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“On earth there is no purifier as great as knowledge.” 

 

I am delighted to introduce you to Jagran Lakecity University (JLU Bhopal). At JLU, we think of 

education as the means of developing our greatest abilities, because in each one of us there is a 

personal hope and dream which when fulfilled, can be translated into benefit for everyone and 

become a great strength for our nation. 

 
We at “Jagran Social Welfare Society’’, the promoting body of JLU, are focused on our mission of 

making quality higher education more accessible and affordable so that many more students can 

pursue their dream of excellence. It’s a mission we believe, will help make the world a better place. 

 
We dedicate ourselves at JLU, to create human capital for our country and the world, endowed with 

beautiful minds. Our purpose is to prepare students for exciting careers and lifelong achievements. 

 
We believe that when our students succeed, countries prosper and societies benefit. 

 

You are welcome to Jagran Lakecity University. 
 
 
 
 
 
 
 

 

Mr. Hari Mohan Gupta 
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diversity of thought, research and innovations that our world is capable of. Thus as in previous issues 

the Journal brings out contemporary research papers and articles in disparate fields that will be of 

immense relevance to both the experts and the students alike. 
 

I will fail in our endeavor if I do not express my gratitude to the distinguished Editorial Advisory Board 

and the esteemed editorial board, authors and the book-reviewers who made this Journal a 

resounding success. I also express my profound thanks to the advice and suggestions that we 

received from time to time from our well wishers and contributors so that the quality of the contents, 

the research output, the integrity and the standard was not diluted. I would like to express our thanks 

to all those who have worked tirelessly to ensure that the publication sees the light of the day. 
 

More than anyone I express our thanks to Hon'ble Chancellor Shri Hari Mohan Gupta for inspiring this 

endeavor as always, and to the dynamic Chief Executive Shri Abhishek Mohan Gupta for motivating 

everyone associated with this Journal from the very start. Last but not the least I have to congratulate 

Dr. Ruchi Sharma, Chief Editor and Editorial Team for all their enterprise and hard work in bringing out 

this issue of the journal. 

 
 
 
 
 

 

Prof. (Dr.) Anoop Swarup 
 

Vice Chancellor, Jagran Lakecity University, Bhopal 
 

Editor - at - Large, Jagran International Journal on Contemporary Research 
 
 

04  



CHIEF EDITOR’S 

MESSAGE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

It gives me great pleasure to welcome you to the current issue of Jagran International Journal on 

Contemporary Research (JIJCR). The journal aims to promote the intellectual culture that develops the 

innovative forms of research to meet the contemporary challenges. It offers researchers a platform to 

share their experiences so as to develop their own understanding with a view to expand their range of 

application and exploring new forms of research thus promoting innovative research. 
 

A total of 17 research papers are presented in the current issue and I sincerely hope that each one of 

these will provide some significant stimulation to a reasonable segment of our community of readers. 

This issue has the articles from various disciplines like Psychology, English Literature, Management, 

Tourism, Law, etc. 
 

I am thankful to the distinguished members of Editorial Advisory Board who are the ambassadors for 

the Journal, I express my sincere gratitude to Editor - at- Large, Managing Editor, and Organizing 

Editor. I am fortunate to be supported by a highly effective team. I am thankful to all our authors, who 

have submitted papers and chosen JIJCR as the journal they would like to publish their research work. 
 

Looking forward for your suggestions and hoping that JIJCR would promote the culture of free 

exchange of research and ideas to transform the rigid mind set into open dialogue to accept the ideas 

without bias and prejudices. 

 
 
 
 
 

 

Dr. Ruchi Sharma 
 

Director, School of Humanities & Arts, Jagran Lakecity University, Bhopal 
 

Chief Editor, Jagran International Journal on Contemporary Research 
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MESSAGE FROM  

THE EDITORIAL TEAM 
 
 

It is with much joy and anticipation that we present the current issue of Jagran International 

Journal on Contemporary Research (JIJCR). We would like to extend a very warm welcome to the 

readership of JIJCR. 
 

JIJCR is dedicated to the dissemination of high quality research papers on how advances in 

research can help us meet the challenges of the 21
st

 century, and to capitalize on the promises 

ahead. We welcome contributions that can demonstrate near-term practical usefulness, 

particularly contributions that take a multidisciplinary / convergent approach because many real 

world problems are complex in nature. 
 

As for the promises that lay ahead, research has already become an integral part to grow from 

commerce and government to scientific discovery, healthcare, education and entertainment, 

research is vital and will continue to fuel further advances in all facets of human endeavors. 
 
Finally, we wish to encourage more contributions from the academicians’ community and industry 

practitioners to ensure a continued success of the Journal. We also welcome comments and 

suggestions that could improve the quality of the journal. 
 

We hope you will find JIJCR informative. 
 
 
 
 
 
 

Dr. Anshika Makhijani, Ms. Akancha Srivastava, Ms. Zaiba Ali 
 

Faculty, School of Humanities & Arts, Jagran Lakecity University, Bhopal 
 

Editorial Team, Jagran International Journal on Contemporary Research 
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WORKING MEMORY: 
ITS ROLE AND DIFFICULTIES FOR 
 

DYSLEXIC CHILDREN 
 

SONALI MUKHERJEE 
Bharathiar University, Coimbatore 

 
 
 

 

ABSTRACT 
 
The most striking characteristics of poor readers is the common occurrence of verbal memory problems. 

Teachers often comment on the difficulties poor readers have retaining information for even brief periods of 

time, and there now exists a massive number of research studies reporting an association between reading 

disability and short-term memory limitations. The present study is an attempt to assess working memory 

difficulty of dyslexic children with the control children using phonological sounds. From the previous 

researches it has been reported that there are two separate working memory difficulties in those with 

reading disabilities. The present paper will focus upon the phonological loop on the verbal working memory 

using several phonological sounds. . The sample consists of 65 dyslexic and 65 non-dyslexic children. the 

mean age of both the groups were 9.34 and 9.15 respectively. The dyslexic children were taken from Orkids 

multidisciplinary clinics and Bal Vidya Bhawan Connaught Place, New Delhi and non-dyslexic children were 

taken from Apeejay School, Delhi. Paper and pencil measures were used to assess the working memory. 

Results revealed that dyslexic children have performed poorly in both task of verbal working memory both 1 

back and 2 back test. 

 

 

INTRODUCTION 
 
Children struggle to cope with the demands of the classroom for many different reasons, including when 

they have poor working memory skills. Presenting as an inability to stay on task and complete everyday 

classroom activities, working memory impairments are relatively common and represent a significant risk 

factor for educational failure for many children. Verbal memory problems are the most striking feature of 

poor readers especially for dyslexic children because they have difficulty in retaining information for even 

brief periods of time. Many researchers report an association between verbal working memory and reading 

disability. The poor readers or the children with reading disability have difficulty in recalling information 

consisting of even a few digits symbols, phonological sounds and pictures(Holmes, 2012). In the present 

paper I have presented an overview of the characteristics of the children with working memory difficulties 

and also its empirical evidence. Another section of the paper discusses some of the strategies to remediate 

the working memory problem. 

 

 

WHAT IS WORKING MEMORY? 
 
Working memory enables us to store information in our minds for short period of time and use it in our 

current thinking. It is a kind of mental workplace that we use for many aspects of our everybody life, 

including reading comprehension, mental arthimetic and planning a series of thoughts or actions. For 

children, it appears to be a crucial role both in supporting learning and in maintaining focused behaviour in 

the classroom (Holmes, 2012). 
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There is an upper limit to the amount of information that we can hold and manipulate in working memory at 

any given time. This capacity changes across the life span and varies greatly between individuals of the 

same age. For typically developing children, working memory capacity increases steadily up to the age of 

14/15 years where it reaches adult levels (Alloway, Gathercole & Pickering, 2006). However, for some 

children, working memory follows a developmental trajectory that results in a smaller capacity than is typical 

for their age (e.g. Westerberg, Hirvikoski, Forssberg & Klinberg, 2004).deficits in working memory are a 

common feature of a wide range of developmental disorders and specific learning difficulties, including 

ADHD, dyslexia, specific language impairment, and reading and mathematical difficulties (Archibald & 

Gathercole,2007; Geary, Hoard, Byrd-Craven, Nugent & Numtee, 2007; Holmes, Gathercole, Hilton, Place, 

Alloway, Elliot, 2012; Jeffries & Everatt, 2004; Swanson & Sachse-Lee 2001).they can also occur in the 

absence of any diagnosed disorder, and represent a significant risk factor for poor educational progress 

(e.g. Gathercole & Alloway, 2008). 
 
There are certain risk factors for children with poor working memory. Especially the children with dyslexia 

because they are unable to retain the information the brief period of time. In otherwords it could be said that 

Verbal memory problems are the most striking feature of poor readers because they have difficulty in 

retaining information for even brief periods of time. Many researchers report an association between verbal 

working memory and reading disability. The poor readers or the children with reading disability have 

difficulty in recalling information consisting of even a few digits symbols, phonological sounds and pictures. 

The generability of the relationship between working memory and reading disability is highlighted by the 

finding that it holds both for the readers of alphabetic writing systems as well as logographic writing 

systems. Evidence for a causal role of memory in reading is established by the prediction studies which 

state that memory capacity in kindergarten is significantly related to later success at learning to read. For 

example Share, Matthew, Jorm & Maclean (1984) reported a longitudinal study conducted on 543 children 

and found a correlation of 0.4 between kindergarten performance on sentence memory tasks and reading 

level at the end of first grade. A handful of studies has been conducted which led to conclude that there is 

reduced capacity in working memory in children with reading disability. In the present paper the 

phonological sounds were used to assess the working memory of the Dyslexic and non dyslexic children. 
 
The main objective of this study is to investigate the working memory difficulties of dyslexic children using 

phonological sounds with that of non-dyslexic children. Another objective of this study is to provide some 

strategies or interventions to remediate this problem. 

 

 

METHOD 
 
Sample 
 
The sample included 130 children which comprises 65 Dyslexic children and 65 Normally progressing 

readers. Amongst 65 Dyslexic children (50 males and 15 females) and within normally progressing readers 

(33 males 32 females). From the researches it became evident that the boys are more susceptible or 

vulnerable to dyslexia. The mean age of both the groups were 9.34 and 9.15 respectively. The first group of 

study sample were taken from ORKIDS Multidisciplinary Clinics which is having five branches in Delhi, and 

other school where data has been collected is Bal Vidya Bhawan, Connaught Place, New Delhi where there 

is a special wing for Dyslexic children. The second group of sample i.e. Normally Progressing Readers, data 

was collected from ApeeJay School, Sainik Vihar, Pritampura, North West Delhi., India. Most of these 

children who have participated in the study were from middle to high socio-economic status background. 

The Demographic variables of each participant has been clearly noted by the researcher which includes all 

the details about their family, siblings and socio economic status, parental education and complaints 

reported by the teachers 
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• Verbal Working Memory (Kar, B.R., Rao, S.L., Chandramouli, B.A. & Thennarasu, K. 2004). Verbal 

working memory has three important components i.e. storage, manipulation of information and rehearsal. 

N back Task is based on the theoretical premise that two variables can affect verbal working memory i.e. 

word length and phonemic similarity. It consists of a ‘1 back task’ and a ‘2 back task’. The ‘1 back task’ 

consists of a list of phonemes. The list of phonemes is kept out of the subject’s view. Each phoneme is 

presented at the rate of one phoneme per second. The subject is required to respond in terms of Yes or 

No for phonetically similar and dissimilar sounds respectively. The subject has to say ‘yes’ for each 

consecutively repeated sound and for the other sounds the response is ‘no’. In the ‘2 back task’ as each 

sound is presented the subject has to decide whether or not it matched the sound that appeared two 

items back in the sequence and if so the subject had to respond in terms of yes or no. In this condition 

the subject must always maintain representations of the two most recent sounds in memory to compare 

with the current one. The N back task (verbal) obtains 2 scores. One score is called a hit that is the 

number of correct responses. The other score is called misses that is scored when the subject has 

missed a correct target and said ‘no’ for a phoneme when he should have said ‘yes’. Each of the two 

scores are obtained separately for the ‘1 back’ and ‘2 back’ tasks. 

 

 

RESULT & DISCUSSION 
 
Table 1 :Mean comparisons between Dyslexic Readers and Non-Dyslexic Readers on Working Memory 

task. 

 

Tasks 
Dyslexic Readers Non-dyslexic Readers 

F Ratio 
(Mean, SD) (Mean, SD)   

    

VWM (1BACK) 6.95 (1.12) 7.95 (0.92) 66.96** 
    

VWM (2BACK) 5.74 (1.14) 7.29 (1.02) 18.75** 

    
 
Indicates p<.05 and ** indicates p<.01, VWM= Verbal Working Memory (1&2 BACK). 
 

