender, and more particularly to a pipe bender capable of 
bending different sized pipes. Conventional manual benders are either electrically or 
hydraulically driven, and needs to be operated by two hands.  

 
 Conventional manual pipe benders is a T-shaped structure formed by a 

longitudinally extending handle and a transversely extending fixing plate fixed on the 
handle. During usage, the pipe to be bent is pressed against two support members at two 
ends of the fixing plate, and then the handle is pushed to use a rack in order to push the 
pipe until it is bent. Is this type of the mechanism, problem is that the distance between 
the two support members at two ends of the fixing plate is adjusted by eye based on the 
user's experience, or based on the scale on the fixing plate, so that the adjustment is time 
consuming. By analyzing the problems of older devices, we have designed a new 
concept with solving the older problem. To design the machine, many mechanical 
system and equipment has to be understood. By using all this, the project is faster and 
easier. We also learn the proper methods of this type of machine and mechanisms. 
Choosing the component material is very important as it will affect the overall cost of 
the machine and the quality of the machine.  

 
In this work, development of a pipe bending mechanism in a way that it can 

bend the malleable tubes with ease also without breakage in the pipe or tube. With the 
use of pneumatic pressure exerted by the air entering the cylinder the pulley is rotated 
correspondingly, thus as a result the required bend in a pipe is obtained. Objective of the 
work is to develop a pneumatic bending machine and to develop a device which create a 
pipe bend with stability. 
 
PIPE BENDING MACHINE 
 

A pipe bending is a device designed to give a required curved shape to the pipe 
or tube inserted in desired angle. The machine may be both manually and power 
operated. The big drawback of power operated machine is that it requires hand also. 
Fully power operated machine is highly expensive. So, the manually operated is mostly 
preferred in Indian market. Therefore, our objective is to develop a good quality and 
fully power operated machine at the minimum prize without affecting the pipe bending 
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productivity. There are basically four types of the pipe bending mechanism. They are as 
follows  

 
A. Press Bending  

Press bending is the simplest and cheapest method of bending cold pipes and 
tubes. The tube or pipe is restrained at two eternal points and a ram in the shape of the 
bend advances on the central axis and deforms the pipe. The bent tube or pipe is prone 
to deformation on both the inside and outside curvature. The tube or pipe is often 
deformed into an oval shape depending on the wall thickness of the material. This type 
of process is used where a consistent cross section of the pipe is not required. This 
bending is suitable for bending electrical conduit and similar light gauge product.  

 
B. Rotary Draw Bending  

This happens to be the most commonly used style of bender for bending pipe 
and tube where maintaining a good finish and constant diameter is important. Rotary 
draw benders (RDB) are very precise, that they bend using tooling or "diesets" which 
have a constant center line radius (CLR). The die set consist of two parts: The bend die 
creates the shape to which the material will be bent. The pressure die makes the work of 
pushing the straight material into the bend die while traveling the length of the bend. 
Positioning index table (IDX) is attached to the bender allowing the operator to 
reproduce complex bends which can have multiple bends and differing planes. Rotary 
draw benders are very popular machines for use in bending tube, pipe and solids for 
applications like: handrails, frames, instrument tubing and much more. Rotary draw 
benders develop aesthetically pleasing bends when the right tooling is matched to the 
application. 

 
C. Roll Bending  

Three-roll bending is used for producing work pieces with large bending radii. 
The method is also similar to the ram bending method, but the working cylinder and the 
two-stationary counter-rollers rotate, thus forming the bend. There are two fixed rollers 
and one moving roller and the work piece is passed forward and backward through the 
rollers while gradually moving the working roller closer to the counter rollers which 
brings about changes in the bend radius of the pipe. This method of bending causes 
small deformation in the cross section of the pipe and is suited to producing coils of pipe 
as well as long sweeping bends like those used in powder transfer systems which 
requires large radii bends. 
 
D. Bending Spring  
 

They are strong but flexible springs inserted into a pipe to support the pipe 
walls during manual bending. These have diameters only slightly less than the internal 
diameter of the pipe to be bent. Are typically only used for bending 15-to-25 mm soft 
copper pipe (used in household plumbing). The spring is made to push into the pipe 
until its center is roughly where the bend is to be. A length of very flexible wire can be 
attached to the end of the spring to facilitate its positioning and removal. The pipe is is 
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usually held against the flexed knee, and the ends of the pipe are pulled up to create the 
bend. To make it much easier to retrieve the spring from the pipe, it is a better idea to 
bend the pipe slightly more than required, and then slacken it off a little. They are much 
easier than rotary benders, but are not suitable for bending short lengths of piping when 
it is difficult to get the requires leverage on the pipe ends. 
 
METHODOLOGY 

 
In designing of pipe bending machine, a flow chart of methods is to be used to describe 
it systematically. First a process planning has to be charted out which acts as a guideline 
to be followed so that, the final model meets the requirement and time could be 
managed. This determines the efficiency of the project to be done. Regulating and 
analyzing these steps are very important as each of it has its own criteria to be followed. 
The Following Components were used in the work. 1. Pulley 2. Square pipe 3. 
Pneumatic cylinder 4. Solenoid switch 
5. Pipes 6. Chain sprocket 
 
4.1 Pulley 

The pulley is a solid component which is general used to reduce the fatigue 
applied on pulling force by diverting the force applied through a perpendicular direction. 
In this project of a pipe bending machine it is used as a jig for the pipe to fit in so that 
while it is turned with a high pressure around its degree of motion. 
 
4.2 Square pipe 
 The square MS (Mild Steel) pipes are used to build the frame of the work, as 
these pipes have edges and when used they stay rigid and are easier to weld together 
than a round pipe with no edges. The main reason to make the frame out of the square 
pipe is that it can be welded easily and machined easily compared to the normal round 
pipes. Since, the pipes are just the supporting the project we used the low-grade Mild 
steel pipes. 
 
4.3 Pneumatic cylinder  

In order to achieve the process, the pneumatic cylinder is used. when the pipe 
gets bent through the pressure that is exerted by the compressor used to pump the 
atmospheric air into the system. The cylinder that is used in this setup can withstand 
around 5 to 6 bars of pressure in working condition. Blue pneumatic pipes are used as 
the passage of the compressed air that will be passing from the compressor to the 
cylinder and from it through the piston cylinder arrangement the pulley which is 
attached will be rotated as per cranking of the cylinder’s cranking of the piston from its 
cylinder. As the number of the rotation increases the required amount of bending angle 
could be gained out of it. 
 
4.4 Solenoid Switch 

These switches are used in a line circuit where the operation is in one direction 
and there is no other deviation in the pathway of the air which is being flowing through 
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the circuit to accomplish the aim of the project. This switch has one inlet and one outlet, 
from which the air enters and the outlet is let into the atmosphere directly. A lever is 
attached to it with a spring in it to operate the air flow through the solenoid and allow 
the air whenever the lever is operated. The lever is pulled when the pipe is placed in the 
jig made up of a pulley which has a plain square rod welded on to the outer surface of 
the pulley. This type of solenoid is used because the motion of the air in this system is 
passed only through one pathway, so using a solenoid is advisable and cost efficient. 
 
4.5 Pneumatic pipes 
 The pneumatic pipes are the hard surfaced and thick-walled pipes so that there 
will be no leaks in the pipes even if these pipes are used in a hard manner. Pneumatic 
pipelines or the tubing are used in a pneumatic apparatus to ensure there will be no 
leakage and also no breaking. These pipes are hard surfaced but can be bent and used, 
the light weight of the pipe makes these pipes to be used in this work. Whenever there is 
a high pressure the normal pipes get removed automatically due to the reverse pressure 
applied at the part which helps hold the pipe and the outlet of the compressor. Whereas, 
these pipes withstand as they have a thicker inner wall boundary compared to the other 
normal pipes. 
 
4.6 Chain sprocket 
 The Chain sprocket is used as the motion transferring member between the 
piston cylinder actuation and the pulley that rotates around its own axis. This sprocket 
converts the reciprocation motion of the piston’s connecting rod into a rotating motion 
on a particular interval given as the piston is actuated. The Piston actuates when the air 
enters, then the switch is pushed on the DCV. The connecting rod pushes another cross 
member that is used as a motion transmitting rod between the sprocket and the actuator 
which is basically a piston cylinder. A chain sprocket is used in order to make it rotated 
in only one direction and the opposite motion is restricted naturally. The restriction of 
the motion is because of the bearing ball’s motion is arrested in only one direction and 
the other direction is locked by the design itself. 
 
WORKING PRINCIPLE 
 

The setup is an idea of how a straight pipe can be bent into the required angle, 
here the project is fixed in a shape that the whole body can withstand the torsion force 
applied by the pulley and also the pushing force applied by the pneumatic cylinder. The 
working of this project is based upon an inter-connected stream line process. The 
working is split into 3 stages. First stage involves the pressure built up and secondly, the 
piston actuates finally the step wise rotation of the sprocket around its axis. 

 
 The air pressure should be built above 3 bar atmospheric pressure and then the 
air is made to flow inside the pipes. when the air is filled inside the pipes, the device will 
be ready for bending the pipes. As the pressure is built in the compressor, the air is made 
to pass into the system by actuating the DCV which is attached in the circuit of the 
setup. The DCV is actuated by pushing the push button, the gateway opens and the air is 
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made to pass through the whole system. Now the air enters the system the cylinder gets 
filled completely and the piston is pushed in the opposite direction of the air entry inside 
the cylinder. 

 
Fig1. Showing the Prototype model of the set up 

 
The connecting rod is attached at the end of the piston, this makes the rod to 

move in a reciprocating motion which is made to travel through the system by the rods 
which are welded together in perpendicular in direction. A chain sprocket is welded with 
the rod whose degree motion is not arrested. The chain sprocket makes the reciprocating 
motion of the connecting rod into a rotary motion. As the sprocket gets rotated the rope 
pulley which is connected to it also rotates. Since, the sprocket is connected to the piston 
cylinder arrangement the motion of the pulley is constrained in one direction and also 
the pulley rotates in a step rotation. The pulley is made in a way that the pipe can be 
held in a position without getting deflected from the position. The pulley is the jig which 
helps hold the rod which is about to bend into the required angle of the demanders. 

 
As the sprocket rotates the rod which is placed in the jig of the setup that holds 

the rod in a firm position while it operates. The jig is nothing but the pulley with a cross 
rod welded to the outer surface of the pulley. The rod which is to be bend is to be a thin 
one and the property of the rod should be in such a way that the rod can be bent in a 
slight amount of the force because the rod will bend down into the angle required. This 
project is just an idea of how a rod can be bent to required shapes with the help of 
pneumatic pressure and the pneumatic system. So that is why we put our idea into a 
project that could help any small-scale industrialists.  
 
CONCLUSION 
 

This work enables to use the compressed air in an effective way to bend the pipes.  
The compressed air is pumped for various purposes can be used, which is most 
economical; the small-scale industries can be benefitted with the idea of the work. If the 
concept idea is applied in a mass scale the usage of manual bending could be neglected 
and fatigue on the workers can be reduced. Work load will be reduced and the work rate 
will be extended in a progressive number. The rods that are made using this method of 
bending will be crack less and distortion free.  As the pipes are in good quality the 
productivity also increases. 
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Abstract 
 
Mahatma Gandhi meant Savodoya philosophy as synonyms of the good of all and 
progress of all. The concept of Sarvodya was first implemented in action in modern 
India by M.K Gandhi. The word ‘Sarvodaya’ is comprised of ‘Sarva’ meaning all and 
‘Udaya’ meaning rising that is the welfare of all. Sarvodaya sustains in the survival and 
development of all. Sarvodaya means an all-around development of all people 
irrespective of color, class, creed, religion, or caste in society removing the state-
domination and socio-economic evils. To Gandhi, Sarvodaya is not a mere utopian idea 
but it is a guiding vision that can reconstruct society and individuals. Sarvodya prevents 
socio-economic ills in society to freedom for all. He dreamt of a classless society based 
on truth, non-violence, and justice for all. His idea of Sarvodaya democracy is very 
relevant to the present political situations also. 
 
Keywords: Sarvodaya, Swaraj, Equality, Justice, Non- Violence, Fraternity, 
Development.    
 
I. Introduction 
 
The 21st century is the era of globalization. The new economic policy of globalization 
goes on to make the world a global village. New challenges and problems have emerged 
before the people. The belief that all emergent problems like social, economic, political, 
and moral-could be resolved by discoveries and technological innovations persists, 
features in the past notwithstanding. What is happening today is in line with what M.K 
Gandhi almost predicted in Hind Swaraj as he prepared its manuscript in 1908. 
(Parathara, T.J, 2017) Gandhi put forward four main goals before youth for humanity, to 
move towards its destination. These are Swaraj, Non-violence, Swadeshi, and 
Sarvodaya. These are the main pillars of the paper that has propounded in the Hind 
Swaraj. In this paper, an attempt is made to focus on Sarvodaya as one of the pillars to 
bring Hind Swaraj. 
 

Mahatma Gandhi propounded Sarvodya as consisting of the development of 
all. The universal in this distinguishes Gandhi from others such as Utilitarians who 
proposed happiness to the greatest number. His concept of Sarvodaya brings him close 
to the concept of Socialism. The main goal of Sarvodaya is to create a moral atmosphere 
in society through non-violence. To overcome the evils of castism, communalism, 
economic inequalities, and social divisions, Mahatma Gandhi launched the idea of 
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Sarvodaya (welfare of all). He dreamt to make a classless society and SarvodayaSamaj 
in India. Sarvodaya focused on the development of villages destroying socio-economic 
evils in the Indian Society.  (Verma,VP,1980) Gandhi inspired every individual to 
imbibe the spirit of tolerance, kindness, fearlessness, love, truth, and non-violence to 
establish a truly democratic society. 

 
II.    Objectives of the study 
 
a) To understand the Gandhian concept of Sarvodaya. 
b) To know the role of Mahatma Gandhi for the Sarvodaya movement to develop all. 
c) To understand the significance of Sarvodaya to solve socio-economic problems in 

India. 

III. The methodology of the study 
 
This research study is observed on secondary data mostly on the books and articles 
related to Mahatma Gandhi. Gandhiji’s writings were very important sources of this 
study. An attempt has been done to evaluate Gandhian thought about the reformation of 
Indian society.  
 
IV. Meaning of Sarvodaya 
 
Sarvodayaimplies ‘Universal Uplift' or 'Progress of All'. The term was first launched by 
Mohandas Gandhi as the title of his 1908 Gujrati translation of John Ruskin's tract on 
political economy, "Unto This Last", and Gandhi came to use the term for the ideal of 
his political philosophy. (Dasgupta, Nitish, 1997) Later Gandhian, like the Indian 
nonviolence activist VinobaBhave, embraced the term as a name for the social 
movement in post-independence India which strove to ensure that self-determination 
and equality reached all strata of India society. 
 

The present world is full of Chaos and confusion because everybody is 
interested in filling his demand. Man is utterly selfish. Nobody has time to listen to 
other trouble. The fire of hatred is burning in the world internally but it is not visible 
outwardly. There is tension all around.  

 
 Now the question arises as to what should be the way out of this danger of 

Chaos and confusion? In the words of Mahatma Gandhi, there is only one way to solve 
this problem. That is to understand and cultivate the ideals of Sarvodaya philosophy. In 
other words, the happiness of human life lies in the application of Sarvodaya ideals. 
(Parathara, 2017)  

 
V.   History of Sarvodaya 
 
The seed of Sarvodaya can be found in the ancient civilization of the world. Because 
from the very beginning of the civilization man has given prime importance to his well-
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being. The Rishis and Maharishis of the past preached the well being of all. They 
preached that if anybody wanted to make himself happy, he should think about the 
happiness of others first.  
 