 

From the results it is clearly evident that working memory is greatly effected in the minds of the dyslexic 

children. Post hoc comparisons using Tukey’s post hoc test revealed that there is a significant difference 

between the performance of dyslexic children and non-dyslexic children in 1back task of working memory, F= 

66.96, p < 0.01, and also in 2back task there also proved to be a significant difference between the 

performance of dyslexic children and non-dyslexic children, F =18.75, p<0.01. From the results it can be 

concluded that both verbal working memory task back 1 and back 2 task the dyslexic children have 

performed poorly in contrast to non-dyslexic children. The phonological loop which is the vital component of 

the working memory is clearly deficit in the dyslexic children. Thus, it can be summarized that dyslexic 

children are phonologically deficit and it has been empirically proved by the above evidences. The present 

results of the study is in line with previous researches which hypothesized that those who are phonologically 

deficit will tend to perform poor in the verbal working memory task. The poor readers or the children with 

reading disability have difficulty in recalling information consisting of even a few digits symbols, phonological 

sounds and pictures This finding adds to the review of literature because past evidences reports that children 

with reading disabilities have difficulties with the current processing and storage demands of executive 

loaded working memory tasks. Swanson (2006) concluded that poor readers had difficulties with the domain 
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general system responsible for impairments in executive loaded working memory, rather specific difficulties 

with verbal tasks. From the result it depicts that Non dyslexic children were found to have adequate working 

memory when compared to the age norms whereas dyslexics showed difficulties when the working memory 

load was more in case of the 2 back task. 
 
Another part of the paper focuses on the intervention strategies which will remediate the working memory 

problems for children with reading disabilities. There is an increased awareness of the negative 

consequences of working memory difficulties which adversely affecting the educational curriculum of the 

children with reading disabilities. Currently there are two approaches which can be employed for the 

children with reading disabilities. Firstly, it can focus on accelerating learning for children with memory 

problems by adapting the child’s development and secondly it can attempts to target and train the working 

memory function directly. 
 
Above strategies can only be successful when the classroom based approach will focus on increasing 

teacher awareness of the warning signs of working memory failures and encouraging them to adapt their 

approach to reduce memory loads in the classroom. This can be achieved through breaking tasks and 

instructions down into smaller steps, re-presenting information, using memory aids and fostering an 

environment in which children feel free to ask if they have forgotten something what they should be doing. It 

also promotes helping children with poor working memory to use strategies to overcome their cognitive 

weaknesses (see Gathercole & Alloway, 2008 for details). 
 
Another intervention which tries to improve working memory function directly is through practice working 

memory tasks. Various computerized training paradigms are available, all of which require individuals to 

train intensively for a continued period on tasks that adapt to match their current capacity limit. The nature of 

the training activities differs across programs, with some requiring practice on an array of working memory 

tasks (e.g. N-back, Jaeggi, Buschkuekhl, Jonides & Shah, 2011). 

 

 

CONCLUSION 
 
The study was conceptualized to study the working memory difficulties for Dyslexic children and how this 

cognitive skill hampers in their day to day life and curriculum. The main objective of this study is to 

investigate the working memory difficulties of dyslexic children using phonological sounds with that of non-

dyslexic children. Another objective of this study is to provide some strategies or interventions to remediate 

this problem. From the results it is clearly evident that dyslexic children have performed poorly in verbal 

working memory task both N-back test 1&2. Hence it can be inferred from the result that the dyslexic 

children are phonologically deficit and have difficulty in retaining the information for brief period of time. This 

also hampers in doing the mathematical tasks and day to day activities. The above strategies mentioned 

above to remediate the working memory difficulty for dyslexic children might proved to be successful only if 

it is practiced daily in their curriculum because the field of cognitive training is very much in its infancy and 

we still know very little about how gains resulting from these training programs may or may not transfer 

meaningful improvements in their day to day life. 
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TRANSPORT PRICING POLICY FOR 
 

REDUCING CARBON FOOTPRINT IN INDIA 
 

TUHIN SENGUPTA & SUDIPENDRA NATH ROY  
Indian Institute of Management, Indore 

 
 
 
 
ABSTRACT 

 
Price based policies provide citizens of any country to choose for an incentive or the reason to find the 

solution of the problems.It is beneficial to look at pricing as a tool to influence individuals and businesses to 

make decisions which will influence the choice of mode, their location and their investments; which is, the 

main objective of this paper as well. Over the period, concerns about increasing congestion, environmental 

consequences in terms of carbon emissions and accidents are mounting. There is a realization, although at 

a conceptual level, that the current pricing policy may be proven unsustainable especially in the Indian 

context. Here, in this paper we tried to alleviate the problem and focus at the reasons for which an effective 

pricing policy will pave the way for sustainability in the logistics sector in the coming years.Our model 

represents a game theoretic framework in which the government is the only player which is playing keeping 

two objective functions in mind; which are also, in a way,cannibalizing each other. First objective is to 

maximize revenue and the second objective is to minimize carbon emissions. Finally, the game in 

framework format gives us an additional insight on how the solution (Nash equilibrium) of this game will 

evolve given a set of information and payoffs of different actions. 
 
Keywords: Transportation,Pricing, Policy, Sustainability, Game Theory, Cross Subsidization 

 

 

INTRODUCTION 
 
Transport is an essential service to any society. Goods transportation ensures that products can be shipped 

from factories to markets and passenger transportation, both private and public, allows citizens to visit each 

other for different purposes. This sector is however a major energy consumer accounting for more than half 

of India’s total petroleum consumption and more than 25% of the overall energy needs. It also accounts for 

13% of the emissions from the energy sector. With the rapid industrialization forecasted in the coming 

decade, increasing transport delays due to congestion may impact the overall efficiency of the sector which 

in turn will impact the economy. 
 
There are other transport related issues such as road safety, noise pollution etc. which are however not 

discussed in this paper. Many transport problems are dependent on the decisions taken by individuals with 

regard to choice of mode, route or timing. Congestion, for example, may result from the fact that too many 

people decide to use their private cars at the same time and in the same place.Table 1 describes about the 

various negative externalities of freight transportation(Demir et al. 2015). 
 
This paper further calculates the externalities in monetary value and gives us a better understanding of how 

the decision of an effective pricing policy is to be derived. 
 
As per the(Planning Commission, 2014.)Report on Low Carbon Strategies for Inclusive Growth, the total 

passenger kilometre is expected to reach 19437 billion by 2030 which is more than five times 2005 levels. The 

share of road transportation in total passenger movement is expected to be 84% by 2030 which is same as per 

the current share. However, the share of road transportation in total freight movement is expected to 

 
13  



 
 
 

 

increase from 57% in 2005 to 68% in 2030. Consequently, the share of rail in freight movement is expected 

to decrease from roughly 42% to 32% respectively by 2030. Since the specific energy consumption for 

roads are very high as compared to rail, it is evident that road transport is not desirable as a low carbon 

strategy. Although the report has suggested various measures, we would like to examine whether a suitable 

pricing mechanism is possible to shift freight services from roadways to railways. 

 

In the past studies have been conducted to find out ways to capture various costs associated with transport. 

(Ferrari 2015) shows how dynamic cost functions of different modes of transport are evolved over time and 

how they are related with factors such as freight flow. (Bickel et al. 2006)presents a methodology for 

quantifying environmental external costs. The paper says that with regard to environmental effects, it is 

important to consider the upstream and downstream processes associated with the transport activity. Some 

of these processes are vehicle manufacturing, vehicle use and maintenance, vehicle disposal, fuel/electricity 

production which causes air pollution, global warming, noise etc. It emphasizes on the environmental costs 

that are relevant for transport pricing. It suggests that costs due to airborne pollution, climate change and 

noise are the most important cost relevant to transport pricing. With regard to global warming, the paper 

suggests an avoidance cost approach to capture the damage costs. The results show that the private cars 

are currently overcharged in some areas. Buses and other heavy duty vehicles are undercharged to a large 

extent. A similar study has been carried out in Europe.(Sutter 2011) has come up with a report on External 

Costs of Transport in Europe. The results are different for passenger and freight transport. The calculations 

with regard to costs (i.e. total, average and marginal external costs) are calculated for the following five core 

cost categories: 

 

1. Accidents 
 
2. Air pollution 
 
3. Climate Change 
 
4. Noise 
 
5. Congestion 

 

The cost elements and the valuation approach are given for each. In addition, they have calculated the 

costs for upstream and downstream processes, nature and landscape, biodiversity losses. 

 

From the existing literature, two methodological approaches for valuation of climate change impacts could be 

distinguished: impact and assessment of damage costs and assessment of avoidance costs. The damage costs 

estimates the physical impacts of climate change and combines these with estimations of the economic impacts 

resulting from these physical impacts. The avoidance cost approach is based on cost-effectiveness analyses that 

determine the least costs option to achieve a required level. The costs of reaching the specific target are 

estimated using a cost curve approach. The target can be specified at different geographic levels. From an 

economic perspective, avoidance cost approach is not anoptimal solution. The approach is considered 

theoretically or analytically correct under the assumption that the population or the sample under consideration is 

with the consensus of selecting reduction target appropriately. This indirectly implies that the reduction targets are 

laid down in existing and binding policies or regulations. (Nocera & Cavallaro 2014) in his paper analysed the 

methods generally used to determine the cost of CO2 emissions emphasizing that market based prices are 

always suitable for this purpose. The paper has discussed avoidance and damage costs thoroughly. After 

evaluating both the methods, the authors have proposed a method based on both avoidance and damage costs 

to determine the most reliable values. 
 
Studies have been conducted in pricing methods for transportation sector. (Rude 2014) discusses about the 
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peak load pricing in public transport. The study is conducted in Stockholm. This paper studies how the 

prices affect the demand for public transport in the peak and off-peak period in the public transport in 

Stockholm. It also investigates how differences in the price elasticity’s of demand in the peak and off-peak 

period can enable an increase in revenues while dampening the peak load problem through price 

discrimination. A separate study has been conducted on the road pricing in Paris. (Kilani et al. 2014) 

explores the reforms of pricing of private and public transport in Paris. Paris, like India, has a low public 

transport prices and no road pricing in particular. They developed a model to test whether there are 

efficiency gains in introducing road pricing and of increasing public transport prices in the peak. They found 

that a zonal pricing scheme combined with higher public transport fares in the peak perform best. The 

benefits of an overall capacity extension of public transport supply are much lower than the benefits of 

pricing reforms and may not pass the cost benefit test.(Santos et al. 2010) discusses about the various 

policy instruments for sustainable road transport. The findings of the paper have been segregated into 

mainly three types of policies: physical policies, soft policies and knowledge policies. Although road 

construction and expansion has been seen as an effective tool for reducing congestion, discussions are 

being carried on the freight modal shifts. This is because road transport is much more polluting than rail per 

tonne km of goods transported and therefore a shift towards greater use of rail in freight transport is 

desirable. The paper has also suggests that car sharing and car clubs can also reduce carbon emissions 

although capturing the impact has not been carried out in the literature. 

 

As we know from the existing literature that goods movement is expected to outpace the infrastructure 

capacity in India, it is advisable as a policy measure that a larger share of goods is moved by rail rather than 

truck. Freight rail is definitely a cleaner alternative. There is no literature available on the impact of cross 

subsidization of freight corridor in the Indian context.(Faulhaber 1975) introduced the issues of cross-

subsidization in public enterprises.(Dean 1961) first highlighted the need for effective pricing strategies in a 

competitive rail-road freight market. The rail freight traffic in India is much more compared to many other 

countries due to the cross subsidization of the freight revenues. The fare freight ratio in India has decreased 

from 0.326 in the year 2004-05 to 0.273 in the year 2009-10. This indicates that the average rate charged 

per passenger is very low compared to the average rate charged per tonne kilometre. Hence we are 

subsidizing the passenger rate and in turn charging higher to goods transport in the rail sector. This is turn is 

making the goods transport through roadways cheaper in comparison to railways. Hence, the carbon 

emissions are increasing due to increased congestion of goods traffic through roadways. Therefore, the 

objective of this paper is to devise a mechanism so that more freight traffic is induced onto the railways for 

better sustainability. 

 

Some important results from (Vöhringer et al. 2013) suggests that cross substitution between rail and road 

transport is much more easier than any other substitution inside inter-modal transport. The information 

below taken from the paper gives us the elasticity’s of substitution for different sectors for better 

understanding for the reader which has been tabulated in Table 2. 

 

Although (Yang & Zhang 2012) showed how air transport and high speed rail can compete on prices signifying a 

Bertrand competition, we have not encountered a model yet which signifies competition between railways and 

roadways. In India, this becomes difficult as roadways transportation is highly unorganized in terms of tariff 

setting. However, some relevant research (Chaudhury 2005,Chaudhury 2006,Li 2011,Tiwari & Gulati 2013) on 

similar lines has been conducted in India. We therefore, propose below a game theoretic model to study the 

interactions between different players in this context. Game theory work has occurred in large numbers in the 

literature and it is more and more seen as a tool for the policy makers(Anon 2008). 
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THE CURRENT MODEL 
 
Let us assume there are three players in the above context. One is Consumer, the second is Private players 

offering services via roadways and the last is Government who is providing the desired freight services. Our 

target is to come up with a suitable price for goods fare as well as public fare so that a desired amount to 

modal shift is possible. Current model has been described in Figure 1. Numerically, let the desired price for 

goods freight due to railways be P5 such that (P5< P2) and (P5< P3). This is to ensure that firms 

transporting goods has an incentive to shift the mode from roadways to railways. Currently, prices offered in 

roadways for goods freight are less in comparison for prices offered to goods freight in railways due to cross 

subsidization effect already discussed earlier. Again, for simplicity, let us assume that initially q1 amount of 

goods were transported through roadways. Now, due to change in price from P2 to P5, there will be a shift 

in the number of goods from roadways to railways. Let, q2 be the original amount of goods which was 

transported through railways and say, there a shift of qi amount of goods from roadways to railways. 
 
Therefore, the price should be such that the following holds if the objective is to attain higher revenue as 

well as to decrease carbon emissions. 

 

Rg (P1, P2, q2) < Rg(P1, P5, q2- qi) 

 

Where Rg refers to the revenue function of the government with decision variables as stated in the function. 

The ideal model is depicted below. 

 

PROPOSED MODEL 
 
Our proposed model can be described as Figure 2; where, the arrow indicates some quantifiable proportion 

of goods traffic to be shifted to railways. However, if the price of goods freight through railways is to be 

decreased in comparison to roadways, there will be drop in revenue. It is to be seen, whether the optimal 

decision is to increase passenger tariff in railways or to devise a mechanism so as to achieve this twin fold 

objective together. Hence we incorporated a game theoretic framework where both players are acting as the 

policy makers (i.e. government agency) but the agencies have different objectives to achieve. Let us discuss 

below the game in general and the objective functions of the two players. 

 

Player 1: When government is only interfering in the railway freight services to maximize its revenue 
 
Let the decision variable for the government be P1and P2. We assume Q1 be the initial quantity transported 

through railways. Assuming linearity in the demand function, let us assume: 

 

Q1 (P2, P3) = a-b*P2+cP3; a, b, c 

>=0 n = e-fP1; e, f, P1>=0 

 

Let n be the average amount of passengers moving through railways, then the revenue from railways is 

 

R1 (P1, P2) = (P1*n) + (P2*Q1); ∏ (R1) = R1 – C; 

 

where C is the total cost incurred for railway freight movement. 
 
If Q is the total amount of goods transported through railways and roadways, then 1-Q1 is the amount of 

goods transported through roadways. 

 

If the government changes P2, there will be a shift of quantity between roadways and railways which is 

dependent on the direction ofd(P2). Hence the revised revenue function will be as follows 
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R (P1, P2) = (P1*n) + (P2*(Q1+x)) + Rd; ∏ (R) = R – C 

 

Where Rd = Total revenue generated from roadways by the government in the form of toll fee. Therefore Rd 

is a function of 1-Q1. So, Rd = m (1-Q1), where m is the average toll fee charged to (1-Q1) goods being 

trans-ported through roadways. 

 

Where C = maintenance cost + operations cost + additional infrastructure cost between any two places. 

Hence the above problem can be formulated as an LP 

 

Max z = ∏ (R) 
 
Subject To, 
 
Q1>=0, C>=0, n>=0, P1>=0, P2>=0, P2>=P1, R>C 

 

To incorporate capacity constraints, we assume Q1+x <l; where m is the upper bound on the quantity that 

can travel through railways. 

Player 2: When government is interfering in the railway freight services to minimize carbon 

emissions The low carbon strategies are: 
 
• Increase in share of passenger kilometre by rail in total passenger kilometre. 
 
• Increase in share of freight tonne kilometre by rail in total freight tonne kilometre – shift from road to 

rail transport. 
 
• Increase in share of public transport – shift from private vehicles to buses. 
 
• Increase in share of alternative fuels. 
 
• Improving efficiency of vehicles – road transport 

 

As Player 2, we would consider the first two points above as a mechanism to reduce carbon emissions. So, 

the decision variable for player 2 is P1 and P2. So, player 2 will try to maximize n and Q1 in the above case 

which we have discussed. The revenue functions and the profit functions remains the same. Hence the 

prob-lem can be converted to a linear program as follows: 

 

Max Z = n + Q1; 

Subject To, 
 
Q1 (P2, P3) = a-b*P2+cP3; a, b, c 

>=0 n = e-fP1 

 

To incorporate capacity constraints into the goods quantity, we assume Q1+x < l; where m is the upper 

bound on the quantity that can travel through railways. 

 

To incorporate capacity constraints into the number of passengers, we assume n + y <s; where s is the 

upper bound on the number of passengers that can travel through railways. 

 

THE PROPOSED GAME THEORETIC FRAMEWORK 
 
Proposed model can be expressed as a game theoretic framework (figure 3). The values represented by V1 

to V6 are the expected payoffs in favour of Player 2 given the set of actions as described in the 

diagram/pay-off matrix. It is interesting to note that only the diagonal payoffs are applicable as other actions 

are logically not possible. 

 
 

 
17  



 
 
 

 

DISCUSSION 
 
The solution procedure which will be followed to obtain the equilibrium solution will be non-cooperative game 

theory in which Nash Equilibrium is to be obtained to determine the equilibrium price which the two players will 

settle. The Nash equilibrium solution procedure ensures that no players will have a unilateral incentive to deviate 

and change their action strategies. Hence, on a practical viewpoint, the government has to decide their carbon 

reduction targets in such a manner that neither consumer surplus (passengers and firms) is compromised nor 

their revenue is substantially decreased. The above game theoretic approach has certain limitations in terms of 

operationalizing the procedure. The main important step is to calculate the payoff values for each set of actions. 

To obtain the same, one needs to calculate the cost of negative as well as positive externalities so that a rational 

decision can be taken in deciding the prices of various products (passenger freight and goods freight). The 

process of determining the costs are very well studied in the litera-ture and the same has been discussed in the 

introduction section. Another important hurdle is to assess the limit at which the passenger freight rate will be 

tolerable to the common public keeping in mind the economic status of our country. Next, the policy maker will 

find it difficult to measure the approximate amount of goods shift and passenger shift which may take place due to 

price deviations. This exercise will let us know the price elasticity’s of the consumers for different consumer 

segments at different price levels. The above solu-tion procedure, as per economics literature, will signify how 

government agencies with conflicting objective functions respond to a Bertrand competition and how information 

asymmetry between policy makers and consumers affect their decisions. The outcome of this exercise may give a 

direction to the government of the possible infrastructural deficiencies which needs to be bridged in railways as 

well as roadways. For example, it may seem appropriate to build and connect important rail links so that firms 

have an incentive to shift to railways. This may be because of cost as well as time of travel. As per the expert 

group report to the Planning Commission, with the completion of dedicated freight corridor and coupled with the 

fact the fuel efficient vehicles are used, it is expected that emissions can be reduced to 435 Mt of CO2 equivalents 

considering 8% growth scenario. In terms of carbon emissions, the energy sector and the transport sector is 

growing at the rate of 5.6% and 4.5% CAGR respectively. This only gives a systematic academic direction in 

approach-ing an important policy issue which can be only resolved with a game theoretic setup due to players 

incorpo-rating conflicting interests and that both the conflicting interests are important for the economy at large. 

 

 

FUTURE RESEARCH 
 
Future direction of our work will put an emphasis on the growing concern of carbon emissions across the 

globe and its impact on India. Also, depending upon this fact how the nation needs to take a forward step to 

achieve a better future and to establish a sustainable measure for the future generations. 
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Table 1: List of different negative externalities tabulated by Demir, E. et al., 2015. 

 

Item Details 

Air Pollution SOx,NOx,CO,VOC,PM 

GHG’s CO2, CH4,N2O,O3,CFC 

Water Pollution Organic(Petroleum  &  Hydrocarbons),  Inorganic(Heavy  metals  from 

 vehicles) 
  

Noise Pollution 86-110 dBA (Very loud), 110+ dBA (Dangerous) 
  

Congestion Wasting  time,  Wasted  fuel,  health  risk,  wear  and  tear  on 

 vehicles 
  

Accidents Cost of Emergency Services, Delay of Traffic 
  

Land Use Destruction of habitats, Visual Intrusion on the Landscape 
  

 
 
 
 
 

 

Table 2: Elasticity of cross substitution between rail and road transport and across different sectors 

(Vöhringer et al. 2013) 

 

Sector Between Energy Between Between Rail and Between Air and Water 
 and Other Electricity and Road Transport Transport 
 Factors of Non-Electric   

 Production Energy   

Electricity 1.0 0.4 0.6 0.4 
     

Refineries 0.0 0.0 0.6 0.4 
     

Road Transport 0.4 0.1 0.6 0.4 
     

Rail Transport 0.4 Region-Specific 0.6 0.4 
     

Marine Transport 0.4 0.0 0.6 0.4 
     

Air Transport 0.4 0.0 0.6 0.4 
     

 
 
 
 

 

Figure 1:Current model of Pricing 

 

 Railways Roadways 
   

Public Freight Prices are low(P1) P4  
   

Goods Freight 
Prices are high (P2) in Prices are lower (P3) in 

comparison to P1 comparison to P2  
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Figure 2:Proposed model for Pricing 

 

 Railways Roadways 
   

Public Freight 
P1 P4  

   

Goods Freight P5 P2 
   

 
 
 
 
 

 

Figure 3:Proposed model for Pricing 
 

  Player 1      

 
PAYOFF MATRIX 

Reduce Increase Reduce Increase Reduce P1 & Increase P1 
 

P1 P1 P1 & P2 P1 & P2 Increase P2 & Reduce P2   

Player 2 Reduce P1 V1 NA NA NA NA NA 

 Increase P1 NA V2 NA NA NA NA 

 Reduce P1 & P2 NA NA V3 NA NA NA 

 Increase P1 & P2 NA NA NA V4 NA NA 

 Reduce P1 &       

 Increase P2 NA NA NA NA V5 NA 

 Increase P1 &       

 Reduce P2 NA NA NA NA NA V6 
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ABSTRACT 

 
Harold Pinter investigated the unfavourable circumstances in the post-war period in which every kind of 

suffering haunted the humans throughout the world in general and in England in particular. The period in the 

second half of the 20th century has been an awful stage copious in predicament and misery. In the post-war 

period, humans faced excessive troubles at each step of their inhabitation. Through this paper, it is analysed 

that the play The Caretaker reflects on the dilemma among mid-20th century individuals in the England. 

However it is observed that men suffered more due to absence of woman in their life, which has been the 

main focus of the paper. The predicament among men presents a distorted shape of the then livelihood. 

Though they strived to get out of their problem but could not succeed and dragged their life toward 

meaninglessness. However, women too suffered equally due to the irresponsible behaviours of post-war 

homosocial beings. These homosocial beings did feel the need of a woman-figure in their life, but were 

unable to keep any relation with any woman due to many absurd phobias. Such seclusion led their life 

toward miseries, plight, and absurdity in every aspect. 
 
Keywords: Theatre of the Absurd. 

 

 

INTRODUCTION 
 
The play The Caretaker authored by Harold Pinter represents the life of post-war humans. It portrays the 

suffering and dilemma of people in England in the second half of the 20th century. Pinter reflects on the life 

of post-war humans who have faced several problems in every phase of life from birth to death. The life of 

these individuals is seen in utter chaos and so dragged towards absurdity. In most episodes of the play, 

there have been constant conflicts among tri-characters—Aston, Mick and Davies on trivial issues resulting 

in the deprival of peace and comfort. The play portrays the mid-20th century human condition, crisis of 

identity, breakdown of communication, terror, threat, anguish, hegemony, and phobia etc. It describes the 

individual existence and predicament in the modern period and so contributes to the body of literature called 

the Theatre of the Absurd. 
 