 Although the concept, Sarvodaya was used for the first time by a Jaina thinker, 
SamantBhadra. But its meaning was not very clear at that time. But Mahatma Gandhi, 
the father of our nation, gave a concrete form to this  Sarvodaya Movement. He is the 
real architect of the Sarvodaya movement in India. “It is an extension of the work that 
Gandhi was himself doing in India, a work which was halted by his assassination” 
(Narayan, J.P.,1059).  
 
 The word Sarvodaya is Sanskrit in origin. It is a compound of two words “Sarva” which 
means “all “ and “Udaya” means “Welfare” or “upliftment”. Thus the etymological 
meaning of Sarvodaya is the welfare of all. In the words of Gandhi, “the welfare of all 
should be the aim of all human activities” (Mathai, M.P.,2000)  It is the welfare not only 
of men but also of animals and even of the natural world. “In Sarvodaya society, there is 
no scope for exploitation, discrimination, inequality, and violence. It seeks the 
realization of a self-sufficient social order that would put an end to economic and 
political dependence”. (Mashani, R, P, 1957)  
 
VI.  Aim of Gandhian Sarvodaya 
 
The aim of “Sarvodaya” is not to establish a new version of the state. It aims at the 
establishment of a society where there will be no domination of one class by another 
class. The class oppression must stop, and along with it should go to the government 
rule. Gandhiji did not favor the establishment of equality with the help of state 
machinery.  On the other hand, he relied on the moral consciousness of the people for 
the ushering in of a society where there is no economic inequality. He proposed that 
India’s social and economic problems are many have faced but thought, the doctrine of 
Sarvodaya, India can solve her various problems through a Sarvodaya Society. (Sharma, 
B.S,1960) 
 

Gandhi‟sSarvodaya aimed at an all-round development or welfare of man as a 
whole. This all-round development or welfare includes man‟s social, political, 
economic, spiritual, etc. It was really with this idea of Sarvodaya in view, that Gandhi 
fought for the freedom of the Indian people. It is considered as “an unparalleled 
endeavor of men for the generation of human society.” (Harijan) 

 
The Sarvodaya is not an imaginary concept. It is not a mere imperial idea of 

Gandhiji about the solution to India’s manifold problems. On the other hand, it is a great 
effort to revolutionize the country’s thoughts and recognize the forces of love, co-
operation, and non-violence as the basis of life. It is not an end in itself. It is rather the 
means to bring about a radical change in the whole social economic and political 
outlook of the Indian people. His ideas of Sarvodaya can only succeed if the people of 
our country are sincerely willing to uproot all social animals. The people should 
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understand the wrong of their social order and to right in the same in a righteous path. 
(Shanvan, Jaizadiswar,1941) 

 
VII. Sources of Sarvodaya 
 
The following sources, helped Gandhi to develop his concept of Sarvodaya. These were 
Ruskin’s book, ‘Unto This Last’, Tolstoy’s „the kingdom of God is within you‟, 
Thoreau's Civil Disobedience, the Bhagavad Gita, Isavesyopanisad, Buddhism, Jainism, 
and Islam.  
 
 1) Ruskin’s Unto This Last: Gandhi was very much influenced by John Ruskin and 
his book, ‘Unto This Last’. When he was traveling from Johannesburg to Durban, 
during his journey he began to read the book. He did not stop until he completed it. It 
inspired him very much. His deepest convictions reflected in this great book of Ruskin 
and it transformed his whole life. From May to July 1908 Gandhi published a series of 
articles on the message of John Ruskin. He entitled his articles Sarvodaya. Gandhi 
called one of the chapters of his autobiography „The Magic Spell of Book, “wherein he 
describes the impacts of Ruskin’s Unto This Last.  The central teachings of Unto This 
Last according to Gandhi are: 1) That the good of the individual is contained in the good 
of all. 2) That a lawyer’s work has the same value as the barbers in as much as all have 
the same right of earning their livelihood from their work. 3) That life of labor, i.e. the 
life of the tiller of the soil and the handicraftsman is a life worth living. These ideas 
impressed him very much and he at once determined to change his view of life with the 
ideals embodied in “Unto This Last”. 
 
2) Leo Tolstoy’s ‘Kingdom of God is within you’: Gandhi was greatly influenced by 
Leo Tolstoy through his book “The Kingdom of God is within you” and his essay on 
“Christianity and Patriotism”. Tolstoy’s simplicity of life and purity of purpose 
influenced Gandhiji very much. Both Tolstoy and Gandhi respected the instrument of 
love to solve all problems in their lives. In the Kingdom of God is within you Tolstoy 
has given great emphasis on the truth, love, and non-violence.  Gandhi firmly believed 
that these virtues can establish peace on earth and goodwill among mankind.  
 
 3) Thoreau’s Civil Disobedience: Gandhi heard an echo of his thought in Thoreau. He 
was the well known American anarchist who refused to pay his taxes as a protest against 
slavery in America. He gave more importance to man. According to him, no society can 
progress on a denial of individual freedom. This idea is expressed in his revolutionary 
essay on “Civil Disobedience‟. It was greatly influenced by Mahatma Gandhi. Gandhi 
liked the classical statement of Thoreau that „That government is best which governs 
the least‟. This thought-provoking statement furnished Gandhi and he molded his 
political ideas.   
 
 4) The Bhagavad Gita:  Gandhi drew his primary strength and inspiration from 
Sarvodaya ideal from the Bhagavad Gita. To Gandhi, the Gita is the Eternal Mother. 
According to him, the theme of the Gita is self – realization. It teaches the secret of non 
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– violence. The sole aim of Gita is to establish Dharma (religion). It wants to bring 
prosperity and peace to all, it also highlights the importance of all selfless service for the 
promotion of the welfare of the whole creation. In short, Gita preaches the message of 
the Sarvodaya. 
 
 5) Isavasyopanisad: The first verse of the Isavasyppanisad focuses on the ideology of 
Sarvodaya. The first part of the verse contains the principles of equality and fraternity. 
And the second part conveys the idea of renunciation, non- exploitation, and service to 
society. In short, the Isavasygopanisad preaches the philosophy of equality and 
fraternity, which are the core principles of Sarvodaya.  
 
 6) Buddhism and Jainism:Gandhiji was highly influenced and deeply impressed by 
the Buddhist philosophy which preached universal love and non-violence. According to  
Goutam Buddha, the whole world is an organism. Hence it is the duty of every one of us 
to share our fellow beings. Lord Buddha spent his whole life to redeeming the grief of 
the people. Jainism also teaches the essentials of Sarvodaya. The welfare of all is the 
cornerstone of the Jain Philosophy. It teaches non-violence not only to human beings 
but also to non-human beings.  
 
7) Islamic Contribution to Sarvodaya- The term ‘ Islam’ means peace. It is a religion 
of peace and brotherhood. The prophet Mohammad laid the foundation of brotherhood 
and equality. All these aspects influenced Gandhi to form the Sarvodaya movement to 
help the weakest.  
 
8) Christian Contribution to Sarvodaya- Jesus Christ’s personal life and his sublime 
message, his spirit of self-sacrifice, love and service for the neighbor, etc have become 
the cornerstone of GandhianSarvodaya Philosophy.  
 
VIII.   Characteristics of Sarvodaya 
 
The word Sarvodaya itself presents that its aim is welfare or upliftment or prosperity of 
all. The characteristics ofSarvodaya are the following:  i) Sarvodayaaims for universal 
good. ii) In Sarvodaya there is no barrier between man and man. iii) The basis of 
Sarvodya is that everybody should be respected and given due share. iv) Truth, non-
violence, self- sacrifice, and spiritual tolerance are the main pillars of Sarvodaya. v) 
Sarvodaya adopts Satyagraha as the sole weapon of social change. vi) Freedom, justice, 
equality, peace, love, and fraternities are the part and parcel of Sarvodaya.  
 
IX.   Virtues ofSarvodaya Workers 
 
In the words of Mahatma Gandhi, the Sarvodaya workers must learn the art of self-
control and self-suffering. Because these two are the armor for them. Their function 
should be to build the nation. Sarvodayaite must inculcate the habit of humility and have 
firm faith in the removal of untouchability and God. They should give up all drinks, 
drugs, intoxicants, and such other things. They should cultivate moral virtues like Truth, 
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Non- violence, Non – stealing, non – possession, Brahmacharya, etc. Above all they 
should have a Firm Faith in the Goodness of men.  
 
The social order of Sarvodaya 
 
“Sarvodaya may well be regarded as India’s distinctive contribution to social 
philosophy” (Sarvoday, M.K. Gandhi). The Sarvodaya social order, therefore, 
emphasizes equality at all levels. As an offshoot of his Advaitic faith Gandhi’s concept 
of equality is fundamentally different from the conventional idea of equality prevalent 
in mainstream political thought. Gandhi proposed structural measures to prevent the 
possibility of stratification, segregation, or exploitation of any kind in the social 
organization of his vision. Inspired by the vision of a grand millennium and living in an 
atmosphere of renewed consciousness which will constantly be strengthened by an 
inbuilt system of moral checks and balances, everyone under such a social rule will hold 
his talents and wealth in trust and use them for the good of all, especially of the neediest 
and the downtrodden in society. Thus the social groups will be free from evils and will 
create environments most conducive to the total development of all its members and the 
fulfillment of the top purpose of self–realization. 
 
The economic order of Sarvodaya 
 
Gandhi rejected the idea prevalent in the modern economic thought that economics is an 
autonomous activity operating according to independent principles and lows derived 
from its organization. So he wanted economic life and lows to be based on the values 
that are inherent in the quest for self-realization and insisted on integrating economics 
and ethics. In other words, the envisaged the ethical order of the economic life of man 
by replacing the values of competitions, exploitation, and domination underlying the 
existing economic system by non- violence, cooperation, and self-reliance. Based on 
these moral values Gandhian Economic organization highlights limitations of wants 
simplicity, self-sufficiency, de-centralized and need-based production, and distribution. 
(Bose, N.K, 1994) Gandhi visualized a network of such self-sufficient and autonomous 
communities reaching out to creative independence. Educational order of Sarvodaya in 
the educational order, the emphasis that Gandhi laid on the aspect of the transformation 
of the individual and his total liberation. The very definition that Gandhi accepted for 
education is that education is the drawing out of the best from the individual. Gandhi 
understood education as a process that would prepare the education for the final goal of 
life. His basic education scheme had been generally applauded as the best program for 
developing all the three dimensions of the human personality in an integrated manner. 
(Harijan) 
 
X.  Sarvodaya Movement 
 
M.K.Gandhi's ideas have lasted well beyond the achievement of one of his chief 
projects, Indian independence (Swaraj). His followers in India (notably, VinobaBhave 
and JP) continued working to promote the kind of society that he envisioned, and their 
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efforts have come to be known as the Sarvodaya Movement. Anima Bose has referred to 
the movement's philosophy as “a fuller and richer concept of people's democracy than 
any we have yet known." Sarvodaya workers associated with Vinoba Bhave, J.P. 
Narayan, Dada Dharmadhikari, Dhirendra Mazumdar, Shankarrao Deo, K. G. 
Mashruwala undertook various projects aimed at encouraging popular self-organization 
during the 1950s and 1960s, including Bhoodan and Gramdan Movements. Many 
groups inclined from these networks continue to function locally in India today. (Rathi, 
Dr.Suvangi) 
 
XI.   Conclusion 
 
We can conclude that Sarvodaya principles are not practicable. Though the ideals of 
Sarvodaya will be noble. Nobody can find fault with them, in the actual world. They 
will be found wanting. It will be almost impossible to establish a society strictly based 
on great principles by Mahatma Gandhi and others. Sarvodaya doctrines are soaring and 
it is doubtful whether they can rest on the earth. The poor performance of Panchayat Raj 
in India bears testimony to the backward condition in which people are. In a highly 
competitive world, one country can not succeed in having Gramraj. (Rathi, Subhangi,)  
In the 21st Century, the philosophy of Sarvodaya will be very important due to the 
complexity of human behavior. It is perhaps the only way to answer the problems of 
unemployment, unequal distribution of wealth, growing corruption in public life, etc. It 
is a searchlight for us which shows the right way through which we can reach our goals, 
namely freedom, peace, and national harmony. (Parathara, 2017) According to Gandhiji, 
there is no God higher than Truth. Truth is to develop all through non-violent means 
like Sarvodaya means. Dada Dharmakari said, ‘” Sarvodaya is a concept with a wider 
meaning since it conceives of assimilation of all”. (Dharmadikary, 1984). In short, 
Sarvodaya is a Gandhian Philosophy that provides checks against the imperfections of 
the human mind and soul to re-construct society based on truth, non-violence, and co-
operation. On the other hand, the Gandhian Sarvodaya concept was a great effort to 
revolutionize the country’s thought and recognized the forces of love and co-operation 
as the basis of life. It was not an end in itself. It was rather the means to bring about a 
radical change in the whole social, economic, and political outlook of the Indian people. 
Dr.Etanly Jones in his “Mahatma Gandhi: An interpretation introduced the idea of the 
Sarvodaya Movement in the following words: “The Movement will have no 
organization, it will be a spiritual fraternity….Simple acceptance of the Gandhian 
principals of truth and non-violence will automatically make him a member”. (Ghoshal, 
A.K.,1959). 
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Abstract 
The peasant and tribal movements were seen as the primary protest of the British 
Empire in Bengal in the early days. British imperialist policies created a class of 
indigenous beneficiaries, known as zamindars, Jathedar’s and mahazans in rural society. 
They gradually became the pillars of the exploitation and oppression of the rural peasant 
class as a pillar of the British government exploitation policy. From the pre-
independence period to the abolition of the zamindari system, the peasant class of 
Bengal seen to protest and resist against their exploitation and oppression. In the history 
of Birbhum district, between the 1930ad to1950ad we saw some protestant peasant 
movements which were characteristically area-based or disrupted, but their significance 
was not reduced to any part in the history of peasant agitation in Bengal. The peasant 
movement of the colonial period is what the traditional historians have written about 
various peasant movements from the Sannyasi-Fakir Rebellion to the Tebhaga 
Movement. Apart from that, very little is known about the area-based peasant 
movement and peasant politics in Bengal. Whenever the peasants started revolts or took 
part in national revolts and movements (political or social), historians took note of them 
and considered their activities with historical significance. But there is no chance to 
write the history of this region in the thrilling conditions of the revolutionary peasant 
war. Although a large number of peasants took refuge in struggles against their 
exploiters, most of the time these struggles are short-lived, scattered that history 
discussed here. 
 