The Theatre of the Absurd depicts the post-war human circumstances and quandary that has challenged 

their existence. Pinter and other absurdist writers have investigated the human condition in their individual 

ways. In the play The Caretaker, Pinter reflects the trivial dwelling of three men by portraying conflicts on 

unnecessary issues leading miseries and calamities in their lives. The play under observation is based on 

three male characters who have their respective stories to present before the audience. All the three men 

struggle to live their life in a smooth way. From the beginning of the play to the point where play concludes, 

it is observed that they all have been suffering from various predicaments. As the events of the play ensue 

the struggle for existence rapidly increases. All the three men are in search of calmness but are unable to 

find it. Pinter has written plays about absurd condition of humans leading violence in families. All the 

characters are baffled and have their idiosyncratic narratives to present their sense of being and existence. 
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The communication gap that exists between three characters seems illogical. It is noticed that they remain 

stuck to their absurd thoughts and do not share their life experiences with each other. Even two brothers 

Aston and Mick are not seen in any conversation throughout the play till last incident takes place where they 

got old Davies’ conspiracy to break bond between two brothers. So, communication breakdown has been 

the major problem with the post-war humans. Also, communication failure is caused due to the absence of 

woman figure among homosocial beings. As there is no woman character, it results in the relationship 

breakdown among the post-war individuals. The two brothers Aston and Mick do not build any fraternal 

relation throughout the play. They play the game of enter and exit in most events till the end and discreetly 

illustrate the crash in relations. There exists no love and affection between them. Love maintains the 

psychological and emotional balance in individuals, but love in a Pinter play differs from the conventional 

definition of love (Gale, 2003). Similarly, Mick represents collapsed relationship through his strange attitude, 

and shows absolute unfamiliarity to intimate relatives (uncle), “To be honest, I’ve never made out how he 

came to be my uncle’s brother” (Pinter, 1978). “The absence of a woman leads the life of characters 

towards tension, anxiety and absurdity. A house bereft of woman drags its members towards suffering and 

predicament. A woman is a channel to hold relations and communication is facilitated by the presence of 

woman in a house. One feels comfort and joy in the company of women, but their absence brings misery” 

(Mir, 2015). 
 
Since man put foot on Earth woman has been with him at each step throughout his life. The presence of woman 

in man’s existence plays a vital role in their joyous life. Her presence in any family builds cheerful home 

atmosphere and leads toward prosperity. So the root of almost every suffering in terms of peace, happiness, 

calmness, and prosperity etc in the home and among family members is nothing but the absence of woman in 

home. However the phobia among post-war humans is that they are scared of woman and do not wish to get 

married at any stage of their life. They have the threat that people suffer more as soon as they get married and as 

soon as they give birth to children. It is actually experienced by the people who once got married and fell sick and 

absurd, so deserted their wives shortly. Pinter has shown this impasse through Davies’ image who leaves his 

newly wife shortly after wedding, “I left my wife. Fortnight after I married her, no, not so much as that, no more 

than a week” (Pinter, 1978). The miserable conditions dragged individuals toward chaos and compelled to break 

bonds and relations. “Most of the people left homes due to their inability to feed other members in their families. 

They were in a bad condition; and extreme misery and poverty led them to abandon their newly-wedded brides 

shortly after marriage” Mir and Mohindra, 2015). 
 
However it is examined that post-war humans suffer from marriage phobia. These individuals do not marry 

at the correct age due of inability to perceive the pace of period for their perfect marriage time and realise it 

late in older age. Accidentally some individuals got wedded in their old age but could not hold on to their 

affairs. The condition of these individuals has been worse to live a responsible life and so deserted their 

newly wives. And in many cases parents are observed to be suffering due to their offspring as soon as they 

achieve maturity and youthfulness. These mature and young individuals have given up everything and 

desire to live life in absurd. They like to be idle and remain stick to their beds for most of the time and even 

till late in the day. Existential dilemma has been found among the humans in the mid-20th century after the 

World War II. Pinter and other absurdist playwrights have investigated the human condition and depicted the 

virtual and practical sense of their dwelling and inhabitation. 
 
Pinter creates extreme violence in his theatrical world (Dukore, 1985). The play represents that absurd characters 

are fearful of darkness, obscurity, loneliness, strangeness and usually suffer from excessive phobia—

hydrophobia, nyctophobia, claustrophobia, paranoia, kleptomania, insomnia, and other similar apprehensions. In 

an interview with Tynan, Pinter declares: “I think that in this play . . . I have developed, that I have no need to use 

cabaret turns and blackouts and screams in the dark. . . . I do see this play as merely 
 
. . . a particular human situation, concerning three particular people” (Gale, 2003). 
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In post-war families each member strives to dominate all other members to achieve supremacy. With this 

attitude they destruct their family environment and lead the life of other individuals toward anguish and 

absurdity. The concept of hegemony remains glue to their memory and their conversations reflect the tone 

of domination. So in mid-20th century, the life of family members in a home under the same roof is seen in 

quandary, plight and gloom. There is no harmony found in individuals not even among intimates. This 

bondless structure of a family looks destined to suffering and they invite quandary to haunt them in every 

aspect. However these post-war individuals are seen struggling to acquire peace and comfort and live their 

life happily, which echoes fantasy to them when they approach to reality. 
 
The life of an individual seems undisciplined without the presence of the woman in man’s life. Even it is 

analysed that almost everything remains disordered—life, mood, happiness, and peace etc are things far to 

get in absence of a woman. Every stuff remains in haphazard manner as reflected in the play. The stage is 

set with absolute disordered objects and its surroundings look in utter chaos that represents disparity of 

post-war life. It is visible to all, and audience can feel the littered and random objects: boxes, vases, paint 

buckets, a stepladder, a lawn mower, a shopping trolley, a coal bucket, the statue of Buddha, kitchen sink 

and gas-stove (Quigley, 1975). “At the beginning of the play it is clearly described that the things in the room 

are put in an unsystematic and random way indicating the disorganised life and distorted dwelling of modern 

individuals. The play presents wretched Davies’ dreadful life that bursts into anxiety, misery, terror, threat, 

and tension” (Mir and Mohindra, 2015). 
 
Thus it can be argued that life in the mid-20th century has been miserable at each spot. There have been 

excessive sufferings among humans who struggled to get out of dilemma, but could not find the way to get 

rid of pain and distress. In the second half of the 20th century, the life of humans—whether old or young, 

men or women, poor or rich suffered equally and equably. Every class of the society fall prey to anguish due 

to each other, where men suffered due to absence of women and vice versa. It also illustrates that women 

were not given any significance by homosocial beings in this era. However it is observed that the younger 

class of the society suffer more than the elderly class, and make others to suffer too. 
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ABSTRACT 

 
The present study aimed to find the effectiveness of art therapy in reducing the severity of pain and anxiety 

in children with cancer.Case study method was used.The participants were three boys and two girls 

diagnosed with cancer at Paediatric Medical Day Care at Sarawak General Hospital, Kuching, Malaysia. 

Instruments used were Edmonton Symptom Assessment System (ESAS) and The Spence Children's 

Anxiety Scale - parent version(SCAS-p). Art therapy was conducted for two weeks with daily sessions lasted 

for 45 minutes.Data was analyzed using Statistical Package for Social Science Version 17.0 (SPSS 17.0). 

Result found that art therapy was effective in reducing pain and anxiety among children with cancer. 
 
Key words: Art therapy, cancer, anxiety, pain, children 

 

 

INTRODUCTION AND REVIEW OF LITERATURE 
 
The World Health Organization estimates that more than 15 million people globally will be diagnosed with 

cancer every year by 2020, and that in Europe 1.7 million people will die from cancer each year (The World 

Health Organization [WHO], 2008). The World Health Organization Cancer Pain Relief Program indicates 

that approximately five million people worldwide suffer from cancer-related pain on a daily basis, and fully 

25% of them die at home or in a hospital without relief (World Health Organization, 1990). A systematic 

review of epidemiological studies on cancer pain published between 1982 and 2001 revealed cancer pain 

prevalence rates as 14% (Goudas et al., 2005). 
 
The number of children get affected by cancer is increasing day by day and the most common childhood 

cancers are leukemia, lymphoma, and brain tumor. According to Miser et al. (1987), approximately 50% of 

children in an inpatient pediatric cancer center and about 25% of outpatients experience pain. Pain in 

children with cancer is now recognized as a significant debilitating symptom that affects quality of life. 
 
An initial diagnosis (or subsequent diagnoses) of cancer impacts a person physically, emotionally, socially, 

and spiritually and is often devastating.They may undergo chemotherapy, radiation therapy, immunotherapy 

and surgery in their treatment. In addition to pain, cancer patients experience fear, anxiety, depression and 

other emotions associated with serious chronic illnesses(Bar-Sela et al,2007). 
 
Art therapy has been recognized as beneficial and effective since first described by Adrian Hill in 1942. 

Even before this time, art therapy was utilized for moral reinforcement and psychoanalysis. Art therapy aids 

patients with, but not limited to, chronic illness, physical challenges, and cancer in both pediatric and adult 

scenarios 
 
(Bitonte& De Santo, 2014).Art therapy was found to be effective for expression of emotional and 

developmental needs of the pediatric cancer patients undergoing treatment (Sourkes, 1991). Massimo and 

Zarri (2006) evaluated spontaneous drawings of 50 Italian children with cancer in the outpatient clinic which 
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revealed that children draw about their perception of the disease, fears and hopes. According to Rollins 

(2005), drawing enhanced communication through direct visual expression and through verbal expression 

among 22 children receiv¬ing treatment for cancer in the United Kingdom and the United States. 
 
Cancer patients are particularly vulnerable to depression and anxiety, with fatigue as the most prevalent 

symptom of those undergoing treatment.Art interventions with cancer patients proves to be beneficial in 

dealing with emotional issues, increasing positive self-esteem, decreasing anxiety and stress, promoting 

spiritual and emotional well-being, and reinforcing positive coping behaviors (Nainis, 2008; Bar-Sela et al. 

2007).Forzoni et al. 2010) assessed the way art therapy was helpful during chemotherapy and out of 54 

randomized groups of patients, 51 patients reported art therapy experience as helpful. They described art 

therapy as helpful for relaxation, creativity, a way of talking about oneself and to express emotions, pain, 

anxiety and stress. 
 
Councill (1999) noted the value of art therapy assessments with pediatric oncology patients in detecting 

developmental, organic, or emotional concerns. She gave an example of how a slanted figure may indicate 

neurological impairment.Art therapy is found to be a complementary therapy that has good anecdotal 

support for its efficacy in reducing patient and parental anxiety in pediatric oncology patients undergoing 

either lumbar punctures or bone marrow aspirations before, during and after these procedures. For 

youngest age group(2-5 years) art therapy was found to be helpful to stop crying and reduction painful 

(Favara-Scacco et al, 2005). 
 
In another study, Nainis et al.(2006) aimed to determine the effect of a 1-hour art therapy session on pain 

and other symptoms common to adult cancer inpatients. There were statistically significant reductions in 

eight of nine symptoms measured by the ESAS, including the global distress score, as well as significant 

differences in most of the domains measured by the STAI-S. Subjects overwhelmingly expressed comfort 

with the process and desire to continue with therapy. This study provides beginning evidence for the efficacy 

of art therapy in reducing a broad spectrum of symptoms in cancer inpatients. According to Nainis (2008), 

the art therapy can be used as a complementary therapy in integrative medicine programs as a means to 

attain both the psychological and physiological benefits of reduction pain and anxiety. It is based on the 

principle that creative art is inherently healing and life-enhancing. Children are particularly responsive to art 

therapy. Drawing, painting, and constructing with an art therapist may help children communicate difficult 

issues, reconcile emotions, and reduce stress and anxiety. 
 
Garguilo et al. (2003) provide a list of different pain conditions and most effective treatments in ameliorating 

the pain symptoms associated with the particular cause of pain. They state that art therapy interventions are 

most effective for visceral pain, pain due to inflammation of internal organs usually associated with a 

cancerous growth or other chronic diseases, which limits its use in chronic illness and cancer. 
 
Children with cancer often experience pain and anxiety and current knowledge on efficacy of art therapy in 

reduction of pain and anxiety are limited. Hence the aim of the study was to find the effectiveness of art 

therapy in reducing the pain and anxiety among children diagnosed to have cancer. 

 

 

METHODOLOGY 
 
Aim: To find out effectiveness of art therapy on pain and anxiety in children with cancer. 
 
Research design: case study method with pre and post assessment. 
 
Subject: Participants were three boys and two girls diagnosed with cancer (Brain Tumour, Burkitt’s 

lymphoma, Hodgkin’s Lymphoma, Lymphoma and Neuroblastoma cancer) and they were within the age 

range of 5 to 12 years. They were enrolled in Sarawak General Hospital, Kuching. 
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Research Location 
 
The study was conducted at Paediatric Medical Day Care at Sarawak General Hospital, Kuching, Malaysia. 
 
Research instruments: 
 
1. Demographic data sheet 
 
Demographic data sheet covered the information on gender, age, date of birth, religion, ethnic and 

education level, diagnosis and parental demographics. 
 
2. Edmonton Symptom Assessment System (ESAS) 
 
The Edmonton Symptom Assessment Scale (ESAS) is a nine-item patient-rated symptom visual analogue 

scale developed for assessing the symptoms of patients receiving palliative care. It asses nine symptoms 

common in cancer patients: pain, tiredness, nausea, depression, anxiety, drowsiness, appetite, wellbeing 

and shortness of breath. There is also a blank scale for patient-specific symptoms. The body diagram on the 

reverse side of the ESAS-r can be used to indicate sites of pain (Bruera et al. 1991). Each symptom is rated 

from 0 to 10 on a numerical scale by the patient , 0 meaning that the symptom is absent and 10 that it is of 

the worst possible severity. 
 
3. The Spence Children's Anxiety Scale - parent version(SCAS-p) 
 
The Spence Children's Anxiety Scale - parent version(SCAS-p) measures anxiety symptoms in children 

based on the APA (DSM-IV, 1994) classification system. It contains 38 items that each refer to one of six 

clusters of anxiety symptoms, namely Panic / Agoraphobia (8 items), Separation anxiety (5 items), Social 

anxiety (6 items), Generalized anxiety (6 items), Obsessive-compulsive disorder (3 items), Physical injury 

fears (5 items). The scale is completed by asking the parent to follow the instructions on the printed form. To 

score the SCAS-p, the parent is asked to rate on a four-point scale – ‘never’, ‘sometimes’, ‘often’ or ‘always’ 
 
– how often each of the items happens to their child. The responses were scored: Never 0, Sometimes 1, 

Often 2, and Always 3. 

 

 

PROCEDURE 
 
After getting informed consent from hospital authority and parents, children were randomly allotted and 

assessed with Edmonton Symptom Assessment Scale (ESAS) and The Spence Children's Anxiety Scale - 

parent version(SCAS-p).Demographic data sheet was also filled up. 
 
After building rapport with children, they were given a drawing materials ( cards, clay,fancy papers,painting, 

scissor, finger paint, water colour, glue, color pencils, pencils and marker pens) and after two weeks for art 

therapy (daily sessions lasted for 45 minutes), post assessment was done with pre-assessment tools. 
 
Data analysis 
 
Data was analyzed by using Statistical Package for Social Science Version 17.0 (SPSS 17.0). Independent 

sample t-test was used to test severity of pain and anxiety by using art therapy for children with cancer. 

 

 

RESULT 
 
Demographic Data 
 
The demographic details of the sample are presented in Table 1. There were three males, and two females. 

All of them belonged to Christian religion. The patients who took part in the study had been diagnosed with 

brain tumor, Hodgkin’s Lymphoma, Burkitt’s lymphoma, Neuroblastoma Kushner and Lymphoma. 
 
Figure 1 shows the comparison of mean score of pre and post-assessment for subscales in Edmonton 

Symptom Assessment System (ESAS). There were significant reductions in the symptoms measured by the 
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ESAS. Although there was a decrease in the severity of most of the symptoms, a particularlysurprising 

finding of the study was the greater level of reduction in ‘pain’ expressed by these subjects. Nausea and 

appetite were the symptomschanged less as a result of the art therapy. 
 
Figure 2 showed that comparison of mean score of pre and post-assessment for subscales of The Spence 

Children's Anxiety Scale - parent version (SCAS-p). There was a significant reduction in five of six symptoms 

clusters measured by the SCAS-p. Cluster of physical injury fears symptoms showed less change as a result of 

the art therapy and cluster of generalized anxiety symptoms showed greater change. Independent sample t test 

also indicated statistically significant reduction in the symptoms of anxiety (t=6.498, p=.003) (Table 2). 

 

 

DISCUSSION 
 
The current study showed reduction in the severity of pain and anxiety among children with cancer by using 

art therapy which goes along with the results of previous studies (Bar-Sela et al. 2007;Nainis ,2008;Garguilo 

et al. 2003; Favara-Scacco et al. 2005). Children reported that they felt much calm, reduced pain and 

anxiety after art therapy which enabled them to cope with regular treatments of cancer, and their parents 

also supported the same. 

 

 

CONCLUSION 
 
Result found that the art therapy was effective in reducing the pain and anxiety among children with cancer. 
 
Research Implication 
 
The study highlights the importance of alternative therapies in the treatment of cancer especially with 

children. It proves that dealing emotional problems related to cancer is equally important to the conventional 

treatment of cancer. 
 
Research Limitations 
 
In this study, there were two limitations. First, this study was designed to evaluate immediate symptom 

change after short-term art therapy session, so researchers did not evaluate long-term effects of art therapy 

on their symptoms. Second, sample size of the study was small, only five participants. 
 
Research Recommendations 
 
The study can be replicated with increased sample size and long duration of intervention. 
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Table 1: Demographics Data 

 

Variable n % 
   

Patients 5  
   

Gender   
   

Males 3 60 
   

Females 2 40 
   

Mean age in years (range) 7 (5-11)  
   

Religion   
   

Christian 5 100 
   

Ethnic   
   

Iban 3 60 
   

Indian 1 20 
   

Penan 1 20 
   

Diagnosis   
   

Brain tumor 1 20 
   

Hodgkin’s Lymphoma 1 20 
   

Burkitt’s Lymphoma 1 20 
   

Neuroblastoma Kushner 1 20 
   

Lymphoma 1 20 
   

Education level   
   

No education 2 40 
   

Kindergarten 2 40 
   

Primary education 1 20 
   

 

 

Figure 1: Comparison of mean score of pre and post –assessment for subscales in 

Edmonton Symptom Assessment System (ESAS) 
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Figure 2: Comparison of mean scores of pre and post assessment for subscales of 

The Spence Children's Anxiety Scale - parent version (SCAS-p) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Table 2: Independent sample t –test for on the scores obtained by The Spence Children's (SCAS-p) 
 

 

 Mean N p t Sig. 
      

Pretest 149.60 5 25.462 6.498 .003 
      

Posttest 74.20 5 11.077   
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ABSTRACT 

 
The fact that children are depicted in television advertisements demands the need to analyze these depiction, 

which may offer a better understanding of how childhood is abstracted in a specific social and traditional context. 

Thus, the present article attempts to search the pictures of children and childhood as portrayed in advertisements 

on Indian television. The audience for these advertisements included both children and adults. Here, I will attempt 

to explore what are the different ways in which children as consumers find appearance in the advertising medium. 

These illustrations give us understandings into the ways in which advertisements construct the concept of 

childhood and position of children within the Indian society. 
 
Key Words: Childhood, television, advertisements, behavior of child, consumerism. 

 

 

INTRODUCTION 
 
Throughout the history of children's television advertising, researchers have criticized in different ways the 

use of television commercials directed towards children. It is argued that while advertising directed towards 

children stimulated their materialism and consumption, it also encouraged conflicts with their peers and 

parents for the same materialistic issues. Behavioral studies generally focus on the extent to which children 

are persuaded by advertisements. 
 
More specifically, they focus on children’s preferences for certain products over others and/or by the 

requests made for products in response to advertising. Studies on the behavioral effects of advertising find 

that television has a major effect on the products children ask for and that increased television watching 

leads to increased requests for advertised products. In addition, television advertising creates 

misperceptions among children about the nutritional values of foods and how to maintain positive health. 

Health experts believe that constant promotion of high calorie food is contributing to the epidemic of 

childhood obesity by encouraging preferences for junk food and contributing to poor eating habits. 

 

 

CONCEPT OF CHILDHOOD 
 
In order to escalate how children are placed within contemporary India, it seems almost authoritative to 

notify oneself with the concept of childhood. The modern notion of childhood was non-existing at other times 

(Aries, 1962). The fashion in which children are ‘defined’ and ‘positioned’ today is not reflective of other eras 

of human antiquity. Different conceptualizations of childhood existed in diverse places, circumstances and 

through socio-cultural-historical periods (Jenks, 1996). Thus, for understanding the discourses of childhood 

nowadays, these must be positioned within a larger history. Aries (1962) claims that in the West ‘Childhood’ 

was not considered a separate category worthy of adult attention until sixteenth century. European children 

in the middle ages were expected to behave as adults and little compassion was displayed towards the 

necessities of children. However, there was an ongoing shift in the way childhood was assumed in the 
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Western philosophy. Unlike the middle Ages where children were excluded, the nineteenth century saw an 

optimistic shift in child socialization categorized by recognition and nurturing attitudes. The twentieth century 

was described by the definition of childhood as a special period of life and thus children’s needs gained 

recognition and legitimation as distinct and different from adults (Aries, 1962). 
 
The discourses of childhood stated above are important to create the contrasting investigation of childhood 

in the Western and Indian traditions. However, ‘childhood’ is not just a ‘natural’, ‘biological’ or ‘universal’ 

category but a culturally-specific, socio-historical ‘construct’ that can be understood differently in different 

locations, contexts and periods (Aries, 1962). Each culture defines children and childhood differently and 

these particular cultural constructs are a product of the long-term evolution of the cultural consciousness of 

people over centuries. Such constructs shape how people within cultures behave with, and relate to children 

(Kakkar, 1979).The refusing and accepting nature of the child, which is the defining feature of the western 

tradition, is not a feature of the Indian tradition. A child in the Indian philosophy is always greeted and 

considered a unique being, with his own set of needs and requirements that should be valued (Kakkar, 

1981). In ancient Indian texts such as Manu Smriti records the words of Brahma, the creator of the world, 

Ramayana and Mahabharata , childhood was deemed a legitimized periodof life. A child is born with unique 

capacities and dispositions from the previous life. Both of these gave directions to the child’s life, both during 

fetal stages and after birth. Since boys were positioned as heirs to the patriarchal family, begetting a boy 

child was considered one of man’s highest duties (Dutta, 1895). A male child was thus ‘provided’, 

‘protected’, ‘nurtured’ and ‘cared for’ (Kakkar, 1981). 

 

 

CHILD CENTRIC ADVERTISEMENT 
 
Television offers culture, entertainment, news, education and sports. They play a dynamic role in our daily 

lives. While a number of factors impact the lifestyles and cultural values of society, the overwhelming 

volume of advertising and its frequency in mass media lead us to discuss that advertising leaves an imprint 

on our cultural and social values. Ronald Berman in his book Advertising and Social Change says: The 

institutions of family, religion and education have grown noticeably weaker over each of the past three 

generations. It offers ideas about morality, style, current trends, and consumer-behaviors. We can observe 

many children are seemed more involved in discovering new products than their parents. They are far from 

immune to the live of striking goods, cloths and food in classy shop to the glamour of luxurious homes and 

the compactness of imported items. Consumerism and advertisement are engaged in creating a large space 

in our society. Advertising has become part of the society in the world today. Societies depend highly on 

consumerism and advertising in the world today, as they fulfill their desires. Television advertisement takes 

an imperative part of everyday human’s life. But the most important part of advertising is to draw attention 

from the consumers to buy their product. 
 
“Marketing to children is a major concern to regulators and consumer groups. A major reason for this 

concern is evidence based on Piaget’s theory of cognitive development that children are not able to fully 

comprehend commercial messages. This had led to rules issued by both the Federal Trade Commission 

and the Children’s Advertising Review Unit (CARU) of the National Advertising Division of the Council of 

Better Business Bureaus” (Hawkins, Best, & Coney, 2004, p. 731). 
 
Therefore, since children vary in their capacity to process consumer information, many ethical matters are 

raised by child-psychologists. There are several questions about the capability of children to comprehend 

advertising and its intent and not be misled and manipulated by it. Experts say that children don't apprehend 

persuasive intent until they are ten years old. It is unethical to advertise to them by using child artist 

performing on screen. Children have difficulty in differentiating between advertising and reality in ads, and it 

can distort their view of the world which would have lifelong negative impact for their cognitive development. 
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Moreover children are incapable to assess advertising statements. 
 
Many Researches have shown that junk food commercials-ads influence children greatly leading to an 

increased demand for junk food by children. When children watch the same age group child character in 

advertisement eating junk foods in the advertisements they relate very fast. Children are not capable to 

understand the disadvantages of junk foods. They are unaware of the fact that junk food does not contain 

nutritive value. They may even think that by eating these junk foods they may become thin and fit models as 

shown in the advertisements. The years from 6 to 12 are a time of steady growth and good nutrition is 

priority. Parents today buy more for their kids and it has developed as a trend in our society. Parents are 

today, living in 12 hours working culture, especially in urban society and are unable to spend the time 

required to care of the children. Marketers take benefit of these tendencies and design marketing policies in 

order to please the needs of the children and the needs of the parents who feel guilty for not spending much 

time with their children. First, marketers use the ‘Pester power’ to influence children’s decision-making. 

Pester power refers to children's ability to nag their parents into purchasing products they may not otherwise 

buy. Marketing to children is all about creating pester power, because marketers know what a strong tool it 

can be. 
 