Key words:Jotdar, Mahajan, Derrbari, Floud Commission, Nationalist,Oppression, 
Gomosta, Nayab 
 
Introduction 
Before the British rule in Bengal, farmers were the owners of the land. Until the Mughal 
rule, they used to pay one third, or sometimes even less to the state through landlords or 
local rulers [1]. As a result of the practice of perpetual settlement under British rule, the 
peasants lost ownership of the land. The zamindars paid the British tax according to the 
quantity and fertility of the land. The zamindars had nothing to do with crop production. 
During this time as a middle class called Jotdar emerged between the zamindars and the 
peasants. They lease the land from the landlord through the practice of pottoni or 
ijaradari system [2]. This cultivator class used to supervise the cultivation of the 
peasants and to collect the rent. Farmers had to bear the full cost of producing the crop, 
but since they did not own the land, they had to pay half of the produce produced for the 
crime. Land holding and zamindari practices allow small farmers to exploit. 
Landowners use them as slaves to collect tax. Instead of producing crops, the farmer 
was forced to pay tax with money. As a result, farmers were forced to take loans from 
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rural Mahajan’s [3}. With the passing away of the once prosperous Bengal peasants 
became a field laborer. This exploitation of landlords and landowners - oppression gave 
rise to protests in the peasantry. Organizing this protest, the 'All India Farmers' 
Association' was formed in 1936ad. In 1940ad FazlulHuq proposed the 'Floud 
Commission'(Land Revenue Commission) to reform the land system of Bengal at the 
initiative of the cabinet [4]. The recommendation of the Commission was to abolish the 
zamindari system and direct the peasants directly to the government and to give 
ownership of three-thirds of the crops they produce. Farmers' societies were united for 
the movement to implement this recommendation. Its outward appearance can be seen 
in various districts of Bengal as well as in Birbhum district. 
 
Birbhum District:Birbhum, 23 ° 32 '30 "is located just above the tropical line and 24 ° 
35' 0" north latitude and 87 ° 5 '25 "and 88 ° 1' 40" east longitude, and measures 
approximately 4,545 sq. km (1,755 sq. mi) a Triangular district [5]. The Ajay River 
forms the boundary between Birbhum and Burdwan districts. Jharkhand State forms the 
border on the north and the west and Murshidabad lies in the east. Saddar city of 
Birbhum is suri, although Rajnagar, Dabrajpur, Rampurhat, bolpur, illambazr, Nanur, 
Lavpur, sinthia, Murarui, Mallapur, Nalhati are notable places[6]. 
 

 
 

Page 97 of 181



  
INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY EDUCATIONAL RESEARCH 

ISSN:2277-7881; IMPACT FACTOR :6.514(2020); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal:VOLUME:9, ISSUE:10(2), OCTOBER :2020 

 

www.ijmer.in  
 

WW. Hunter made the first sincere attempt to write the history of Birbhum district, his 
work called "The Annals of Rural Bengal" 1868 AD [7]. However, a statistical account 
of contemporary Bengal gives details of the geographical description, population, the 
people and their situation, such as agriculture, commerce, revenue and administration of 
the district which were published continuously by the Government of India's Statistical 
Department from 1875-77AD. Birbhum District Gazetteer by L.S. O'Malley is an 
important document of Birbhum district, published in 1910 from Kolkata. This is a book 
by Ashok Sen, Perth Chatterjee and Sougata Mukherjee” Three studies on the Agrarian 
Structure in Bengal 1850-1947 “deals with the agricultural structure of Bengal was 
published from Calcutta in 1982ad, where a comprehensive brushless version of the 
evolution of Bengal's agricultural economy was found [8]. Here they analyze the 
relationship between the peasants, landlords and the colonial state. Sirajul Islam, in his 
book “Bengal Land Tenor” (Calcutta, 1988), addresses the complex problem of the 
mediator settlement system in nineteenth-century Bengal. Some other works are 
"Peasant Movement of Bengal" (Calcutta 1975), Sunil Sen's Peasant Movements in 
India: Nineteenth and Twentieth Centuries (Calcutta, 1982), Peasant Movements in 
Bengal and Bihar (Calcutta, 1992) by Dipankar Bhattacharya where a history of peasant 
movements of Bengal can be found. 
 
Peasant movements:Birbhum district was a major agricultural district, about 81% of 
the total population of Birbhum was dependent on agriculture. Until the start of the 
Mourakhi kennel project in the 1956 ad, only 72% of the land was cultivated [9]. Since 
Birbhum was traditionally a district of zamindars, the number of small zamindars was 
increased over the time and increasing exploitation and oppression. “according to the 
returns for 1908-09 there are 1058 estates on the revenue rolls of Birbhum, of which 
1052 are permanently settled, one is temporary, settled and 5 are held directly by the 
Government” (O’Malley, L.S.S., Bengal District Gazetteer. Birbhum.The Bengal 
Secretariat Book Depot, Calcutta, 1910[10]. On the day of the plight of the peasant 
community, local newspapers and nationalist organizations came forward. At this time, 
the Congress sequence was strengthening as a national party and Mahatma Gandhi's 
return added a new dimension to the peasant movement. The non-cooperation 
movement and civil disobedience movement also had an impact on the peasant 
movement in Birbhum. The anti-union board tax movement and anti-settlement 
Operation movement that started in Birbhum district from 1221 AD [11] but the role of 
the District National Congress is not seen in the beginning of this time  No district 
Congress leader came forward to support the peasantry except for the only Jitendralal 
Banerjee after he was arrested the movement became progressively slower[12].Though 
the problems of farmers continue to increase, the role of the District Congress of 
Birbhum is not as favorable for peasant so the role of the Communist League will add a 
new dimension to the peasant and labor movement. At the beginning who have joined 
the communist league to protecting exploited and oppressed people, most of them were 
nationalist revolutionaries who had returned from British prisons. Many of them were 
associated with the Jugantar or AnusilonSamiti. In this connection, the names of Prabhat 
Kumar Ghosh, Dwarrik Banerjee, KlipadaVasishta, Suren Banerjee are worthy of 
mention [13]. But the man likeSudhir Kumar Roy of the village of Nagari (near Suri) 
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who came out of the Congress and joined the movement. They associated themselves 
with two groups, one was C.L.I and the other was C.P.I. [14] The role of the two groups 
with the peasant movement of Birbhum at this time was important because their purpose 
was the same,” Assist farmers and solve problems”. The activities of the Communist 
League in this phase can be classified into three main classes……. 
 
1. To educate the poor farmers politically. 
2. Organize a prayer to the concerned authorities to resolve the complaints of farmers. 
3. Organize agitation against exploitation and extortion.[15] 
 
In the first phase of the Communist League, Soumyendranath Tagore's name was a 
pioneer. After the formation of the C.L.I in 1934ad, Soumyendranath Tagore 
concentrated on bringing together the peasant and the working class. Under his 
leadership C.L.I sought to abolish the zamindari system. Soumendranath believed that 
landlords must be destroyed to protect the peasants. A contemporary Intelligence 
Branch report states that Khairasol, Dubrajpur, Murarai police stations were under CLI, 
which also affected Bollpur and Labpur police stations. "Birbhum District Kisan 
Organizing Committee" established in 1934 ad led by PannalalDasgupta.[16] On April 
9,1938ad the CLI organized a district conference of their organization in Dubrajpur. 
10,000 farmers participated in the conference chaired by Soumendranath Tagore. The 
message of Subhas Chandra Bose, Prof. NG Range, SwamiSahajanand was read out at 
this conference. Proposals regarding the problems of farmers were adopted. Poet 
Mohiuddin spoke at the urging to renounce communalism. BipinGanguli presented a 
welcome speech on behalf of the Birbhum District Congress Committee [17]. 
Soumendranath Tagore discusses the true picture of the peasants of Bengal and the 
economic condition of India. According to him – “not only the landlords and the great 
people suck your blood, the government is doing the same”. [18] The demands raised at 
this conference were as follows. 
 
1. Establish a “Debt Settlement Board” with selected members from farmers. 
2. have to close to collect land revenue during the period of drought by a zamindar. 
3. Abolition of paddy-loan system (Derbari system) 
 
In the same year, a farmer's conference was held on 22-26 April at LangalHata in 
Labpur by c.p.i, where the district congress leaders like Dr.Sharat Mukherjee, 
Kamdakinkar Mukherjee, MihirlalChattopdhyaetc were present at the meeting. After 
this, the farmers' conference was held at Nanur1939, Mallarpur 1940, Chadpur 1942, 
Rajnagar 1944, Deriyapur 1945, Ahmedpur 1946, respectively. The following 
movements developed during this phase. 
 
[1] The movement against the dreaded paddy lending system (Derbari) began in 
Khirsola in 1938ad. It was a loan system during the sowing period where the farmer had 
to pay the loan after deducting the rice at 150 percent interest. Against this extra interest 
the Communist League began a movement. First, the movement started under the 
leadership of NakriBaghdi and SantiSoren.[19] After this, Soumendranath Tagore 
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organized a Farmer Meeting in Darpashila on July 1938, chaired by Manmathanathdey. 
The movement against the non-taxation of the zamindars started. At this time, Sarkar 
filed a criminal case under section 107 and took punitive action against the leaders of 
the League, like Pannaladasgupta, ManmanathDey, SurendranathBandyopadhyay, etc. 
[20] In April 1939, a large farmers conference of CLI was held in Khairsole where 
Soumendranath Tagore, GopikabilasSengupta and GopalDube spoke. About a thousand 
people attended the conference, chaired by SudhirDasgupta. After the conference, 
peasants in the area were pressing for the abolition of the Derrbari system by the 
Jathedar’s and the Mahajan.[21] The District Magistrate of Birbhum directed the 
officers of the cooperative societies to provide short term loans to the needy farmers so 
that they could not borrow paddy loans under the Derrbari system. 
 
[2] In the first half of the 1940s, under the leadership of the Communist League, an anti-
zamindar movement took place in the Loba-Bhamra area of Dubrajpur. The landlord of 
this area was Shurid Kumar Dev, a missing landlord who lived in Kolkata. Under this 
condition, SomibhushanChakraborty and NaebPramthanathGanguly were exploiting the 
farmers.[22] On this march, Sachin Kumar Sarkar, president of the Communist League 
activist SaurindranarayanSen and the Loba Union Farmers' Committee, organized a 
mass petition and demanded a remedy from the zamindars. When the Birbhum District 
Magistrate intervened in it, the zamindar accepted all the demands of the farmers, so the 
movement became stable. 
 
[3] In 1942ad, the peasant movement organized in Bollpur to reduce the price of rice by 
force and forcibly take up the rice, that gradually spread to the whole district, which 
continued till 1944ad. at this time the Communist leaders, such as the ChandiSarkar, 
Shakti Roy and the peace government, brought together the peasants. They demanded - 
to set the price of rice at 2 paise per seer. 400 car drivers who were exported rice that 
time they joined the movement and take swear to do not export rice at Balpur High 
School. [23]The slogan developed, "A man will not go to war nor give a single penny" 
"I will keep the paddy in the village" "I will die but I will not give the rice."[24] At this 
time the Communist League divided the district into several regions and appointed 10 
workers for each region whose task was to create public awareness so that the 
government could not buy paddy from them. In this situation, the government arrested 
many leaders of the Communist League, like DurgaBandyopadhyay and 
SaurandranathSen, as a result, the movement gradually slows down. 
 
[4] After two years of independence, Damara a village near Gonpur, a large peasant 
uprising took place here in 1949ad against Zamindars and Mahajans.[25] This 
movement was led by leftist leaders DhariniRai, Deben Rai, Surindra Banerjee, Turk 
Hasda and others. mainly it was a strike movement against landlords and Mahajan’s. 
The landlord and the Mahajan were united on this contention. On 24 June1949, the 
landlord SarojGhosal made a false diary of robbery, physical abuse, and unlawful 
charges against DeveenRai, Surindra Mukherjee, including others.[26] Based on this 
allegation, the police arrested Roohi Das, DukhuLett, GolabLett and BaulLett from 
Damara on June 25. On the same day, they arrested Deben Rai, Saroj Kumar Hajra, 
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Surindra Mukherjee, in a raid at the Turk Hassad's house at NeemPahari. Police arrested 
the protesters and broke Devein Rai's leg As news of police brutality spread around, 
thousands of peasants gathered to protest with the arrow bow demanding their release 
by the leadership of   Turkahasda. The police barricaded them and fired 31 rounds bullet 
In this, DasuMajhi, KuddanMajhi, habal, Late ManikLett died, many people were 
critically injured, MuktiLett was injured and died at Bengoria Hospital. Finally, under 
the supervision of District Magistrate P.P.I VaidyaNath, a settlement is made after the 
farmers get 1/2 share of the crop, while on the other hand, the holder will get 2/3.[27] 
However, if another worker joins there, the landlord will pay him and the farmer will 
get the required straw from his landlord. 
 
Conclusion 
Our country has been witnessed many small movements but in history pages mainly we 
find only the history of large movements, most of the time, small movements were not 
only area-based but also the source of large movements. Now, the regional history 
gaining importance, new facts are adding to the deep stream of history. so, the history of 
this period of Birbhum is important not only in regional history but also in the history of 
the peasant movement of Bengal. 
 

These movements were the result of the prevailing inequality in the district. 
After paying higher taxes and debt, the farmers did not get enough food and cloth in 
their hands. These problems led to the peasant movement. Although the peasant 
movements of this period were area-centric or disruptive, yet at least movements were 
succeeded in achieving their goal. Their success made it a point to settle the basic 
demands of free land distribution among farmers and agricultural workers, reduce 
revenue demand and abolish lending practices, abolish the zamindari system with no 
compensation. 
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ABSTRACT 
 
Introduction:Urinary tract infection (UTI) is frequently encountered complication during 
pregnancy. 
 
 
Aims &Objectives: To identify bacteriological agents of UTI in pregnancies & to study 
their antimicrobial susceptibility pattern. 
 
Materials & Methods: This was a retrospective study  in which 340 midstream urine 
samples from symptomatic ANC patients were received in the Dept. of microbiology 
during the period fromJanuary 2019 to December 2019.These samples were subjected to 
bacterial culture. The bacterial isolates were identified as per standard microbiological 
techniques. 
 
Results: Out of 340 urine samples 130 were bacterial culture positive and this is 
statistically significant (p<0.01) .Escherichia coli (E.coli) being the most common 
pathogen (56%) followed by Klebsiellaspp(16%) responsible for UTI in pregnancy. The 
antimicrobial agent Nitrofurantoin was found to be the most sensitiveforboth Gram 
Negative Bacilli (GNB) (70%)&Gram Positive Cocci (GPC) (90-100%) 
 
Conclusion:In the present study 38 % of ANC patients has been detected positive for 
bacterial UTI (p <0.01). This is only the peak of the iceberg. Many ANC patients have 
bacteriuria(>100000 bacteria /ml) which goes unnoticed(Asymptomatic bacteria)which 
is a silent enemy.Hence every ANC patient should be screened for UTI regularly to 
reduce the risk of complicatios during pregnancy.In the present study nitrofurantoin has 
been found to be  70 % sensitive in GNB. Therefore the rotational use of anibiotics and 
the formation of proper Hospital Antibiotic Policy will definitely help in treating the 
UTI in pregnancy and reduce the incidence of antimicrobial resistance. 
 
Key Words: UTI, Pregnancy,  Antibiotic resistance, GNB,GPC. 
 
1.INTRODUCTION 
 
A limited spectrum of microorganisms cause urinary tract infection(UTI). This 
includeE.coli as the major etiological agent in UTIs. Proteus mirabilis,,Klebsiellaspp, 
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Pseudomonas aeruginosa and Enterobacterspp. are less frequent causative agents. 
Enterococci, Gardenerellavaginalis, and Ureaplasmaurealyticum are also main agents 
in UTIs. Gram positive microorganisms including Group B Streptococcus, 
Staphylococcus aureus, Staphylococcus saphrophyticus and Staphylococcus 
haemolyticushave also been pinpointed as UTI agents in females. 

Pregnancy is a state of relative immunocompromise. This immunocompromise may be 
one of the cause for the increased frequency of various infections during pregnancy. 
Urinary tract infections are frequently encountered in pregnant women. UTI in 
pregnancy is associated with significant morbidity for both mother and the foetus. 
Asymptomatic bacteriuria occurs in 5 to 10% of pregnancies, 20 t0 30% of which 
progress to pyelonephritis if left untreated.(1,2). 

Changes in the urinary tract and immunological changes of pregnancy predispose 
women to urinary tract infections. Physiological changes of the urinary tract include 
dilatation of ureter and renal calyces;occurs due to progesterone related smooth muscle 
relaxation and ureteral compression from the gravid uterus. 

Decreased urinary bladder capacity commonly results in urinary frequency, 
vesicoureteral reflux may be seen.These changes increase the risk of urinary tract 
infection in pregnancy (3). 

There is 50% increase in risk of low birth weight of baby while significant increase in 
preterm delivery & preeclampsia in pregnant women with bacteriuria(4). 
 The microorganisms which cause UTI in pregnancy are the same uropathogensseen in 
nonpregnant women. As in nonpregnant patients these uropathogens have proteins 
found on the cell surface which enhance bacterial adhesion leading to increased 
virulence.(5) 

With the emergence of antimicrobial resistence(AMR)and narrow spectrum of 
antimicrobials in pregnancyit poses a great challenge to physician. Therefore this study 
was undertaken to determine the prevalence of different bacteria in the causation of UTI 
in pregnancy and studying their antimicrobial susceptibility. 

2. MATERIAL AND METHODS: 

The retrospective study was conducted in Microbiology Department in Dr. VMGMC 
and SCSMSH, Solapur from Jan 2019 to Dec 2019. 

It includes 340 midstream Urine samples received from pregnant women with 
symptomatic UTI in reproductive age group 18 – 40 years. 

The samples were processed for culture and identification of bacteria using standard 
microbiological techniques. Antimicrobial susceptibility testing was done by Kirby 
Bauer Disc Diffusion Technique and the results were interpreted using CLSI guidelines. 
5) RESULTS:   

CHART NO:1    Age distribution of patients (n=340) 
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CHART NO: 2 Percentage of different  Uropathogens(n=166)in patients with  UTI 

 
 
CHART NO: 3 Distribution of different bacteria(n=125)causing UTI 

 
 
CHART NO: 4 Showing sensitivity of different gram negative bacilli(n=113) to antibiotics. 
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CHART  NO 5  
Showing the sensitivity pattern of  Enterococcusspp(n=10) to different antibiotics. 

 
 
Chart  No. 6 Showing sensitivity pattern of Staph.aureus (n=2)to different antibiotics. 
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3. DISCUSSION: 

Bacteriuria occurs in 2- 7 % of pregnant women in the first trimester.(6) Asymptomatic 
Bacteriuria occurs in 5-10% of pregnancies, 20-30% of which progress to pyelonepritis 
if left untreated.(1,2) 

In the present study symptomatic UTI was predominantly seen in 18 to 30 
years of age group (68%). TiyanaThomas(7) also found the UTI to be higher in the 18 to 
26 age group(74%). Similar findings were observed in a study by Moghdas et al.(8) 
Of 340 samples tested 166(49%) were found to be positive on culture in a present study. 
Out of it bacterial UTI was seen in 125patients (p<0.01), fungal UTI seen in 13 patients, 
while contaminants were seen in 13 patients.In a study by Loveline M 
Ndamason(9)38% of samples were culture positive while in a study by  Tiyana Thomas 
she could find only 24% ofsamples to be culture positive. (7)This may be due to 
antibiotics given prior to sample collection inhibiting the growth of bacteria in culture. 
 

In the present study, the most common bacterial agent causing UTI was 
E.coli(56%). E.coli was also found to be the main causative agent (50%) in   a study 
conductedby Tiyana Thomas et al(7).  Naveed Altaf also found E.coli (65%) to be the 
main bacteria responsible for UTI(10)  Escherichia coli may be the endogenous flora of 
the colon, they colonise in the vaginal introitus and the periurethral area; then ascend to 
the bladder and then to the renal pelvis by a receptor mediated ascending process.  The 
Escherichia coli liberate a cytotoxin which elicits damage to the kidney epithelium.(10) 
 In our study, the second predominant isolate was Klebsiella spp. followed by 
P.aeruginosa.  Nithyalakshmi and Vijayalakshmi(11) also reported the second common 
isolate as K.pneumoniae.  
 

In our study antibiotic susceptibility pattern showed highest sensitivity to 
nitrofurantoin (80%) followed by Amikacin (43%)andImipenem(40%). The resistance 
to usually prescribed drugs in our study could be due to frequent exposure of antibiotics 
to the locality. The rotational use of antibiotics and forming proper Hospital Antibiotic 
Policy may help in overcoming the resistance to these antibiotics and 
antimicrobials.TiyanaThomas et al in their study also found that gram negative bacilli 
are most sensitive to the nitrofurantoin(93%)(7). 

 
4. Conclusion 
 
In the present study 38 % of ANC patients has been detected positive for bacterial UTI  
(p <0.01). This is only the peak of the iceberg. Many ANC patients have 
bacteriuria(>100000 bacteria /ml) which goes unnoticed(Asymptomatic bacteria)which 
is a silent enemy.Hence every ANC patient should be screened for UTI regularly to 
reduce the risk ofcomplicatios during pregnancy. 
 
In the present study nitrofurantoin  has been found to be  80 % sensitive in GNB& 90-
100% in GPC. Therefore Nitrofurantoin having a good safety profile would be a rational 
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choice among antimicrobialsto treatUTI in pregnancy Therefore the rotational use of 
anibiotics and the formation of proper Hospital Antibiotic Policy will definitely help in 
treating the UTI in pregnancy and reduce the incidence of antimicrobial resistance. 
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Abstract 
 
This paper intends to study Franz Kafka’s “In The Penal Colony” as an archetype of 
ethnic and identity crisis in and around the World War I. Late 19th and early 20th century 
in Central Europe is largely defined by a steep rise of political hatred between the 
European nations, resulting in frequent warfare activities. The epicentre of these battles 
had a common presence of the then Austro-Hungarian Empire and in its neighbouring 
nations like Bohemia, Bosnia, Herzegovina, Serbia, and other Balkan nations. Franz 
Kafka, in his diary had commented about the Czech capital Prague that, it is the city 
which he feared the most. This research is an attempt to establish the fact that “In the 
Penal Colony” is a reflection of the ongoing tussle for power and, in the process, rings a 
warning bell to the nations about the price that ought to be paid with the lives of the 
innocent. 
 
Keywords: Power, Archetype, Habsburg Empire, Machines, Ideology 
 
 

The late nineteenth and the early twentieth century in Central Europe was a 
period experiencing consistently rising ethnic conflicts that resulted in the First World 
War. The maxim of this bitter battle was heavily centered upon the then Austro-
Hungarian Empire and in its satellite nations like Bohemia, Bosnia, Herzegovina, 
Serbia, and other Balkan nations. The populace of these satellite nations chiefly 
constituted of the Slav people, and they were in demand of liberation from the Empire. 
The murder of the Archduke Francis Ferdinand in Sarajevo by a group of Balkan 
nationalist group called ‘Black Hands’ indicates the extent of frustration and anger. 
Franz Kafka, being an immediate writer of this disturbing period could assume all the 
political interests that was acting behind this scene, and had attempted a prediction 
where all these atrocities could possibly end. This paper intends to study “In the Penal 
Colony” (1919) as an archetype of that age of ethnic and identity crisis. 

 
Franz Kafka, in his diary, had commented about the Czech capital Prague that, 

it is the city which he feared the most. Prague was in a dilemma whether to stay with the 
Habsburg Empire or not. Being a weak nation, they had to follow a policy of extracting 
benefits from each possible chance. Many of the political leaders, from clerks to Social 
Democrats volunteered declarations of loyalty to the empire, and they were 
unquestionably sincere. In equal proportion, there were also others who worked from 
the grass root level to the highest order to bring the destruction of the empire with 
Russian help. Living with a powerful neighbour like Germany who threatened possible 
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aggression, these sections opted to stay as a province to Russia rather than the 
potentially weakening Habsburg Monarchy. To quote C.A. Macartney: 

 
“These efforts, combined with the effects of hostility to everything German 
which had now become second nature to the Czech people, and of a more 
nebulous and less universal, but still fairly general sentimental attachment to 
Russia, really resulted in fairly widespread disaffection”. (812). 
 
The analogy between the Czech people and the convicted man in “In The Penal 

Colony” can be established now. This particular man is convicted of insubordination 
and insulting an officer. He could be looked as a collective figure that stands for the 
section of Czechs, comprising mostly of the Jews to whom, Kafka himself belonged. 
They were so “doggishly submissive, it seemed as if one might allow him(them) to 
roam freely, and only needed to whistle when it was time for the execution, and he 
would come” (Kafka 2). The officer is the figure of those unquestionable sections of 
Czech nationals who volunteered total subordination and loyalty. The pattern of 
circumstances in the story requires to see the decaying execution machine as a metaphor 
for the Habsburg monarchy and the explorer as the neutral observer or the author 
himself. The claimed ‘enlightenment’ which the condemned received at the 12th hour of 
the execution process is the realization that there is no way to escape from the periphery 
of the empire. The Jewish community of the Slavonic people now serves as the 
microcosm of this dichotomy. Peter Neumeyer consolidates: 

 
“...[I]t seems indisputable that Kafka says that there was once upon a time upon 
this earth, a Leader (Old Commandant) who gave birth to a system (religion, 
government) and to its attendant purgation’s, rituals; and that there were 
disciples. This leader decline in the story, and, with self-destruction of the 
engraving machine, are no more. And in this latter day there remain those who 
guard His grave, and await His return”. (Do not teach Kafka’s “In The Penal 
Colony”, Peter Neumeyer). 
 

The execution, as it was ritualized in “In The Penal Colony” can be regarded as a 
political operation against those who didn’t remain loyal to the Habsburg Empire. It was 
logically formulated as a system of punishment. Franz Kafka dramatizes such livid 
times, giving his dark tale a dream like logic. The horror of the execution process 
reminds the brutal punishment that was conferred upon the convicted by the order of 
church and the state in medieval Europe. However, a process of humanization from 
dehumanization could be noticed in this context, as in ‘those days the engraving 
machine exuded an acid which is no longer permitted today’. Keeping in mind the 
socio-political condition of the then Czech people, Kafka’s notion of humanity seems to 
be relied upon some factors and expectations like: 
 

 Not regarding the Jews as foreigner in Czechoslovakia. 
 That they should be allowed to choose a life of their own. 
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 Since majority of them has adopted German as their mother tongue, German 
government could avoid their hostility towards the Czechs. 
 

The fascination of Kafka with machines is evident in most of his texts. This attraction 
can be drawn back to his time as an employee in the Workmen’s Accident Insurance 
Institute in Prague. GaliliShahar writes that it is in his office and the official trips to 
workshops and mines where “Kafka learnt the secret of the machine, the dialectic of 
production and the destruction, the legal and social complexities of the insurance laws 
and how all these influenced the damaged being of the worker” (259). Kafka was aware 
of the machinations of a nation and its associated civil boundaries as well as the politics 
running underneath the well-oiled machinery. His interests took Kafka to learn the legal 
complexities intertwined with the idea of a nation. In “Metamorphosis” the presence of 
the clock, which is continuously ticking in Samsa’s room is representative of the fact 
that a person is continuously time bound and governed by the stated. Any failure to do 
so shall result in dire consequences. The instruments and apparatus, therefore, are 
metaphors or archetypes of the state. The depiction of these machines provide a gloomy 
presence in the human lives. The machine of “In the Penal Colony” is an example of the 
detrimental effect the mechanical age has upon the individuals. Shahar further states, 
“This remarkable piece of apparatus’ of the Penal Colony, like the train, the writing 
machine, and the telegraph, creates strange and destructive moments, environments of 
alienation, and meaningless zones of life and death” (260). 
 

Kafka could see no hope of security and serene life for the people of his 
community. The experience of this trauma had given him a sense of social 
responsibility. The execution is justified by the officer that it will exempt the people 
from being disloyal. The intensity of the crime that the condemned man committed is 
important in this context. He just failed “in the performance of his duty. He is required 
to get up every hour, and salute outside the captain’s door”. Being severely beaten, he, 
rather than ‘begging for forgiveness’, threatened the captain to ‘gobble’ up. Kafka 
points here the system of the anarchist bureaucracy which demands total subordination 
and dependence. To quote Michel Foucault: 

 
“The term ‘penal torture’ does not cover any corporal punishment: it is a 
differentiated production of pain, an organized ritual for the marking of victims 
and the expression of the power that punishes; not the expression of a legal 
system driven to exasperation and, forgetting its principles, losing all restraint. 
In the ‘excess’ of torture, a whole economy of power is invested.” (34). 
 

The self-chosen execution of the officer indicates the cluster of the loyal Czechs whom 
Kafka regarded has taken suicidal steps by remaining conform to the Austro German 
policy of union or the conception of the greater Second Reich.  It was evident that, a 
government who was in a way to a decisive fall may harm anyone for holding the 
throne, it does not matter who were their foes and friends. The possibility of harm is 
greater when it is concerned with anti-Semitism. The officer fetched his death from a 
technically questioned mechanism to whom, he remained always faithful. Kafka invites 
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to examine the authenticity and credibility of remaining a devotee to this murderous 
system. Yet the failure of the victim to understand the real truth disturbs him. He 
pointed to the loyal pro-monarchy cluster of Czechs, ’there was no trace of the promised 
transfiguration, the officer had himself failed to find; his lips were pressed together, his 
eyes were open, their expression was that of a living man, their look was firm and 
assured”. The death of the officer is analogous to the death of Francis Ferdinand, two of 
them being an heir of similar political ideology. Adolf Hitler remarks: 
 
 “I felt somewhat dumbfound in face of the inexorable vengeance which destiny had 
wrought. The greatest friend of the Slavs had fallen a victim to the bullets of Slav 
patriots.” (149). 
 

Kafka appears to predict the continental unrest that was coming ahead with the 
each passing day. The prediction is hidden in the epilogue of the story. The inscription 
on the gravestone was a hard to accept truth, which Kafka could realize. “Here rests the 
Old Commandant. His supporters, who now have no name, dug him this grave and set 
this stone for him. It is prophesied that after a certain number of years, the commandant 
will rise again, and from these premises here, lead his followers on to the reconquest of 
the colony. Believe and be patient”. If the colony is taken as a symbol of the whole 
European Union, the acceptability of this prophecy goes higher.  This also bears 
resemblance to the German premier Bismarck’s prediction. Unhappy of the unhealthy 
foreign policies adopted by the then German emperor Kaiser William II, Bismarck 
could realize the strong possibility of an upcoming world war. To Kafka’s case, the 
arrival of Adolf Hitler and Benito Mussolini consolidates the claim even though it was 
thought to be ‘ridiculous’. 