According to Sutherland & Thompson (2003, p.196), “pestering or nagging can be divided into two 

categories; persistence and importance. Persistence nagging is not as effective as the more sophisticated 

importance nagging. The latter method appeals to parents' desire to provide the best for their children, and 

plays on any guilt they may have about not having enough time for their kids’’. It was seen that those 

children who were exposed to the candy advertisements were highly influenced and these children chose 

candy over fruits as snacks. They preferred candiesover fruits. According to Advertising Standards Council 

of India (ASCI) it was founded that children between the age of 2 and 11 watch an average of 21.5 hours of 

TV a week and may see between 22,000and 25,000 commercials a year and its impact on children cannot 

be ignored. Advertisers are using child models to attract children. The fundamental reason is that they cater 

to all sections of society and address to diverse themes. Therefore, one of the most controversial topics 

advertisers must deal with is the issue of advertising to children by using child artists. 
 
Nowadays, marketers are using psychologists and researchers in order to conduct research regarding 

children’s emotional and social needs at different ages. On the basis of this analysis of children's behaviors, 

marketers are able to make aggressive marketing approaches to target child as a customer. Marketers try to 

place their brands in the minds of the young children. Brand loyalties can be established as early as age 

two, and by the time children goes to school most can recognize hundreds of brand logos. Toy companies 

and fast food companies have been cultivating brand recognition in children for years. United Nations 

statistics show that 33% of the population is between 0 and 14 years and 62% is between 15 and 64 years. 

In fact, only 5% of the population is over 65 years. This is a population which signifies high purchasing 

power. More specifically, in the urban areas, children from the upper middle class segment have large 

amount of their own money. Consequently these children have considerable market potential. Children 

create a major consumer market with direct purchasing power for fast foods, snacks and sweets and indirect 

purchase influence while shopping for big ticket items (Haler, 2002; Singh, 1990). Marketing minds have 

started pleasing children seriously and grasping that the road to a customer’s heart is the child at home. 

 

 

EFFECTS OF ADVERTISEMENT ON THE BEHAVIOR OF CHILD 
 
The formalization of this Apollonian child occurs in the writing of the philosopher Rousseau. He suggested 

that children have innate, natural virtues, dispositions and immanent capacity for reason. He proposed that 

each child has a unique potential that must be valued and nurtured (Rousseau, 1979). The Dionysian image 
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proposed by Jenks (1996) states that children have a tendency to stray away from the appropriate path that 

human culture has provided for them and hence they may indulge themselves in activities that give them 

pleasure and self-gratification. This image was depicted in the Rin detergent advertisement where children 

were shown bullying their “good” classmate and thereby deriving sadistic pleasure out of the act. According 

to Fernandes and Sahgal (2009), children are utilized to sell products in Indian advertising. 
 
Advertisements encourage the children to convince their parents to purchase the products displayed in the 

ads, whether it is useful or not. The little ones incline to get immovable to buy the product. Children often 

tend to get the wrong idea about the messages conveyed in commercials. Many advertisements in the 

present times contain dangerous stunts, which can be done only by experts. Even though, the commercials 

broadcast the statutory warnings with the advertisement, the kids often try to copy the stunts at home, with 

deadly results. Children, after watching the sparkle of commercials; they lose the ability to live a life without 

selfish joy. Slowly but surely, they get used to a lifestyle which is reflected in television and other media 

which restricts the creative attitude of children. Advertisements have an indirect consequence on the 

behavior of children. They might develop temperamental tantrums, when deprived of the latest clothes, fast 

foods and toys that are shown in the advertisements. Junk foods, such as burgers, pizzas and soft drinks, 

are profoundly promoted during children's programs. This develops a desire for fast foods in kids that affect 

their health. It develops unhealthy eating habits leading to diseases, such as fatness. It even affects the way 

the kids think about the actual taste of food. Advertising may affect the self-esteem of kids, as they feel 

inferior to others if they do not possess an endless array of products which are shown in the television. 

Some of the advertisements depict women as sex entities through ostentatious images, which create a bad 

influence on the children. Most of the commercials are becoming animated. There seems to be hardly any 

difference between the real life and TV advertisements. It results that children are incompetent to 

understand the difference between real world and imaginary. Thus, these advertisements twist the sense of 

reality which may turns into identity crisis for the children. The more time children devote to television 

commercials, the less time they get to mingle, read, and play and exercise, which are crucial for the 

complete development of the kids. 

 

 

CONCLUSION 
 
From the above theoretical discussion, the article brought the varying representations of children as 

depicted in advertisements projected for children and adults on television. On one hand the depictions 

celebrated childhood spontaneity and innocence and natural tendency to learn and on other hand it depicted 

the necessity of socialising children into the supposed ‘right’ path charted out by the society. The situation of 

children within families came to light, while positioning children into families in larger social context. 
 
It became much needed to situate children’s relationships with the media in the texture of daily lives and 

relationships. These depictions when understood in isolation can only give a sight of childhood. The 

personality of modern childhood is changing and in this context, there is a need to signify and understand 

children and childhood in fresh ways. These obvious multiplicities in depictions may be accounted to the 

changes in the social and economic conditions. The social, educational and economic conditions within which 

children live and grow up are progressively expanded and undergoing significant change. This article reflects 

an effort to establish how conflicting and varied images of childhood harmonize with diversified socio-

economic context of the times. On the one hand Indian media celebrates the traditional fantasy of children as 

adorable and on the other hand it is obsessed by market forces which do not shy away from using children for 

profit-making. These conditions thus play an active role in producing experiences of childhood. This article 

accomplishes by emphasizing the fact that there is a need to understand the various forms of childhood 

contexts and this multiplicity needs to be sympathetically portrayed in and by media in the society 
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of consumerism. It is now important to understand and appreciate children’s exceptional positions in the 

society and their own realisms. 
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ABSTRACT 

 
The concept of net neutrality has been around for well over a decade. Net neutrality aims at averting 

blocking, throttling or prioritization of traffic to prevent broadband providers from disadvantaging consumers 

by controlling access to select services and to avoid discrimination of smaller online service providers. The 

underlying idea is that an open internet fosters innovation and allows customers to have access to all 

services. This paper attempts to examine the concept of net neutrality and its implications with respect to 

Indian market. This paper tries to analyze the current scenario pertaining to net neutrality debate and 

consumer welfare in India. The main objective of this study is to offer a keen perspective on the social and 

commercial relevance of net neutrality keeping in mind the interests of vast base of Indian internet 

consumers. 

 

 

NET NEUTRALITY: AN INTRODUCTION 
 
Net neutrality or Network neutrality is the principle that all Internet traffic should be treated equally.

1
 

According to Columbia Law School Professor Tim Wu, the best way to explain network neutrality is as when 

designing a network: that a public information network will end up being most useful if all content, sites, and 

platforms are treated equally. A more detailed proposed definition of technical and service network neutrality 

suggests that service network neutrality is the adherence to the paradigm that operation of a service at a 

certain layer is not influenced by any data other than the data interpreted at that layer, and in accordance 

with the protocol specification for that layer.
2 

 
Proponents often see net neutrality as an important component of an open Internet, where policies such as 

equal treatment of data and open web standards allow those on the Internet to easily communicate and 

conduct business without interference from a third party.
3
 A closed Internet refers to the opposite situation, 

in which established persons, corporations or governments favor certain uses. A closed Internet may have 

restricted access to necessary web standards, artificially degrade some services, or explicitly filter out 

content. 

 

 

ADVENT OF NET NEUTRALITY: INDIAN SCENARIO 
 
The concept of net neutrality has been around for well over a decade. Net neutrality aims at averting 

blocking, throttling or prioritization of traffic to prevent broadband providers from disadvantaging consumers 

by controlling access to select services and to avoid discrimination of smaller online service providers. The 

 

 
*Assistant Professor, School of Law, Jagran Lakecity University, Bhopal (M.P.) • 1 Honan, Matthew (12 February 2008). "Inside Net Neutrality: Is your 

ISP filtering content?" • 2 Hagai, Bar-El (19 Aug 2014). "Protecting Network Neutrality: Both Important and Hard". • 3 Becker, Gary S., Net Neutrality and 
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underlying idea is that an open internet fosters innovation and allows customers to have access to all 

services. 
 
With the rise of wireless broadband, the debate intensified and created major differences in perspectives. 

The reason lies in the technical and economic realities associated with mobile networks. Mobile is a shared 

bandwidth between users in a particular antenna location (or base stations). Increasing traffic reduces the 

bandwidth available to each user and can even crowd out some. The real, contentious issue here is video-

streaming, as it consumes a disproportionate amount of bandwidth (30%-40% of data traffic in India, and 

expected to rise to 60%).
4
 To deliver the unquenchable thirst for more data and video, operators need to 

continuously deploy more coverage, capacity and spectrum. This requires huge investments, especially in 

India where spectrum is expensive. Naturally, operators raise the question whether service providers with a 

disproportionate share of traffic should have a free-ride on their investments.
5
 To this extent, operators are 

seeking to get providers to fund a component of the cost of delivering such services. Already in the US, 

Comcast and Netflix have entered into a commercial arrangement. These arrangements both benefit 

consumers and rebalance the burden between broadband and online service providers. 
 
In fact, consumers should ask the question whether net neutrality always results in a better customer 

experience? Unfortunately, in mobile networks, content-heavy services consume a huge surplus that can 

affect the experience of others. Frequently, analogies of electricity utilities or highways are being used to 

justify the need for net neutrality. However, the comparable implication in mobile networks would be that, if 

one household wants to run a heavy-duty air conditioning, neighbors would not have sufficient electricity left 

to power their fridges, or when one consumer wants to drive his luxury car on the highway, other drivers 

need to go for a pit-stop. 

 

 

THE NET NEUTRALITY DEBATE IN INDIA 
 
(i) The March Momentum: On 24 March, 2015, the Hon’ble Supreme Court of India, in the landmark case of 
 

Shreya Singhal v/s Union of India
6
 struck down Section 66A of the Information Technology Act, 2000 as 

being constitutionally invalid. The said judgment hailed the sacrosanct nature of the freedom of speech 

and expression on the Internet and found Section 66A of the Information Technology Act, 2000 violating 
 

the parameters enumerated under Article 19 (2) of the Constitution of India.
7
 The said judgment also 

upheld the issue pertaining to intermediaries’ liability in India. The said judgment generated huge 

response from all stakeholders, because the Internet freedom was being hailed upon.
8 

 
On 27 March 2015, the Telecom Regulatory Authority of India (TRAI) put up on its website a consultation 

paper in a quiet unannounced manner. The said consultation paper is titled “Consultation Paper on 

Regulatory Framework for Over-the-top (OTT) services”. The said consultation paper was drafted in a 

manner wherein lot of questions was sought to be asked from specific perspectives. The said paper has 

since now been known in the public domain as Net Neutrality On 27 March 2015, the Telecom 

Regulatory Authority of India (TRAI) put up on its website a consultation paper in a quiet unannounced 

manner. The said consultation paper is titled “Consultation Paper on Regulatory Framework for Over-the-

top (OTT) services” Consultation Paper of TRAI.
9 

 
(ii) Existing laws and net neutrality: The entire issue of net neutrality has certainly become very important. 

When one looks at the existing laws in India, one finds that the issue of net neutrality has not been 
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73. • 7 Supreme Court judgment available at http://courtnic.nic.in/supremecourt/temp/wr%2016712p.txt • 8 Duggal, Pavan (20 April 2015), Net neutrality in 

India: Here’s why India shouldn’t jump the gun on net neutrality at tech.firstpost.com • 9 Dobberstein, Nikolai (23 April 2015), Airtel Zero, Facebook 
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mentioned in the existing laws of India. India has place in its mother legislation being the Information 

Technology Act, 2000. The Information Technology Act, 2000 has been sought to be supplemented by 

means of various rules and regulations which the Government of India has promulgated from time to 

time. Neither the Information Technology Act, 2000 nor any rules and regulations made thereunder, have 

any reference to net neutrality. It is in this context that the entire issue of net neutrality becomes more 

significant.
10 

 
(iii) Guiding principles in order to ensure fairness and consumer welfare: In order to have a holistic approach 

towards net neutrality following principles may be kept in mind: 
 

(a) Internet is a global heritage of mankind as a whole. We need the Internet to further contribute 

to the growth of human mankind in society and not leading to divisions within society.
11

 

(b) Internet needs to be protected as Internet is the common paradigm platform which allows the 

hosting of creative, innovative approaches of communication, dissemination and transmission 

of thought processes as also data and information in the electronic form whether in the form of 

audio, video, image or text.
12

 
 

(c) Any initiative on net neutrality should not have impact, to the detriment of the ultimate 

consumers/netizens of the Internet. Consumer protection issues become critical and most 

significant in the context of Net neutrality.
13

 
 

(d) Initiatives violating Net neutrality should not create an ecosystem of digital haves and digital 

have-nots, where the digital haves, by might of their money power can access better quality of 

services on the Internet at the expense of the digital have-nots, who stand disenfranchised by 

differential payments for various services and schemes.
14

 
 

(e) Today people’s lives are dependent on the Internet. People today have a fundamental right to 

access the Internet. I personally believe that the right to access the Internet is part of the 

fundamental right to life under Article 21 of the Constitution of India and is sacrosanct in 

nature and can only be curtailed, in accordance with the procedure established by law. This 

intrinsically means that any kind of net neutrality has to only come through the legal route in 

the form of legislation not otherwise.
15

 
 

(f) The complicated legal, policy and regulatory issues concerning net neutrality need to be examined 

in great detail, more so given the fact that the Information Technology Act, 2000 and rules and 

regulations made thereunder are completely silent on the issue of net neutrality.
16

 

(g) Net neutrality violative schemes should not become a tool of service providers to legitimately 

deny or violate the online freedom of the people including their freedom of speech and 

expression.
17

 
 

(h) Net Neutrality, if not handled properly, could prejudicially impact the Digital India Programme 

of the Indian Government.
18

 

(i) We need to be consciously careful that the victories obtained for Internet freedom of speech 

and expression by the Supreme Court in the Section 66A case should not given up on the 

table in net neutrality debates.
19

 
 

(j) Net neutrality needs to be understood in the context of the lay’s user of the Internet in India. 