 
Unlike the Balkans in the southern states, Czechoslovakia, as a wholesome 

nation was not a nation having similar political ideology. There were divisions between 
Czechs and Slovaks and Germans. The section of Jewish among these ethnic 
communities was a subject of suppression. Franz Kafka, being a member of this meek 
and passive class, could only feebly protest against the prejudice that his community 
was beginning to face. “In The Penal Colony”is a silent observation of the facts rather 
than a strong voice. It is more an awareness then a resistance that comes from a socially 
responsible author. But he can’t be convicted of being so passive, for its because of the 
dualism which Czech people lived made him to make a silent protester then roar like 
Dylan Thomas: 

 
“Do not go gentle into that goodnight 

Rage, rage against the dying of the light”. 
 

(Thomas, August Assembly, l.18-19) 
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Abstract 
Health is a wealth of a nation. Every state has independent role to determine 

the healthcare services on the basis of central government norms. The problems of 
healthcare facilities are categories in to general care facilities problems, healthcare 
facilities problems, medical care facilities problems and the financial facilities 
problems. The structural equation model were used for the factor analysis and 
confirmation factor analysis also used for the fit of the model. On the basis of the 
regression coefficient for the four components; healthcare facility problems are the 
major problems followed by general facilities problems, medical care facilities problems 
and the financial facility problems.  

 
Key words: Healthcare, Households, Financial Facilities, Medical care, Regression 
Coefficients. 
 
Introduction 
 

WHO stated that, “Health is a state of complete physical, mental and social 
well – being and not merely the absence of disease or infirmity” and the enjoyment of 
the highest attainable standard of health is one of the fundamental rights of every human 
being without distinction of race, religion, and political belief, economic and social 
condition. The problems of healthcare facilities are vary from rural area to urban area. 
Urban householders were getting more healthcare facilities in urban areas than the 
householders of the rural areas.  

 
The general problems of healthcare facilities are classified in general facility 

problems, healthcare facility problems, medical facilities problems and the financial 
facility problems. The general care facilities include the variable poor surrounding, no 
respect to the patients and visitors, uncommitted paramedical and labour staff, 
inefficient in hospital administration and the poor sanitary facilities. Healthcare facilities 
include poor quality of treatment, poor quality of services by medical staff, lack of 
personal attention, negative attitude of the hospital staff, lack of co-operation between 
the staffs and corrupt practices followed by paramedical staff. In the medical care 
facilities, less building capacity, lack of drugs, lack of modern technology, lack of 
medical facilities, lack of equipped rooms, located in inconvenient place and not 
working equipment. In the financial facilities, treatment cost was very costly, financial 
consideration are not given in the healthcare facilities, payment are not arranged to the 
healthcare facilities and the cost of bills are not shown with transparent are included. 
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Objective of the study 
 

To examine the general problems of healthcare facilities among the rural 
households of Kerala on the basis of general facilities, healthcare facilities, medical care 
facilities and the financial facilities. 

 
Significance of the study 
 
 The problems of general healthcare facilities are exist in rural and urban areas. The 
householders of rural area face more problems than the urban area. The problems of 
general healthcare facilities in the rural area are classified in to general healthcare 
problems, healthcare facilities problems, medical facilities problems and the financial 
facilities problems. Out of the four categories of problems identify which one are more 
serious problems of rural householders.  
 
Methodology 
 

The primary data were collected from the households living in the districts of 
Malappuram, Ernakulam and the Trivandrum of the state of Kerala. Out of 675 samples; 
225 samples were collected from each district with well prepared questionnaire 
scheduled used. Problems of general healthcare facilities are measured under the various 
heads, viz, General care delivery, Healthcare delivery, Medical care Delivery and 
Financial care facilities. For the analysis of the data, Structural Equation Model (SEM) 
to evaluate the influence of these constructs on problems of general healthcare services. 
 
Hypothesis 
 
The following are the hypothesis to test the model. 
H1: General care delivery is a problem of healthcare facilities and services. 
H2: Healthcare delivery is a problem of healthcare facilities and services. 
H3: Medical care Delivery is a problem of healthcare facilities and services. 
H4: Financial facilities are a problem of healthcare facilities and services. 
 
 The confirmatory factor analysis (CFA) is special case of SEM equation model. 
This model provides the factor analysis on the basis of chi square test, goodness of fit 
index (GFI), adjusted goodness of fit index (AGFI), normal fit index (NFI), comparative 
fit index (CFI), root mean square residual (RMR), root mean square error of 
approximation (RMSEA). Chi square test determine the goodness of fit of the model. 
GFI and AGFI values lie 0 to 1 and over the 0.9 are generally considered that the model 
accepted. NFI and CFI values lies 0 to 1 and its value 0.95 or greater indicate that the 
models were fit. RMR values lies 0 to 1 and its value 0.08 or less were considered that 
model were accepted. RMSA value also lies 0 to 1 and its value 0.06 or less is indicators 
of the model were accepted. The CFA results were given in the table 1.1.  
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Table 1.1:Model fit Indices for CFA- Problem of healthcare facilities and services 
 

χ2 
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P 
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ed  χ2 
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AGF

I 
NF

I 
CF

I 
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R 
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A 

Problem of 
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facilities/health
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.2
23 1 .6

37 
.22
3 

1.
00 .99 1.

0 
1.
0 

.03
9 .000 

   Source: Analysis of primary data. 
All the attributes loaded significantly on the latent constructs. The value of the 

fit indices indicates a reasonable fit of the measurement model with data. In table 1.2 
present the regression coefficients. 

Table 1.2: The regression Coefficients 
                   Path Estimate Critical 

Ratio (CR) 
    P 
Value 

Variance 
explained 

General care delivery →Problem of healthcare 
facilities and services 0.753 25.401 <0.001 56.6 

Healthcare delivery →Problem of healthcare 
facilities and services 0.882 35.896 <0.001 77.7 

Medical care Delivery →Problem healthcare 
facilities and services 0.688 21.883 <0.001 47.3 

Financial facilities →Problem of healthcare 
facilities and  services 0.526 15.155 <0.001 27.7 

PGCD1 → General care delivery  0.514 14.728 <0.001 26.4 
PGCD2 → General care delivery  0.714 23.209 <0.001 51.0 
PGCD3 → General care delivery  0.598 17.888 <0.001 35.8 
PGCD4 → General care delivery  0.673 21.158 <0.001 45.2 
PGCD5 → General care delivery  0.807 28.991 <0.001 65.2 
PHCD1 → Healthcare delivery 0.613 18.502 <0.001 37.6 
PHCD2 → Healthcare delivery 0.870 34.557 <0.001 75.7 
PHCD3 → Healthcare delivery 0.744 24.870 <0.001 55.3 
PHCD4 → Healthcare delivery 0.641 19.698 <0.001 41.1 
PHCD5 → Healthcare delivery 0.760 25.825 <0.001 57.7 
PHCD6 → Healthcare delivery 0.708 22.894 <0.001 50.1 
PMCD1 → Medical care Delivery 0.576 17.017 <0.001 33.1 
PMCD2 → Medical care Delivery 0.532 15.371 <0.001 28.3 
PMCD3 → Medical care Delivery 0.488 13.828 <0.001 23.8 
PMCD4 → Medical care Delivery 0.702 22.585 <0.001 49.3 
PMCD5 → Medical care Delivery 0.509 14.553 <0.001 25.9 
PMCD6 → Medical care Delivery 0.826 30.470 <0.001 68.2 
PMCD7 → Medical care Delivery 0.795 28.123 <0.001 63.2 
PFF1 → Financial facilities 0.469 13.189 <0.001 22.0 
PFF2 → Financial facilities 0.596 17.807 <0.001 35.5 
PFF3 → Financial facilities 0.779 27.033 <0.001 60.6 
PFF4 → Financial facilities 0.720 23.529 <0.001 51.9 

PGDC = problems of general care delivery, PHCD = problems of healthcare delivery 
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PMDC = Problems of Medical care delivery, PFCD=Problems of financial care delivery       
 
H1: General care delivery is a problem of healthcare facilities and services. 
 

The results exhibited in Table 1.2 revealed that the regulatory construct 
General care delivery is a problem of healthcare facilities and services in Kerala as the 
standardised direct effect of this construct on problem of healthcare facilities and 
services as 0.753, which is more than the recommended value of 0.4 (p value is 
significant).  So the hypothesis H1 is accepted and concludes that General care delivery 
is a problem of healthcare facilities and services. 

 
H2: Healthcare delivery is a problem of healthcare facilities and services. 
 

The results exhibited in Table 1.2 revealed that the regulatory construct 
Healthcare delivery is a problem of healthcare facilities and services in Kerala as the 
standardised direct effect of this construct on problem of healthcare facilities and 
services as 0.882, which is more than the recommended value of 0.4 (p value is 
significant).  So the hypothesis H2 is accepted and concludes that Healthcare delivery is 
a problem of healthcare facilities and services. 

 
H3: Medical care Delivery is a problem of healthcare facilities and services. 
 

The results exhibited in Table 1.2 revealed that the regulatory construct 
Medical care Delivery is a problem of healthcare facilities and services in Kerala as the 
standardised direct effect of this construct on problem of healthcare facilities and 
services as 0.688, which is more than the recommended value of 0.4 (p value is 
significant).  So the hypothesis H3 is accepted and concludes that Medical care Delivery 
is a problem of healthcare facilities and services. 

 
H4: Financial facilities are a problem of healthcare facilities and services. 
 

The results exhibited in Table 1.2 revealed that the regulatory construct 
Financial facilities is a problem of healthcare facilities and services in Kerala as the 
standardised direct effect of this construct on problem of healthcare facilities and 
services as 0.526, which is more than the recommended value of 0.4 (p value is 
significant).  So the hypothesis H4 is accepted and concludes that financial facilities are 
a problem of healthcare facilities and services. The structural equation model is given in 
the figure 1.1. 
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Figure 1.1 
Structural equation model 

 

 
 

The regression equation for the Problems of healthcare facilities/services is 
provide the four categories; for +0.753 in General care delivery, + 0.882 in Healthcare 
delivery, + 0.688 for Medical care Delivery and + 0.526 for Financial Facilities.  The 
general care delivery problems are the poor surrounding (0.51), no respect to the patient 
and visitors (0.71), uncommitted paramedical and labour staff (0.60), inefficient in 
hospital administration (0.67) and poor sanitary facilities (0.81). in the healthcare 
facilities includes poor quality of treatment (0.61), poor quality of services by medical 
staff (0.87), lack of personal attention (0.74), negative attitude of the hospital staff 
(0.64), lack of co-operation between the staffs (0.76) and corrupt practices followed by 
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the paramedical staff (0.71). For the medical care facilities include the less building 
capacity (0.58), lack of drugs (0.53), lack of modern technology (0.49), lack of medical 
facilities (0.70), lack of equipped rooms (0.51), located in inconvenient place (0.83) and 
not working equipment (0.80). For the financial facilities; treatment cost was very costly 
(0.47), financial consideration were not given in the healthcare facilities (0.60), payment 
are not arranged to the healthcare facilities (0.78) and the cost of bills are not shown 
with transparent (0.72).   

 
Conclusion 
 

Based on the regression coefficient we can conclude that the most contributing 
factor towards the general problems of healthcare facilities/services is Healthcare 
delivery as its regression weight is 0.882, followed by General care delivery as its 
regression weight is 0.753, Medical care Delivery as its regression weight is 0.688. 
Financial Facilities comes in the last position and its regression weight is 0.526. 
Therefore, the healthcare delivery and its components are the main focusing point.  
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Abstract 

Unlike ships operating in the marine environment, dredgers operate more in a 
complex and demanding environment and to understand the fuel consumption of a 
dredger the dredging operational cycle is fundamental. The key factors that influence the 
fuel consumption of a dredger are, type of soil to be dredged, depth of dredging, 
dumping distance, sailing speed, sailing empty, shore pumping, tidal and currents of the 
region, wind speeds, restricted operational areas, traffic in and around the port and 
competencies of the dredging crew. All these multifarious factors complicate to estimate 
the fuel consumption of a dredger more precisely. For the dredger not all the parameters 
are of equal importance that can influence and control the fuel consumption as the 
dredger most of the times operate on partial power, unlike a cargo ship which moves 
from one port to another, sailing at a constant speed.   When a ship is on voyage, for 
most of i0ts operative life, sails on a well defined pattern in terms of sailing speed, 
draught, power and environment. Whereas a dredger operation is scrutinized on hourly 
basis, variation in sailing speed, rapid changes in power distribution and draught, and 
has to perform in an undefined project environment. Against this background applying 
the general principles of fuel economy to a dredger needs a stronger debate and a 
pragmatic validation. The environment benefits of fuel efficiency continue to be a 
compelling proposition, control fuel consumption and reduce fuel costs as operating a 
dredger is an expensive business. This article is presented to provide a vital step towards 
closing the existing knowledge gap to meet the combustion challenges on a dredger and 
also to provide some perspective and assistance on fuel efficiency improvements in the 
operation of dredger working in a marine environment. 

Keywords: Marine Environment, Dredger, Dredging, Dumping, Fuel Combustion, Fuel 
Costs, Sailing, Operational Cycle.  

Human primary energy needs comes from fuels and they are consumed to 
provide energy services.  When a fuel is combusted in an engine it gives a form of 
energy and this energy is influenced by the engine speed, design of the combustion 
chamber, compression ratio, injection timing, ignition quality and viscosity of the oil, as 
not all fuels can be used in any one engine. Fuels used in marine environment are lower 
grade, as dredgers deploy massive engines to propel consume large quantities of fuel 
each day.  

Fuel cost is intrinsically linked to revenue generation, and, as a result, dredge 
owners and operators are increasingly demanding measures that cut fuel expenditure. 
Fuel cost have risen by an average at 16% year-on-year since 2005 and maritime 
demand is also increasing, putting further  upward pressure on fuel prices. To maximize 
profits and to reduce environment impact, dredge owners and operators spend vast 
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amounts on fuel efficiency and optimization measures. Dredging is a competitive 
industry and any small efficiency or reduction in consumption can add up to big 
competitive advantage. Even a small percentage saving in fuel can equate to a 
significant cost saving and the return on investment can become very attractive.   

In the recent years, the environmental profile of commercial dredging has 
dramatically changed worldwide.  The marine industry of the present times is gripped 
with environmental interest that reaches far beyond the management of the dredger. The 
need to develop a solid approach to incorporate environmental issues and corporate 
social responsibility within dredging industry is gaining momentum. Like any other 
industry, with the intensification of trade and rising resource depletion has enhanced the 
knowledge of key stakeholders.  

The driving need for dredge owners and operators is to reassess their operations 
and technologies to conform to environmental standards. The adaption of new 
technologies into the maritime sector is a complex matter and this prompts the need for 
a structured management approach to address on fuel efficiency and optimization 
measures.  A solid strategy is essential to improve the fuel efficiency and environmental 
consciousness of dredging operations and satisfy societal, stakeholder and regulatory 
demands.   

The market is driving the dredge owners and operators to streamline their 
operations and become more efficient in terms of fuel efficiency, operations efficiency 
and management of the dredger. Fuel cost is a dynamic parameter in the operational cost 
of the dredger and the costs involved per dredging one cubic metre of soil, fuel costs 
form a major share of the expenses nearly 30%, for this reason fuel consumption is an 
area of serious concern. 
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With high cost of fuel and regulatory authority framework to reduce carbon 
emissions it is vital diesel engines are operated cost-effectively and scrupulously 
maintained so as to keep the specific fuel consumption to the minimum. In order to 
monitor how efficiently the engines are operated at the rated load and at the rated rpm, it 
is necessary to have the right equipment installed to accurately track fuel consumption. 
The traditional standard noon-to-noon measurement of fuel consumption based on fuel 
tank soundings are prone to manipulation and not accurate and cannot measure the 
changes in specific fuel consumption of the engines, as fuel consumption varies directly 
with engine power.  

Before we proceed to study the fuel combustion challenges on a dredger, as an 
important step it is pertinent to value rudimentary acquaintance with what is dredging 
and a dredger, how it operates and how it compares with a normal sea going ship.  

Dredging:Bray et al. (1997) explained that dredging is the removal of soil or rock 
underwater or from one place to another (e.g., from a riverbed or sea to other places) by 
using dredger (vessel or floating plant equipped with a machine, mechanically and / or 
hydraulically). Dredger is used for dredging the shipping lane and port basin to keep the 
depth and ensure the safety of the ship operations. The dredging work can be divided 
into two types, namely: capital dredging and maintenance dredging. The capital 
dredging is used to make a new port while the maintenance dredging is used in the 
existing port in order to keep the depth of the port basin and shipping channel from the 
sedimentation (Bray, 1997). 
 

Dredging is the process of excavating and removing unwanted material from 
the bottom of harbors and waterways, thereby dredging keeps our harbors and 
waterways navigable. With the progress of civilisation, people, equipment and materials 
have been transported by water. This has resulted in the need to enlarge and deepen the 
rivers and canals, to provide adequate access to ports and harbours. Nearly all the major 
ports in the world have at some time carried out dredging works. Dredging is vital to 
social and economic development and is a very important aspect on the world’s 
economy because without dredging shipping channels, ports and harbours would be in 
great distress due to sediment build-up in these navigable areas.  

 
Dredger:All dredgers can be broadly classified, regardless into two main types a Trailer 
Hopper Suction Dredger (TSHD) and Cutter Suction Dredger (CSD). The dredging 
equipment on these two types of dredgers diverges according to the methods of 
excavation and operation.  
 
Trailing Suction Hopper Dredger (TSHD) trails its suction pipe underwater over the 
sea bed when working, and loads the dredge spoil into the hopper of the vessel. When 
the hopper is full, the TSHD sails to a disposal area and dumps the material through the 
bottom doors in the hull or sometimes pumps the material out of the hopper into the 
open sea.  
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Cutter Suction Dredger (CSD) cutter ladder with suction tube has a cutter head at the 
suction inlet, to loosen the earth and transport it to the suction mouth. The cutter can 
also be used for hard surface materials like gravel or rock. The dredged soil is sucked up 
centrifugal pump and discharged through a pipe line or on to a barge. 
 

Dredgers due to nature of operation are exposed to the marine environment like 
wind, waves, swell and swift currents. In this paper the primary concern of the study is 
limited towards a TSHD only, as this dredger compares itself in almost every aspect 
with an ocean going ship, in terms of sailing, propulsion machinery, manoeuvrability, 
bridge equipment, crew on board and statutory documentation. When compared to a 
CSD which is not ocean going and not in continuous operation, even differs very much 
in terms area of deployment.  Against this background a study was carried out on fuel 
consumption pattern for eight TSHD dredgers working at various projects around the 
country.  

Based on the daily fuel consumption, data has been collected for these eight 
dredgers on daily basis and averaged for every month for a period of six months against 
the operational days for that month and this data was selected for analysis and tabulated.  

 
The relevant data obtained for this study is collected from eight TSHD 

dredgers operating continuously at projects. A tabular annex is prepared against each 
dredger, taking specific fuel consumption of the main engine, the main engine horse 
power, operational days, with fuel consumption for each month, average fuel 
consumption per day and operating efficiency. The table also indicates for each dredger, 
the fuel consumption at 100% Maximum Continuous Rating (MCR), at 80% MCR, 
70%MCR, 60% MCR.  

 
In order to make interpretations easy the operating efficiencies were calculated 

by dividing average fuel consumption per day by fuel consumption at 100% MCR and 
the resulting scores are converted into operating efficiency percentage. The average fuel 
consumption per day is calculated by dividing the fuel consumption for the month by 
the number of dredger operating days. From the table it is seen the average operating 
efficiency of the eight TSHD dredgers is gravitating to close 50% MCR, with only one 
dredger is at 53% MCR. It is certainly desirable for dredge owners and operators to have 
an operating efficiency percentage scores at 70% MCR for each dredger as well as 
overall. Dredgers having operating efficiency percentage scores above 60% MCR are 
indicative of a reasonably good efficiency operation and economical.  Since the TSHD 
almost measures up to with an ocean going ship the operating efficiency is not on par, as 
all ships by nature of their operation, operates at 75-80% MCR or even more. In the 
following pages we will study why the TSHD operates at these low operating 
efficiencies. 

Dredgers operate more in a complex and demanding environment unlike ships 
and to understand the fuel consumption of a dredger the dredging operational cycle is 
fundamental. The standard dredging cycle involves dredging, sailing loaded to the 
dumping ground, dumping the dredge spoils, sailed empty to the dredging ground, and 
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starting dredging. The complete dredging cycle varies in duration for each happening in 
the cycle from project to project. The fuel consumption also fluctuates largely between 
different stages of the dredging cycle. In dredging, time is a precious factor and its 
operation is highly dynamic unlike a ship. 

Standard Dredging Cycle 
 
 

 
 

 
 TSHD is a seagoing hopper dredge that involves greater exertion than required 

for an ordinary ocean cargo vessel, because it satisfies the needs of navigation of a self-
propelled vessel and also the needs associated with its dredging operation. Comparing 
dredging vessels with ship on fuel consumption is multifarious as it involves many 
factors and lot of information from different fields of expertise on mechanical, civil, 
hydrodynamics, electrical and electronics, soil mechanics and naval engineering and all 
must be mutual. 

Many parameters influence the actual fuel consumption of a dredger and this 
depends on several key factors. The operation environment conditions, nature of soil to 
be dredged, depth of dredging, dumping distance, sediment budgeting of the areas, wind 
speeds, tidal currents, local traffic and speed regulations of the port, type of dredging 
equipment and maintenance condition of the dredger deployed, crew competencies 
significantly influence the performance of that vessel by optimizing the production and 
achieving operational efficiency.  The key drivers to maximize operating efficiency of a 
TSHD is by minimizing the dredging cycle time and hopper loading time and this 
depends on the performance of the draghead and other dredging machinery on the sea 
floor underwater.    

The fuel consumption on TSHD can be minimized when the main engines are 
exploited at the rated MCR, by limiting the overflow duct operation, de-hoppering with 
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only one pump, avoid using dredge pumps overboard discharge for quick turning, thwart 
using both dredge pumps for cleaning the hopper, avoid full bunkers, avert from placing 
heavy spares on board, plan dredging cycle in consultation with port authorities. The 
operational crew should be placed with more power of autonomy to manage their vessel 
and their competencies enhanced time to time. By creating awareness and interest in 
energy efficiency, some reduction in fuel consumption can be achieved if all the on 
board personnel involved are aware of the impact of their day to day tasks on fuel 
consumption.  

 There are several multifarious factors that influence and complicate to estimate 
precisely the fuel consumption of a dredger. The operating efficiency of the dredgers in 
this study is close to average 50%, as dredgers most of the times operate on partial 
power, unlike a cargo ship which moves from one port to another, sailing at a constant 
speed.   When a ship is on voyage, for most of its operative life, sails on a well defined 
pattern in terms of sailing speed, draught, power and environment. Whereas a dredger 
operation is scrutinized on hourly basis, variation in sailing speed, rapid changes in 
power distribution and draught, and to perform in an undefined project environment. 
Against this background applying the general principles of fuel economy to a dredger 
needs a stronger debate and a pragmatic validation.   

This research article has been drafted to provide some perspective and 
assistance on fuel efficiency improvements and also to provide a vital step towards 
closing the existing knowledge gap to meet the combustion challenges on a dredger 
working in a marine environment. It can be concluded that the foremost active forces 
encouraging application of fuel economy challenges on a dredger are manifold besides 
the environmental concerns and the regulatory authority framework. *** 
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Abstract 
The education of children is influenced by interplay of a range of factors at school, 
society and family, especially for the tribal children. For school participation, it is 
important that all the three factors should be positive or at least one or two factors 
should be strongly favorable. The children from families with more socio-economic 
resources are more often enrolled in school. For wealthier families, the direct costs 
associated with education, such as fees, books and uniforms are less likely to be an 
obstacle. The government has emphasized on importance of parents/guardians as key 
decision makers in the educational process.  Therefore, it is imperative that 
parents/guardians be provided with a clear delineation of child study roles and 
functions. Favorable attitude towards schooling and education enhances parental 
involvement in children’spresent  and  future  studies. Parent’s attitude towards their 
children’s education is affected adversely by low socio-economic status and since the 
tribal constitute the disadvantaged population,Efforts have been made to ensure greater 
access to the disadvantaged groups by making provisions for free ships, scholarships 
and reservation. Primary education is the basic need of all children. Learning at this 
stage may be characterized by group activities, play way techniques, language, number 
games and activities directed to promote socialization and environmental awareness 
among children to help them in the process of attaining physical, mental and emotional 
maturity. Approaches in developing life skills and the formation of good habit and 
living togetherness need to be addressed with great care. Against this backdrop, present 
paper aims at examining the psycho social attitudes of parents, teachers and students 
towards primary schooling and education in Uttar Pradesh.  
 
Introduction 

Uttar Pradesh is the second largest and most populous state of India. Despite 
recent sign of progress, Uttar Pradesh is still facing challenges in social infrastructure 
like education, health, social welfare and safety net. State also has a low quality of 
human recourse .Uttar Pradesh is the hub of human capital but the quality of its human 
capital is low. Hence the state economy is not able to realize the benefits of its growing 
population. Though all indicators of social infrastructure having a distinct place in itself. 
I have taken here education sector to understand educational administration of Uttar 
Pradesh. An elementary education is an institution where children receive the first stage 
of compulsory education known as elementary or primary education.  In India 
elementary school provide education from class 1 to 7. The students generally in these 
classes are aged between 5 to 12 years. It is the next stage of Kindergarten. Elementary 
school exists worldwide as the basic foundation institution in the formal educational 
structure. Like  all  other  states  in  the  country,  schools  in  Uttar  Pradesh  are  
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divided  into elementary, which include primary and upper-primary, secondary and 
senior secondary schools.  

For the purpose of educational administration and management the department 
of education in Uttar Pradesh is divided into 18 divisions. Each division is headed by a 
Joint Director of Education and a Divisional Deputy Director of Education. Both these 
officers look after the issues that relates to secondary education.  The state is divided 
into 75 districts. In every district, there is one office headed by district Basic Shiksha 
Officer who looks after all issues related to basic education, mid day meal and education 
for all (SSA). Sometimes, they also manage Saksharta and VaikalpikShiksha (as per 
directives of district level committee. One of the distinguishing features in Uttar Pradesh 
is that there are different cadres for male and female teachers at all levels. Significantly, 
a large part of increase in number of teachers is due to increase in number of women 
teachers. As mentioned earlier, the rate of growth in numbers of schools has outpaced 
rate of growth of teachers. Under SSA, there was a provision to hire para-teachers for 
classes I and II in primary schools that were run by the Basic ShikshaParishad. About 
1.71 lakh ShikshaMitra posts were approved over between 2001-2008. Out of these, 
1.65 lakhs ShikshaMitras were recruited and posted in schools. It is important to note 
that the ShikshaMitras are paid very low salaries i.e. Rs. 3,500 per month, for 11 months 
in a year. The state government has recently taken a decision to regularize the 
ShikshaMitras, which will bring their salaries at par with the existing primary teachers. 
In order to fulfil the requirements of the RTE Act, the State Government made a 
provision to appoint instructors for SUPW in Upper Primary schools in which there are 
more than 100 students. Project Approval Board had approved 41307 part time 
instructors for Upper Primary School in the supplementary AWP&B 2010-11 on the 
basis of DISE 2009-10. These posts were created under three categories – Health and 
Physical Education, Art Education, and Work Education. The Anudeshaks, like 
ShikshaMitras, are contractual teachers and are paid a consolidated salary of Rs. 7,000/- 
per month. The Kasturba Gandhi BalikaVidyalaya (KGBV) Scheme enables the 
establishment of residential schools for girls at upper primary level. The aim of the 
scheme is to reach out to girls from marginalized social groups in over 3,000 
educationally backward blocks in the country where the female rural literacy rate is 
below the national average. Uttar Pradesh has established the highest number of schools 
in the country under this scheme. 

Review of Literature 

Kalita (2017) is of the view that teachers play a pivotal role for education of all type of 
children. Favourable and positive attitude of teachers towards children with disabilities 
is a major aspect of teaching-learning process and also for the growth and development 
of children with disabilities in the inclusive classroom. Favourable and positive attitude 
of teachers is must for proper implementation of inclusive education in the educational 
institutions. Smitha and Acharya (2010) found that teachers have unfavourable attitude 
towards inclusive education. Conclusively, it can be said that teachers' attitude towards 
disabled students, in particular and inclusive education, in general is the main pivot  for  
making  the  concept  of  'inclusion',  a  successful venture. RekhaChavhan (2013) found 
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that majority of pupil-teachers posses medium level of attitude towards inclusive 
education. It was seen from the results that there is significant difference between male 
and female student-teachers’ attitude towards Inclusive Education. Female student 
teacher has favourable Attitude towards Inclusive Education than male student teachers. 
Shane and Christopher (2013) found was no significant difference in the attitude of male 
and female teachers. Khanduri and Yadav (2017)  studied  the difference between 
primary and secondary school teachers attitude towards teaching as career choice. 
Dickens and Smith (1995) conducted a study on the attitudes of both regular and special 
educators towards inclusion.   The both groups of respondents reveal more favourable 
attitudes towards inclusion after their in-service training. They concluded that staff 
development is the key to the success of inclusion. Johnson (1996)\ in a study described 
and analyzed  the  perceptions  held  by  regular  education  teachers  toward  the  
placement  of students with learning disabilities in their classrooms. Nayak  (2008) 
examined  the  attitude  of  both  parents  and  teachers  towards inclusive education. 
Results of the study reported that teachers look forward to teaching in an inclusive 
environment and are ready to face the challenges. Result of the study also showed 
significant difference in the opinions of teachers of normal school. ledge  and  
understanding  of  their  attitudes  or  perception  towards  having  special needs 
students. Doinbusch& Ritter (1988) found that parental attitude and involvement is 
generally negative or low in minority and low socio - economic status families. McLoyd 
(1989) found that parent who experience difficult economic times have children who are 
more pessimistic about their educational and vocational futures. Sen (1992) in his study 
found that the culture factor may play an intermediate role. They influence the choice 
made by individuals, through their own attitudes, and those of the people in their close 
environment. Breen &Goldthorpe (1997) indicated that household wealth, the 
educational level and labour market position of the parents is expected to play a major 
role in deciding the educational level of the child.  It was found in his study that 
children with a working mother are significantly less in school. Children from wealthier 
households are significantly more in school. Conger et al. (2002) conducted that indices 
of family socio –economic status, including parent education, would predict the quality 
of family interaction and child behaviour. Michigan Department of Education (2002) 
found that when parents are involved in school work, such as supporting school learning 
through activities such as reading at home, then children will have greater academic 
success, higher school attendance and higher self- esteem. Ganguly (2004) studied 
determinants of academic achievement in rural and urban areas and found that parental 
care about children’s education, emotional climate at home a socioeconomic status of 
family had a positive correlation and crowded living conditions at home had a negative 
correlation with the academic achievement of students in rural and urban areas. Sharpe 
(2006) indicated that male prospective teachers have more favourable attitude towards 
multicultural education than female prospective teachers. Henning (2013) examined the 
students’ attitudes and motivation towards education and discusses types of motivation, 
causes of motivation and the timing of the student’s life at which motivation can be 
studied. Results indicate that parental decisions to be involved are statistically related to 
invitations from school, role construction, and self-efficacy.  Larocque, Kleiman, and 
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Darling (2011) describe parental involvement as family involvement, defining it as 
“parents’ or caregivers’ investment in the education of their children. 