 
• 10 Duggal, Pavan (20 April 2015), Net neutrality in India: Here’s why India shouldn’t jump the gun on net neutrality at tech.firstpost.com • 11 Duggal, 

Pavan (15 April 2015), 10 guiding principles on net neutrality in India at http://blogs.economictimes.indiatimes.com/ • 12 Ibid. • 13 Ibid. • 14 Ibid. •15 Ibid. 

• 16 Ibid. • 17 Ibid. • 18 Ibid. • 19 Ibid. 

 

 
40  



 
 
 

 

Any enhancement of billing for a lay Internet or mobile’s user is not only going to intrinsically 

harm the financial interests of the Indian consumer but could also impact th penetration of 

Internet apart from prejudicially impacting the confidence and trust that us have in the Internet 

regulation regime.
20 

 

NET NEUTRALITY AND ONLINE COMMERCE: PERSPECTIVE OF BUSINESS HOUSES 
 
While Airtel has put out a statement on the pull out by Flipkart, other operators are playing a cautious game. 

And, they are unwilling to comment on a subject that has become an emotive issue. There are, however, 

voices which seek a middle path as solution to this issue. 
 
“We are in favour of net neutrality. But this has to be defined in the Indian context. That is what TRAI is 

precisely doing. The debate on net neutrality is appropriate and important. All stakeholders should be able 

to decide what is net neutrality for India after due debate,” said Rajan Mathews, Director-General, Cellular 

Operators Association of India (COAI). “We must have a holistic approach to this issue. There should be 

rational debate, and we are committed for open and non-discriminatory Internet,” Mr Mathews added. A 

thought must go into protecting the interest of telecom operators as well, he felt. 
 
While supporting net neutrality, analysts have voiced concern over its impact on the finances of telecos. 

“Net neutrality is a fair concept but it must take into account the concerns of telecom operators and ensure 

that their revenue and margins are not significantly impacted,” said Rajiv Gupta, Partner and Director, BCG. 

“Some kind of middle path needs to be achieved,” Mr. Gupta said. Only a few countries so far have made 

net neutrality into a law. “We are yet to see whether our government’s moral support for net neutrality can 

translate into a law,” Mr. Gupta added. 
 
Surprisingly, Airtel which has come under flak on two occasions in last four months for alleged violation of 

net neutrality norms, too, has pledged its support for net neutrality! “Airtel fully supports the concept of net 

neutrality. There have been some misconceptions about our toll free data platform Airtel Zero. It is a not a 

tariff proposition but is an open marketing platform that allows any application or content provider to offer 

their service on a toll free basis to their customers who are on our network… The statement made by 

Flipkart regarding their decision not to offer toll-free data service to their customers is consistent with our 

stand that Airtel Zero is not a tariff proposition. It is merely an open platform for content providers to provide 

toll free-data services,” Airtel said. Without spelling out the future of Airtel Zero, it said “The platform remains 

open to all companies who want to offer these toll free data services to their customers on a completely non-

discriminatory basis.” Over 150 start-ups have already expressed willingness to come on board Airtel Zero. 

 

Pranesh Prakash, Policy Director, Centre for Internet and Society, said, “The need for net neutrality is very 

real and urgent. There are many practices that telecom companies are trying to engage in, such as blocking 

of WhatsApp to force customers to pay more money for it, which ought not to be allowed.” On Airtel Zero 

plan, he said “We should clearly separate out the issue of "zero rating" from that of "net neutrality". ``Only 

anti-competitive instances of zero-rating - for instance, Airtel offering it's own Hike service for free, or Airtel 

entering into an exclusive deal with Flipkart for zero-rating its app — are problems. Competitive zero-rating, 

with regulatory safeguards to ensure a fair and efficient marketplace, should be allowed, just as we allow 

free TV channels and allow toll-free numbers. Banning is akin to a brahmastra in a regulator's arsenal: it 

should not be used lightly,” Mr Prakash said. 
21 

 
Snapdeal said, “We have no such plans at this point, especially given the regulatory framework is unclear.

22
’’ 
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Zero rating is a practice among mobile network operators, where customers are not charged for a certain 

volume of data by specific applications or internet services. 
 
An Amazon spokesperson said, “Amazon supports net neutrality - the fundamental openness of the Internet 

- which has been so beneficial to consumers and innovation.” 
 
Earlier, Facebook and Reliance Communications had partnered for Internet.org. Reliance had announced in 

2012 that it would offer free Facebook and WhatsApp for Rs 16 a month, without any additional data costs.
23 

Amidst the debate on net neutrality, Telecom Minister Ravi Shankar Prasad said a six-member panel had 

been constituted by the telecom department to submit its recommendations regarding the same by early 

next month. 
 
Start-ups for net neutrality: Sumit Jain, Co-Founder & CEO, CommonFloor.com 
 
“It’s well acknowledged that Internet has disrupted the world of business like no other technology has in last 

few decades. It has enabled start-ups with hardly any capital and clout to make a mark. So by rejecting net 

neutrality, we will be shutting the door on the entrepreneurial aspirations of millions and will leave telcos to 

play the gate-keeper to a valuable resource as the Internet and challenges the democratic behaviour that 

Internet in known for”.
24 

 
Sameer Parwani, CEO & Founder, CouponDunia 
 
“We will stand for net neutrality. India has been in the forefront of digital world. It is the Internet that has 

given the country hope and aspirations to the common man to be informed and entertained. Not being able 

to give equal access will just make the situation anti- competitive and it will have a negative effect on the 

upcoming businesses.”
25 

 
Kashyap Vadapalli, Chief Marketing officer, Pepperfry 
 
“Lack of net neutrality supports a monopolistic market which will adversely affect the growing start-up eco-

system. While heavily funded businesses will be able to maintain their supremacy over consumers start-ups 

will stand to lose out heavily. We do not encourage discrimination of any sorts when it comes to consumer's 

access to information.”
26 

 
Yogendra Vasupal, Founder of Stayzilla 
 
“Airtel Zero seems like an innovative solution to bring Internet to every person. Whether this is on a firm 

footing or a slippery slope will be decided by the actual implementation. The current way of individual 

companies buying Internet for their consumers is a slippery slope. The right way to do it would be through a 

central consortium formed from the e-commerce companies and who has the interests of both the start-ups 

in this sector and the end-users in mind. After all, Internet is all about freedom of choice. Keeping in mind 

that currently it would be free only if you use a particular company makes it free at the cost of the freedom of 

choice it offers. This is everyone's loss.”
27 

 
Ritesh Agarwal, CEO, OYO Rooms 
 
“Net neutrality is absolutely essential for a free and competitive market especially now since there is a start-

up boom in the country particularly in the online sector. Most importantly, Internet was created to break 

boundaries and as concerned industry players, we should maintain that. We support net neutrality and will 

do all needed to build this further.” 
 
Rishabh Gupta, COO, Housing.com 
 
“Net neutrality has played a significant role in keeping the internet a level-playing field, simplifying customer 

outreach for businesses across industries. Further, the platform has encouraged new age entrepreneurs to 
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bring in innovative business models making technology as an integral part of business; be it banking, mobile 

payments, e-commerce, real estate, etc.”
28 

 
Manav Sethi, Group CMO, Askme 
 
“Any violation of Internet Neutrality can have a serious bearing on effective and fair competition in the 

market place”. “We feel it is the government’s responsibility to ensure a level playing field for home-grown 

entrepreneurs and at the same time to protect the interests of netizens,” says Sethi.
29 

 
Where licensing is concerned, Internet activists have also pointed out that this just won’t work. Pranesh 

Prakash, Policy Director at Centre for Internet and Society in India, says that India just can’t go back to the 

licensing days. 
 
“OTT players aren’t just your Facebook or Viber, it’s the entire Internet. For instance with Web RTC protocol 

coming in you can do peer-to-peer chat, video calls on Web browsers. How would TRAI propose to regulate 

this, there’s no central service. It might not be popular, but it is being used by some already.”
30 

 

IS INDIA READY FOR NET NEUTRALITY?: FROM THE PERSPECTIVE OF E-CONSUMERS 
 
The general public, the media has denounced Net Neutrality as violators of freedom of Internet usage, but in 

the absence of a proper Net Neutrality law, India cannot have a valid argument. It is the government's 

responsibility to take proactive measures and reach a convincing end point. 
 
If Net Neutrality somehow ends up in a grave, the Internet as we know it will become home to fast lanes. 

The Internet Service Providers (ISPs) will charge premiums to big corporates who seek to ensure visitors to 

their sites, while those who can't afford to pay the ISPs that premium charge will suffer. 
 
E27 in a story about Net Neutrality and coupon industry, Sainul Abudheen K said, "But if Net Neutrality is 

compromised, eCommerce giants may decide against providing coupons to consumers. This may affect the 

operations of deals sites."
31

 Now it make sense as free recharge startups like MyDala and CouponzClub will 

lose business as the bigger operators will hog most of the business, thanks to premium Internet offered by 

the ISPs. 
 
This is the reason why media houses, social activists and YouTube celebs (AIB) have been begging people 

to sign petitions and demand the ISPs to keep their hands off from the idea of premium Internet and Speed. 

Violation of net neutrality should be keenly taken up against the ISPs by the customers. 
 
In any case, the current net neutrality debate seems premature for India. The broadband infrastructure is 

still insufficient and needs urgent acceleration. As we have consistently seen in other countries, broadband 

adoption is directly linked to coverage. India needs 80% to 90% coverage with 3G or 4G to achieve a step 

change in broadband adoption.
32

 This requires significantly more investments in towers, fiberization of base 

stations, and spectrum. Contrary to common perception, Indian operators do not generate sufficient returns 

and have a very limited investment capacity. Without structural improvements in the industry, India is going 

to wait for a long time before the majority of Indians will have broadband access. Contributions and efforts 

by internet companies can certainly help ease that burden and make internet access more affordable for the 

masses. Else, consumers might end up paying through higher data charges. 
 
Airtel’s Zero, Facebook’s Internet.org and similar efforts of zero-rated or sponsored data need to be seen in 

this light. The concept is not new and has been effectively used by many operators globally and in India for 

over a decade. In fact, free browsing on Google or Yahoo! or social media plans for Facebook, Twitter, 
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WhatsApp, etc, have played a key role in driving the widespread adoption of mobile internet in the first 

place. Neither do they constitute a deliberate and sustainable bias towards industry leaders nor does it imply 

higher charges to consumers. Consumers can consume more megabytes for the same rupee amount, as 

some usage is now zero-rated.
33 

 
Telecom operators should be allowed to differentiate services on the basis of value and quality; for example, 

by charging more for those services that might be offered beyond the ‘best-effort’ internet, by making 

targeted offers to different groups of consumers, or by charging service providers for better delivery. 

Imposing an excessively rigid interpretation of net neutrality to ban differential or zero-rated pricing is 

certainly counterproductive at this stage in India’s broadband journey. 
 
Of course, level-playing fields for online service providers must be maintained. Open access must be non-

negotiable and leading online service providers cannot be allowed to influence telecom operators to 

disadvantage their online competitors. This is where anti-competition laws and the regulator come in. In fact, 

regulators are already paying a lot of attention to this issue, as we have seen especially in the EU. Notably, 

the FCC, the regulator in the US, who has been spearheading most of the net neutrality debate, has 

decided to determine only on a case-by-case basis whether a particular zero-rated or sponsored data 

service is being used anti-competitively. 
 