Objectives and Methods 

Present paper purports to examine the psycho social attitudes of parents, 
teachers and students    towards schooling and education in the state of Uttar Pradesh. 
The paper is based on primary data collected through field survey in selected primary 
schools in five development blocks viz. Hargaon, Laharpur, Biswan, Kasmanda, and 
Parsendi   of Sitapur district of Uttar Pradesh. The sample comprises of 10 schools, 237 
students, 38 teachers and 198 parents.A review of the current literature has yielded 
many studies pertaining to correlations between parental involvement and student 
academic achievement, or student motivation and academic achievement.  However, 
these ideas are analyzed as separate entities. 

Discussion of Results 

There has been rapid expansion of education system in terms of enrolment, 
number of institutions, growth rate, etc since independence. The system has undergone a 
unique transformation from elitist to an egalitarian one. Therefore, all sections of the 
population have gained as a result of the enlargement of the system. However, the 
disparities between the disadvantaged groups viz. minorities and non-disadvantaged 
groups have continued. Therefore, there is need to provide special care and 
opportunities to the traditional disadvantaged population in a democratic society such as 
ours, which stresses egalitarianism, social justice and economic development for all 
sections of society. It is with this in view that the Indian constitution provides an ideal 
of ‘Equality of opportunities’.  Efforts have been made to ensure greater access to the 
disadvantaged groups by making provisions for free ships, scholarships and reservation  

To ensure the attendance of teachers, special administrative and managerial 
arrangements should be taken. Providing transport facility to female teachers and 
special incentives for the teachers serving in remote tribal areas can be proved helpful. 
Teachers should motivate parents to enroll their daughters in schools especially  the 
parents who are reluctant to do so due to unawareness and ignorance. The parents who 
focused only on religious education for their daughters also need motivation and 
inspiration. Up gradation of girls’ schools is also recommended. Giving stipend to 
enrolled girls is a good solution. Early marriage of the girls  should  be  discouraged. 
Poor parents should be given stipends so that they might be able to educate their 
daughters. To overcome the social problems institutions of higher education should be 
established for female education only. Parental attitudes towards being involved in and 
the importance of education in relation to student academic motivation and achievement 
is a complex matter.  A change in one environment can often lead to a change in another 
environment.  When a child’s home and school environments are working together for 
the betterment of that child, this will most likely lead to higher involvement on the part 
of the parent and higher achievement on the part of the child. The challenge India is 
facing concerning the educational sector is wide and covers policy, redistributive, 
efficiency, cultural and several other aspects. Since the early 1990’s Indian policy was 
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aimed at expanding access to education through the adoption of several   programs   and 
goals   declarations   (DPEP,   SSA,   RTE,   MDM,   Universal Elementary Education  
etc.).  The general trends of the mainstream indicators – enrolment, literacy, gender gap, 
out of school, drop-out - suggest that relative progress had been made. Remarkable 
progresses have been made in the economically backward states. The rural-urban divide 
has been narrowed in recent years.  Despite these trends of school enrolment, were not 
proceeding together with increases of progress, numbers are still discouraging: 
inequality of education across states is still high, all the persistent gaps (gender, between 
castes, rural/urban) persists both on quantitative indicators and effective learning 
indicators. Government schools are those presenting the worst performance with respect 
to other private schools. Drop-out rates, both in rural and urban areas are still highly 
alarming.  The slow growth of teachers supply results in a higher pupil-teacher ratio. 
Moreover, teachers’ absenteeism has been seen as one of the main problem of Indian 
school system. And these are the same teachers whose salary is even 10 times the salary 
of a teacher in private school in rural India. It follows that investments in trainings for 
teachers are not matching the desired effect, being not the only solution in addressing 
school quality.The importance of private schools is clearly shown by the growth in 
private school enrolment rate and share. This study finds evidence of the widely 
unregulated system in which private schools are operating, despite very severe standards 
are necessary in order to get recognition. The private schools with the same student 
target may better address children learning due the effective leadership effects and 
school setting and targets – such as secondary school for female – shaping and attracting 
parents’ priorities. The government-aided school taken in consideration in this research 
actually presents very low standards and performance. Government-aided schools are 
subsidized with no concerning on school performance. 

Main Research Findings: 

● The education of children is influenced by a range of factors at school, society and 
family. Primary education is the basic need of all children. Learning at this stage 
may be characterized by group activities, play way techniques, language, number 
games and activities directed to promote socialization and environmental awareness 
among children to help them in the process of attaining physical, mental and 
emotional maturity. Approaches in developing life skills and the formation of good 
habit and living togetherness need to be addressed with great care. The attitude of 
teachers, guardians and students regarding primary education has direct bearing on 
educational development of children as it provides direction for school management, 
creating conducive educational environment and imparting of education. 

● The Right to Education Act, 2009 ensures that every child in the age group of 6-14 
years has a right to full time elementary education of satisfactory and standard 
quality in a formal school that fulfils essential norms and standards as per the 
requirement.  The Act incorporates the principles of child centred education spelt out 
in the National Policy on Education and elaborated in the National Curriculum 
Framework, 2005. There has been speedy progress towards universal elementary 
education over the last decades.  
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● There has been significant improvement in the school facilities and enrolment, 
retention and pass out of children over the period. The learning levels of children are 
indicators of effectiveness or productivity of the education system. The productivity 
of education system reveals that there has been decline of 9 percentage points over 
the period of 2008 to 2018. There is clearly a positive change in most states over the 
last two years which points out towards an increase emphasis on improved learning 
levels in many states. It is to be noted that 17.6 per cent girls in the age group of 11-
16 years are not enrolled in school at the national level.  

● There has been remarkable growth in recognized educational institutions in India 
during the recent period.  However, there has been decline in enrolment of students 
in primary schools over the period of 2006-07 to 2015-16. However, there has been 
significant increase in enrolment of students in upper primary and secondary level of 
education over the corresponding period. About 30 per cent students were found 
enrolled in private and aided schools.  

● In the state of Uttar Pradesh, less than 1/3rd schools were private schools. This was 
found more pronouncing in secondary schools (71.5 per cent). However, less than 
1/4th primary schools consisted of private schools during 2017-18. There has been 
significant increase in the number of schools in the state of Uttar Pradesh during 
2014-15 to 2017-18. About 3.43 million students were found enrolled in class-1-8 in 
various schools in the state during 2017-18. There were more than 2 lakh teachers in 
primary and about 32000 teachrs in upper primary schools during 2017-18 in the 
state.  

● As per ASER, 2018, there has been significant improvement in educational 
performance in the state of Uttar Pradesh. School facilities have drastically improved 
in the state over the period of 2010-2018. Similarly, the learning levels of children 
have improved significantly however, the levels of learning of students were 
reported far below in government schools as compared to private schools.  

● District Sitapur in Central Uttar Pradesh was selected for study. There has been 
significant increase in educational institutions in Sitapur over the period of 1990-91 
to 2016-17. There were 4052 primary schools and 1574 upper primary schools in the 
district during 2016-17. Out of them, 384 primary schools and 146 upper primary 
schools were reported in urban areas.  

● There has been significant growth in enrolment of students in educational 
institutions in the district however, a large proportion of students are getting 
admission in private schools. There has been gender disparity in enrolment of 
students in primary schools in the district. The gender disparity was recorded high in 
Pisawan, Mishrikh, Parsendi, Behta, Reusa, Kasmanda, Rampur Mathura and 
Mehmoodabad.  

● On an average, less than 200 students were reported in selected schools. However, 
enrolment of students was recorded low in Hargoan, Parsendi and Kasmanda. Out of 
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total enrolment of students, most of students were from weaker and marginalized 
sections of society. Gender disparity was recorded significantly high in Biswan, 
Laharpur and Hargoan. However, basic infrastructure was found satisfactory in 
selected schools.  

● About 2/5th teachers were males while about 2/3rd teachers were from OBC, SC/ST 
and minority communities. About 3/4th teachers were from the age group of 35-45 
years. More than half teachers were B.Ed. qualified and more than 3/4th teachers had 
teaching experience of less than 5 years.  

● All the teachers have received training and most of them received training at BRC 
level. The teachers were found satisfied with the quality of training.  Most of 
teachers were found aware about the knowledge of new initiatives under 
universalization of primary education, knowledge of MIS system.  

● The overwhelming majority of teachers rated the high importance of formal 
education, innovative education, alternative education and non-formal education. 
Majority of teachers rated social and education values as high importance. These 
values were related to girl education, mid-day meal, free text books, free uniform 
and bags, motivation programmes for learning, moral education and physical 
education. Majority of teachers were found satisfied with the quality of mid-day 
meal, teaching, environment of school and sanitation facility in schools. However, 
overwhelming majority of teachers accepted that they have burden of multiple class 
teaching. 

● Majority of teachers reported that teacher-parents meetings are held on monthly 
basis. They further reported that they are participating in national festivals and 
parents meetings.  However, a large proportion of teachers admitted that they do not 
carry children of school for educational exposure. Overwhelming majority of 
teachers admitted that they teach free in additional hours in schools for educationally 
backward children. They also visit villages to convince parents for enrolment of 
children. Besides, they motivate children to participate in activities other than course 
curricular.  

● About half students were males. They were mainly from weaker sections of society. 
Most of them were from nuclear families.  Most of students were in the age group of 
less than 12 years. Significant proportions of students were also physically and 
mentally challenges. 

● Quality of education was measured in terms of excellent, good, satisfactory and 
dissatisfactory levels. Majority of students were found in the category of good 
mental skill. More than half of the students were rated as good in maths while about 
60 per cent students had good mental level in Hindi. More than half of students were 
rated good mental level in English and about 58 per cent students had satisfactory 
mental level in general knowledge. 

● About 2/3rd students reported that there is regular cooking of meal however, about 
1/3rd students admitted that cooking of meal as per menu. Most of students accepted 
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that they get free text books, free school uniform and bag.  

● Satisfactory level of school was recorded high for regular attendance of teachers, 
teaching methods, behaviour of teachers, teaching, management and discipline.  

● Most of students admitted that they get quality of mid-day meal. They are being 
taught moral education and get regular home work. Most of the students further 
reported that they assist their parents in domestic work.  

● Majority of students reported that they get opportunity to participate in sports 
competition and cleaning of schools.  They also participate in community work.  

● The parents were mainly from Hindu communities however, majority of them were 
from SC/ST and OBC communities. Their educational levels were reported to be 
low. More than half of them were from joint families. The main occupation of 
parents was reported agriculture, labour and self employment. Thus, most of the 
parents were from lower class and lower middle class. Their annual income was 
reported less than Rs. 75000.  

● Most of parents were found in favour of the view point that education will help 
children in their future. They admitted that they give priority for education to their 
children. However, about 29 per cent parents reported that their children are out of 
school. Non-affordability and need to earn were the main reasons for non-enrolment 
and dropout from educational institutions. 

● Majority of parents reported that they assist their children in their studies. Most of 
parents further reported that their children assist in their work at home. Most of 
parents revealed that their children study daily at home. They further reported that 
their children talk about happenings of schools to them. 

● Most of parents reported that their children are participating in teaching learning 
activities. They were in favour of co-curriculum activities for development of 
children. About 59 per cent parents reported that their children sometimes do home 
work regularly. About 61 per cent parents revealed that sometimes they attend 
parent-teachers meetings. 

● About 2/3rd parents were found in favour of the view point that school environment 
is conducive for their children education. Most of parents were found satisfied with 
educational infrastructure of schools. All the parents reported that their children are 
availing mid-day meal, free text books and free school uniform.  

● Most of parents were found in favour of compulsory education to all children. Most 
of parents were found in favour of the view point that Right to Education will 
improve enrolment, retention and quality education of children. Similarly, most of 
parents were found in favour of the view point that educational incentives will 
improve enrolment, retention and quality education of children. 

● About 2/3rd parents reported that Village Education Committee has been constituted. 
Most of respondents admitted that such committee is playing effective role in 
resolution of educational problems. Less than half of respondents were members of 
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such committee.  Majority of the parents were of the view point that the contribution 
of Village Education Committee in educational environment, enrolment of children, 
attendance of students and teachers and monitory and supervision of mid-day meal is 
found to be very good, good and satisfactory. Most of respondents further reported 
that School Management Committee has been constituted.  

● Majority of parents rated the importance of educational values as high, very high and 
average. It was found more pronouncing in case of education to all children, 
education to girl children, moral and ethical education to children, environmental 
education to children, physical education and inculcation of cultural values in course. 

Suggestions 

● Teachers need to be trained to shed away some of the lecture method of teaching, 
and use more of group–discussion method and interactive method, using more of 
audio–visual devices, over–head projectors, multi–media devices etc. The 
institutions must make adequate provision for these devices, and the teachers should 
be encouraged to make their optimum use. 

● Students should be provided with the basic study material (on reasonable price), and 
should be further motivated to substantiate the same by additional readings from 
library, field surveys etc. This is done in some management institutions. This should 
be extended to all courses and programmes. 

● Teachers should be trained, and helped to develop friendly relations with students. 
Specially, teachers should be discouraged from adopting an indifferent (or even an 
aggressive) attitude towards students. They must develop such an attitude towards 
students that treats them as valued “customers” who must be satisfied. This 
attitudinal change among teachers is a must. They must be provided counselling to 
do so. 

● Infrastructure of schools should be developed and further strengthened. Teachers 
find computer laboratory, communication facility (such as telephone, fax, e–mail 
etc.), and electricity supply, as inadequate. These facilities should be made more and 
more accessible to both the teachers and students. 

● Library resources need to be further enriched. They must be made more and more 
accessible to the students. Librarians of these schools need to shed away their “close 
access” approach to work and display of literature and information resources. 

● The management of schools has so far lacked emphasis on quality of the system or 
monitoring of its productivity and performance. Therefore, performance and 
productivity assessment mechanism should be evolved, strengthened and 
implemented in order to improve the efficiency and performance. A student and 
society oriented total quality management approach be adopted in the schools. 

● There should be the provision of extra classes for the subjects of English, Math and 
General Knowledge to the students having poor educational standards and coming 
from backward areas and low income groups so that they may join the mainstream of 
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education system.  

● There is need to ensure effective functioning of Village  Education Committee and 
School Management Committer  through  enhancing the role of community and 
increased interface of teachers – parents meetings.  The civil society organizations 
and NGOs working in the area may promote the educational environment and may 
strengthen the Village  Education  Committee and School Management Committee  
through providing training and capacity building in collaboration with DIET.  

● There should be budgetary provision for creating sports facilities for students and 
their educational tour so that students may be exposed to external educational 
environment and may get the opportunities for their overall development.  

● There should  be regular monitoring  of the functioning  of schools  and educational 
performance  of students  by DIET  and Basic ShikshaAdhikari  while students 
having poor performance  and educational standards should not be  promoted into 
next class  in order to maintain the educational standards . 

● There should be inculcation and incorporation of educational , social and cultural 
values in the course curriculum  of students  while there should be provision of  extra 
classes  for imparting educational , social and cultural values  to students  so that 
students  may learn their culture , history,  society and polity besides learning  their 
course text books.  

● The shortage of teachers in primary and upper primary schools should be addressed 
through engaging trained ShikshaMitra and Subject Experts. The vacancies of 
teachers should be filled with priority while the unrest among ShikshaMitra 
regarding their posting should be removed through bold political decision.  

● There should be more emphasis  on home work for students , however, the students  
coming from weaker sections  may be properly guided to complete their home work  
as some of the parents may not be able to  help their wards to completehome work 
due to poor educational levels. The students should be encouraged to assist their 
parents in their domestic work as well as community work. 
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Abstract: The paper entitled “opportunity of Demographic Dividend with Skill 
Development” is an attempt to analyze demographic dividend and its benefits through 
skill development for enhancing the job opportunity in India. The paper is divided into 
three sections: the first section discusses introductory note and the key words namely 
demographic dividend and skill development with their linkages for skilled workforce 
and enhancing the level of employment and the level of national income/GDP. It also 
highlights the current scenario of the country and focuses on need and justification of 
the study. This section also discusses objective of the study and research methodology. 
Second section discusses the analysis of secondary data and comparative pattern of 
growth age group wise in different census of the country. Working age population is 
continuously increasing in different census. In 1971 it was 52 and increased on 62.5 in 
2011. The other table provides the estimated workforce demand for the year 2022 in 
various sections based on ministry of skill development and entrepreneurship.  It shows 
after about one decade the additional job opportunity in 2022 shall be 109.73 million. 
The last section discusses the government‘s steps taken for skill development and some 
suggestion. 
 
Keywords: Working Age Population, Demographic Dividend,  Skill 
Development 
 
JEL Codes: E24, J01, J11, J22, J24, O15. 
 
Introduction 

The future of any country lies in the hands of its youth. An empowered youth 
is the greatest wealth and strength of any nation. So, it’s the responsibility of the 
governing body and trained society to empower their youths for empowering the 
country. At the present scenario, when the richest countries of the world will have a 
shortage of working age population to support their economies, India is harvesting its 
rich demographic dividend. UN population report, 2015 reveals that by the year 2020, 
the average age of Indian would be 29 years which would be one of the youngest in the 
world as compared to 37 years in China & the US, 45 years in west Europe and 48 in 
Japan. The demographic advantage is an opportunity for India to be the human 
resources factory of the world. But, demographic dividend does not mean just working 
age population (people of the age group 15 to 59); it is associated with educated, skilled 
and trained professionals. Meaning thereby it is skill & education which will fertilize 
our huge working age population as dividend.  Government of India realized this and 
has lunched “The national skill development mission” on July 15, 2015 on the occasion 
of first world youth day. The GoI also started some other supportive programs like 
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startup India, Mudra Bank, Deen Dayal Upadhyay Grameen Kaushal Yojanaetc for  
empower their youth. 

 
Demographic Dividend 

A population bulge in working age group, however decreasing dependency 
ratio resulted surplus production and increasing national income is demographic 
dividend. But, the benefit of the bulge of working age population can get only if the 
window of opportunity available to educate, to train, to skill, to re-skill, to provide job, 
by doing this we can convert our working age population into workforce and get the 
demographic dividend. Demographic dividend is also known as the ‘Demographic 
bonus, the ‘Window of opportunities’ and ‘Youth bulge’ 

 
Present Scenario of India 

India has its own initiative to get the demographic benefit such as an initiative 
to rebuilt, reinvent and reenergize the working age population. The golden ‘Growth’ era 
in the demographic dividend context is no longer a progression of thoughts but a reality 
that reflects youthful India’s firm strides towards overall economic development. The 
focus towards both job generation and skill development, is leading the nation to 
greener “Demographic Dividend” pastures. The vision of 2020 is taking shape. With a 
population of 1.3 billion, of which about 0.8 billion in the working age, youthful India is 
surely going to paint the world red. Now India is one of the youngest nations in the 
world with more than 62.5 percent of the population in the working age group (15-59 
years) and almost 50 percent falling below 25 years of age. The mean age of India will 
be 29 years in 2020, which makes it one of the youngest populations in the world. 
Around 12 million youth enter the working age each year. The key challenge that the 
nation faces is finding jobs for the millions of youth below 25 years of age constitution 
50 percent of population.   

 
Since, India has set a huge target for itself of 500 million people it requires 

programs that are scalable, replicable and accessible, this has created a unique 
opportunity in terms of economies of scale for the new providers entering the market. 

The world (both developed and developing economies) is experiencing an ever 
widening gap between the demand and supply of skilled labour. The world’s population 
is growing old. By 2050, the world population of people above 60 years will hit the 1.3 
billion mark. This trend will lead to the widening of the demand-supply gap, especially 
in the developed nations like America, Germany and France. On the other hand, India is 
emerging with one of the youngest populations in the world comprising of a highly 
mobile, English speaking population  Training such a workforce will imply that India 
can become the major exporter in the services sector as well as an exporter of manpower 
itself. It is estimated that by 2022, India will face a demand of 500 million skilled 
workers. 

Need for the Study  
At present, our country faces a dual challenge of paucity of highly trained 

workforce, as well as non-employability of large sections of the conventionally 
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educated youth, who possess little or no job skills. Skill development is critical for 
economic growth and social development. The demographic transition of India makes it 
imperative to ensure employment opportunities for more than 12 million youths entering 
working age annually.India’s workforce, the second largest in the world after China, 
needs to be trained across four levels, from the ‘White Collar’ workers to the ‘Rust 
Collar’ workers, linking them to job opportunities and market realities. 

 As stated, world population is ageing rapidly while India is youngest population in the 
world. But it faces a paradoxical situation where youth is looking for job and on the 
other hand, economies is suffering from availability of skilled workers because there is 
wide gap between the skills required in services and industry and those provided by the 
education system. If we want to shrink or finished this gap, we were estimate what is the 
demand for skilled worker and how we supply employable worker?  
 
Objectives of the Study 
1. To provide an understanding of the concept of demographic dividend in the India. 
2. To focus on importance of skills challenges to fill the gap between demand and 

supply of workforce. 
3. To suggest possible solutions or ways forward.  
Methodology 
 This study is based on secondary data that has been taken from various census reports 
and published sources like journals, articles, reports and other government publications. 
Table, figures and graphs have been built as the requirement of the study. 
 
Analysis of the Study 

The table, given below, shows the changing age structure of India. As per 
available data from census, there has been a gradual decline in the share ofPopulation in 
the age group 0-14 from 42.14 to 39.70 per cent during 1971 to 1981 and 37.76 to29.5 
percent during 1991 to 2011, whereas, the proportion of working population(15-59 
years) has increased from 52 to 53.8 percent during 1971 to 1981 and 55.5 to 62.5per 
cent during 1991 to 2011. On account of better education, health facilities and increase 
inlife expectancy, the percentage of elderly population (60+) has gone up from 6.0 to 
6.4percent during 1971 to1981and 6.8 to 8.0 percent during 1991 to 2011 respectively. 
This means that the dependent ratio of less than 15 year   is declining will boost saving 
and investment on one hand and Increasing working age population which means labour 
supply will increase the production of goods and services on other hand. So it is a very 
good opportunity to use our working people to increasing growth rate of nation. 

 
Table 1: Percentage Distribution of Population in India 

Age group 1971 1981 1991 2001 2011 
0-14 42.14 39.70 37.76 35.3 29.5 
15-59 52 53.8 55.5 56.9 62.5 
60+ 6.0 6.4 6.8 7.4 8.0 

Source: Different population censes. 
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Labour Force: Level of education and vocational training 
The skill challenge is that the general education level of India’s labour force in 

the age group 15-59 remains extremely low (Table ). The total labour force in 2009-10 
was 470 million. However, for the analysis in this paper we have used labour force 
estimates of those aged between 15 and 59 years (the working age population) which is 
431 million. Of the labour force of 431 million between the ages 15 and 59 in 2009-10 
nearly 126 million or 29% of the labour force, are not even literate. An additional 102 
million, or nearly 24%, of the labour force either has below primary or only primary 
level of education. In other words, well over half of the labour force between 15 and 59 
years of age has extremely low levels of education or none at all. An additional 17.6% 
had middle level education in 2009-10 and a further 12% had attained secondary level 
education. In other words, the remainder of only 17% has higher secondary and higher 
levels of education (including diploma/ certificate, graduates and post-graduation levels 
of education). 

Table 2: General Education level of labour force (PS+SS) 
in age group 15-59 

Description Members    
(Millions) 

Share in labour 
force in age group 
15-59 (%) 

Share in labour 
force (470.1 
million) 

Not literate 125.7 29.1 26.7 
Literate without formal 
schooling 

2.1 0.5 0.5 

Below primary + primary 102.4 23.7 21.8 
Middle 76.1 17.6 16.2 
Secondary 52.4 12.2 11.1 
Higher Secondary 29.2 6.8 6.2 
Diploma/ Certificate 
Course 

6.0 1.4 1.3 

Graduate 28.0 6.5 6.0 
Graduate and above 9.4 2.2 2.0 
Total 431.2 100 91.7 

Source: computed from NSS (66th round), PS= principle status, SS= subsidiary status 
 
Skill Requirements by 2022 

As per the skill gap study conducted by the National Skill Development 
Cooperation over 2010 - 2014, there is an additional net requirement of 109.73 million 
skilled manpower by 2022 across twenty four key sectors. As India strengthens its base 
as a knowledge economy, there would be additional requirements to the highly skilled 
workforce in sectors like financial services, IT/IITs, Bio-technology, Healthcare and 
Pharmaceuticals. Further, with value added industries being given a policy push under 
the ‘Make in India’ initiative, highly skilled workforce would also be required in high-
end industries. 
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Table 3: Incremental Human Resource Requirement across Sectors by 2022 
Sr. 
No. 

Sector Employment 
Base in 2013 
(million) 

Projected 
Employment 
By 2022 
(million) 

Incremental 
Human 
Resource 
Requirement 
(2013-22) 

1  Auto and Auto 
Components  

10.98  14.88  3.9  

2  Beauty and Wellness  4.21  14.27  10.06  
3  Food Processing  6.98  11.38  4.4  
4  Media and Entertainment  0.4  1.3  0.9  
5  Handlooms and 

Handicrafts  
11.65  17.79  6.14  

6  Leather and Leather 
Goods  

3.09  6.81  3.72  

7  Domestic Help  6  10.88  4.88  
8  Gems &Jewellery 4.64  8.23  3.59  
9  Telecommunication  2.08  4.16  2.08  
10  Tourism, Hospitality and 

Travel  
6.96  13.44  6.48  

11  Furniture and Furnishing  4.11  11.29  7.18  
12  Building, Construction 

and Real Estate  
45.42  76.55  31.13  

13  IT and ITES  2.96  5.12  2.16  
14  Construction Material and 

Building Hardware  
8.3  11  2.7  

15  Textile and Clothing  15.23  21.54  6.31  
16  Healthcare  3.59  7.39  3.8  
17  Security  7  11.83  4.83  
18  Agriculture  240.4  215.6  (24.8)  
19  Education/ skill 

development  
13.02  17.31  4.29  

20  Transportation and 
Logistics  

16.74  28.4  11.66  

21  Electronic and IT 
Hardware  

4.33  8.94  4.61  

22  Pharma and Life Sciences  1.86  3.58  1.72  
23  BFSI  2.55  4.25  1.7  
24  Retail  38.6  55.95  17.35  
 Total  461.1  581.89  120.79  
 Removal of Duplication in 

Retail Sector  
(10.37)  (21.43)  (11.06)  

 Total Requirement  450.73  560.46  109.73  
Source: Ministry of Skill Development & Entrepreneurship 
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Problems of skilling for India 
 In the beginning there were numerous challenges in this endeavor like lack of 

literacy, quality education, dropout, skill and training programs, healthcare facilities, 
access to modern amenities, understanding and access of advance technologies, 
unawareness of opportunities etc. 

 
Government’s Initiatives on skill development 

The government has started many plans and policies in the context of skilling 
the youths as vocational training programs, ITIs, Polytechnics, IITs, skill India, 
PradhanMantriKausalVikasYojana etc. Some are as follows: 

 
National Policy on Skill Development and Entrepreneurship 

To encash the opportunity of huge working age population Ministry of skill 
development has started the national policy of skill development and entrepreneurship. 
The objective of the National Policy on Skill Development and Entrepreneurship, 2015 
is to meet the challenge of skilling at scale with speed and standard quality. It aims to 
provide an umbrella framework to all skilling activities of the country. It integrate them 
with common standards and link the skilling with demand addition to laying down the 
objectives and probable outcomes, the effort will also be to identify the various 
institutional frameworks which can act as the vehicle to reach the expected outcomes. 

National Skill Development Mission 

The National Skill Development Mission (NSDM) was launched by the GoI on 
15th July, 2015 on the occasion of World Youth Skills Day. The Mission has been 
launched to accelerate the skill and training across the sectors and States. It has the 
vision of ‘Skilled India, the NSDM would not only consolidate and coordinate skilling 
efforts, but also to increase the decision making across sectors to achieve skilling at 
scale with speed and standards. The Mission will be supported by three other 
institutions: National Skill Development Corporation (NSDC), National Skill 
Development Agency (NSDA) and Directorate General of Training (DGT).  all of 
which will have horizontal linkages with Mission Directorate to facilitate smooth 
functioning of the national institutional mechanism.  To do a comprehensive task seven 
sub-missions have also been proposed. 

(i) Institutional Training, (ii) Convergence, (iii) Infrastructure, (iv) Overseas 
Employment, (v) Trainers, (vi) Sustainable Livelihoods, (vii) Leveraging Public 
Infrastructure. 

Standard Training Assessment and Reward (STAR) Scheme 

The National Skill Certification and Monetary Reward Scheme, known as 
STAR (Standard Training Assessment and Reward), was operational between August 
2013 and September 2014. 
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Suggestions 
1. Our focus should be laid not only educating and skilling the workers but also on a 

continuous process of training, skilling, re-skilling, multi-skilling and skill 
modulation. It’ll update our workers with the advancement of technology. 

2. Focus on Informal sector by finding a model that reaches out to the people and 
livelihood promotion institution and NGOs are engaged effectively.  

3. A successful R-EDP (Rural Entrepreneurial Development) Model has been 
implemented by the Grameen Bank in Bangladesh across various rural pockets. 
This has been customized and implemented by the Indian Government as well. 

4. Innovative E-learning Platforms have been gaining more popularity in recent times. 
They offer a greater mobile and flexible learning environment. Students can learn 
and attend classes and participate in discussion forums online, at their convenience, 
from their offices, homes and so on. 

5. Greater interaction should be encouraged among industry, academia and skills 
providers to narrow the gap between the demand and supply of skilled manpower. 

Conclusion 
The above paper highlights the gap between demand and supply side 

workforce constraints. India is looking the opportunity of demographic dividend on the 
ground of its huge working population and we have to make not only vocational training 
but also doing much broader activity as skilling to include vocational, technical as well 
as general education. Because we have time constraint, our opportunity of demographic 
dividend is expected to continue till about 2040. Therefore, if we have to realize the 
concept of inclusive and sustainable development, it should need to be more aware.  
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