At the end, consumers will decide. Which operator would block YouTube videos or try to deliver poorer video 

quality? This can only end up in high customer dissatisfaction and churn. Differentiated consumer charging for 

voice-over-internet calls has been tried by several global operators before. However, consumers rejected it and 

operators have refrained. Similarly, messaging services such as WhatsApp, Viber or LINE have cannibalised SMS. 

Operators have reacted constructively and created integrated voice, SMS and data plans that have resonated well 

with consumers, as evidenced by the success of Vodafone’s RED plans in Europe. 
34 

India should focus on what it will take to make broadband accessible for everyone. Net neutrality is a good 

concept to create an open internet and foster innovation but it should not prevent pricing concepts by 

operators or economic support by online service providers that help make broadband more affordable for 

Indian consumers.
35 

 
It is fair to argue that Net Neutrality has helped preserve the Internet’s free and open character in India and 

that a deviation from the same will hurt users the most. Then there’s the very real picture that India needs to 

provide Internet access to more of its citizens especially those who can’t afford it. For TRAI, treading a fine 

line between the two will prove to be a real challenge.
36 

 

CONCLUSION 
 
The Internet is dynamic and is undergoing dramatic increases in demand and changes in the nature of 

services provided. It is highly unlikely that a regulator can correctly identify the business model and network 

management practices that maximize consumer welfare. Indeed, history indicates that interventions by 

regulators can delay the introduction of new technologies and result in significant harm to consumers. Net 

neutrality rules would freeze in place the business models and network management practices that currently 

characterize the provision of Internet services and would artificially restrict the ability of Internet service 

providers to respond to changes in technology and demand. As a result, consumer welfare is likely to be 

harmed and service providers will face weakened incentives to invest and innovate. 
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ABSTRACT 
 

A few studies in the literature have examined the question of whether parents’ stress levels affect their 

children’s progress in intervention. Robbins, Dunlap, and Plienis (1991) found an inverse relationship 

between the levels of parental stress at the time of program entry and the progress that was demonstrated 

by 12 autistic children in a pivotal response type behavioural programme. Osborne, McHugh, Saunders, and 

Reed (2008) examined the effect of parental stress on the outcomes of different types of teaching 

interventions of high or low intensity for 65 autistic children Spectrum Disorder (ASD) and found a significant 

interaction effect. In particular, that initial parental stress had a negative impact on child outcomes for high 

intensity interventions. In a relatively recent study Shine & Parry (2010) found a modest negative correlation 

between mothers’ stress and child’s adaptive skills and a trend for lower stress among mothers whose 

children achieved better outcome classifications. In this paper author would like to draw attention of all 

readers towards the relationship between parental stress and progress of autistic children in intervention 

programme. Reason is that this topic has not been reported so well in the archive, and author thought that 

this issue needs a sincere consideration in present scenario. 
 

Key Words: Parental stress, Childhood autism, Intervention programme 
 

 

INTRODUCTION 
 

Childhood autism (Autism spectrum Disorder; ASD), for the first time, this condition was described by 

Kanner (1943) who suggested the name infantile autism. Kanner’s (1943) description of 11 children with 

“autistic disturbances of affective contact” has continued in many ways. The term childhood autism is used 

in ICD-10 but ASD is the term in DSM- 5 (2014). Childhood autism is one of the childhood developmental 

disorders, occurs within two years of age. It is defined frequently in terms of behavioural dysfunctions such 

as social interaction and communication. As far as prevalence is concerned a review of global prevalence 

estimates of ASD found a median of 62 cases per 10,000 people (Elsabbagh, Divan, Yun-Joo Koh et al. 

2012). In addition, childhood autism is associated with the early childhood and considered to be one of the 

common neuropsychiatric disorders (DSM-5, 2014). 
 

Various studies have demonstrated that parents of children with developmental disabilities experience higher 

levels of stress than parents of typically developing children (e.g. Hodapp et al., 2003). More specifically, parents 

of autistic children report significantly higher levels of stress and lower levels of parenting competence than 

parents of children without disabilities (Hassall, Rose, & McDonald, 2005; Hastings & Johnson, 2001; Tomanik, 

Harris & Hawkins, 2004). This increased stress is often chronic and persistent over time (Dyson, 1993). Parental 

stress is viewed as a complex set of non-specific, persistent and significant challenges associated with one of 

parents’ most important roles, i.e. taking care of their child (Pisula, 2007). 
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Stress could be psychological as well as physiological. In this article stress would be described in 

psychological terms. Psychological stress occurs when an individual perceives that environmental demands 

tax or exceed his/her adaptive capacity (Cohen et al., 1995). 
 
The time gap between diagnosis and intervention is found to be one of the most stressful periods for parents 

of autistic children (MacDermott, Williams, Ridley, Glasson, & Wray, 2006). As the parents have to learn to 

adjust with child’s ways of communication; it is obvious that now there are considerable demands on 

parents; sometimes these demands seem to overflow the resources they have therefore, what they feel at 

this stage is stress (e.g., Aarons & Gittens, 1992). Social skill delays have been identified as one of the most 

consistent predictors of parenting stress; while mothers are typically more affected by eating, sleeping and 

emotional dysregulation than fathers, and fathers are typically more affected by a child’s externalizing 

behaviors than mothers (Davis & Carter, 2008). 
 
A few studies in the literature have examined the question of, whether parents’ stress levels affect their 

children’s progress in intervention, these used different interventions and measures of stress. Robbins, 

Dunlap, and Plienis (1991) found an inverse relationship between the levels of parental stress at the time of 

making final decision for a particular intervention programme and the progress that was demonstrated by 12 

autistic children in an essential response type behavioural programme. Osborne, McHugh, Saunders, and 

Reed (2008) examined the effect of parental stress on the outcomes of different types of teaching 

interventions of high or low intensity for 65 ASD and found a significant interaction effect. In particular, that 

initial parental stress had a negative impact on child’s outcomes for high intensity interventions. Shine and 

Perry (2010) examined the relationship between mothers’ stress and children’s outcomes in Intensive 

Behavioural Intervention (IBI). They hypothesized that a higher level of parental stress at the time of entry 

into the IBI program would relate to a slower rate of progress and less optimal outcomes for children at the 

time of exit from the programme. They found that the predicted relationship between parental distress and 

child outcome did not prove to be significant; it was contrary to the hypothesis. However, the found trend 

was in the direction predicted. The measure of the child’s adaptive behavior was significantly negatively 

correlated with parental distress. This relationship indicated that those children shown lower adaptive 

behaviour skills at the time of exit from the intervention programme. 
 
Hence, although in archive number of available researches is few but these researches show significant 

relationship between parental stress and outcome of intervention programmes. For instance significant 

correspondence between mothers reported stress and the child progress, in young children with ASD in a 

family-orientated education program, have been reported by Robbins et al. (1991). Carlson-Green et al. 

(1995) have reported similar findings, they noted that the best predictor of children’s behaviour problems 

and adaptive behaviour, following intervention for pediatric brain tumors, were family and demographic 

variables, including family stress. On the other hand researchers have also reported improvements in the 

children’s behaviours as a result of a reduction in the parenting stress (e.g., Bitsika and Sharpley 2000; 

Engwell and Macpherson 2003; Harris et al. 2000; Lovaas and Smith 2003). Despite some negative reports 

(e.g., Bitsika and Sharpley 1999; Kuloglu- Aksaz 1994), positive outcomes, as a result of combating parental 

problems, such as stress, suggest that parenting stress impacts on outcome of any intervention programme. 

The correlation between parental stress and outcome of intervention programmes and child’s behavior 

problems have been reported in various studies (e.g., Baxter et al. 2000; Hodapp et al. 1998; Lecavalier et 

al. 2006; Stores et al. 1998). 
 
In this series, Perry and colleagues (2008) found that the children in an intervention programme showed 

reductions in autism severity and gains in cognitive and adaptive levels, there was significant amount of 
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heterogeneity in outcome. Approximately 25% of the sample achieved good outcomes, 50% demonstrated 

modest improvement, and other 25% did not improve. Perry et al. (2008) reported family stress as one of 

the factors for this heterogeneity. 
 
Moreover, stress in mothers of autistic children have been correlated to less than optimal parenting, failure 

to engage with services, less beneficial outcomes for children in early intervention programs, decisions to 

seek out-of-home care for their child, impeded child development, and higher rates of child psychopathology 

and antisocial behavior (Brinker, Seifer, & Sameroff, 1994; Llewellyn, McConnell, Thompson, & Whybrow, 

2005; O’Connor, 2002). 
 
Osborne et al. (2008) and Robbins et al. (1991) both found a relationship between parental stress and child 

outcome. However, they examined different types of interventions for autistic children, which were largely parent 

directed. In these types of interventions, the parents’ stress would most likely have a much more pronounced 

impact on the child’s progress as the parent is responsible for teaching the intervention. Another possible reason 

for the difference may be the conceptualization and measurement of parental stress. 

 

 

CONCLUSION 
 
To conclude the topic author would like to quote lines from an article of Osborne et al. (2007) where they 

said that the need to study this topic is because of two basic reasons: one is, the enormously high levels of 

stress experienced by the parents of autistic children, compared to those experienced by parents of children 

with almost any other type of disability or health problem. Second is, the numerous interventions that 

recognize how family functioning may influence the behavior of a child with special needs, and several have 

noted improvements in the children’s behaviors as a result of a reduction in the parenting stress. 

 

 

FUTURE ISSUES 
 
To explore the predictors of stress in parents of autistic children. 
 
To study the relationship between perceived stress by the parents of autistic children and outcome of 

intervention programme. 
 
To devise some programme for management of stress in parents of autistic children. 
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ABSTRACT 
 
Terrorism is the systematic use of terror especially as a means of coercion. At present, the International 

community has been unable to formulate a universally agreed, legally binding, and criminal law definition of 

terrorism. Common definitions of terrorism refer only to those violent acts which are intended to create fear, 

are perpetrated for a religious, political or ideological goal, and deliberately disregard the safety of civilians. 

Terrorists are methodically and intentionally targeting young people and children in our country and rest of 

the world. They are radicalizing, indoctrinating and grooming young, vulnerable people to carry out acts of 

terrorism. Terrorist events may give rise to higher levels of psychopathology than that which follow natural 

disasters, perhaps because terrorist incidents are preventable and are systematically targeted at civilians. 

Such terrorist attacks create psychopathological disorders in children and adolescents. Post Traumatic 

Stress Disorder (PTSD looks different in children of different ages. 

 
 
INTRODUCTION  
Today the world has become a high risk place to live. In this ‘risky’ world, we come to terms with the 

constantly emphasized threat of terrorism. 
 
Terrorism poses a number of dilemmas. First, we need security without compromising civil liberties. Second, 

we need forewarning without inducing unnecessary alarm. Third, we need to invest in preparation for 

possible terrorist incidents without jeopardizing our commitment to other major responsibilities. Fourth, we 

need to be vigilant and cautious but without paralysis and paranoia. 
 
Now the question arises what actually is terrorism. To understand it, firstly we should know what terror is. 
 
The word ‘terror’ is derived from the Latin word ‘terrere’ meaning ‘to frighten’. Terror’ is easier to define than 

‘terrorism’. 

 
 
There are many definitions of terrorism. 
 
The US Department of Justice offered the following definition in 1996: 
 
The unlawful use of force or violence against persons or property to intimidate or coerce a government, the 

civilian population, or any segment thereof, in furtherance of political or social objectives’. 
 
The word ‘unlawful’ stands out as a crucial qualifier. 
 
Terrorism is the systematic use of terror especially as a means of coercion. At present, the International 

community has been unable to formulate a universally agreed, legally binding, and criminal law definition of 

terrorism. Common definitions of terrorism refer only to those violent acts which are intended to create fear 

(terror), are perpetrated for a religious, political or ideological goal, and deliberately target or disregard the 
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safety of civilians. Some definitions also include acts of unlawful violence and war. The history of terrorist 

organizations suggests that they do not select terrorism for its political effectiveness. Individual terrorists 

tend to be motivated more by a desire for social solidarity with other members of their organization than by 

political platforms or strategic objectives, which are often murky and undefined. 
 
The word "terrorism" is politically and emotionally charged, and this greatly compounds the difficulty of 

providing a precise definition. Studies have found over 100 definitions of “terrorism”. The concept of 

terrorism may itself be controversial as it is often used by state authorities to delegitimize political or other 

opponents, and potentially legitimize the state's own use of armed force against opponents (such use of 

force may itself be described as "terror" by opponents of the state) 
 
Terrorism has been practiced by a broad array of political organizations for furthering their objectives. It has 

been practiced by right-wing and left-wing political parties, nationalistic groups, religious groups, 

revolutionaries, and ruling governments. One form is the use of violence against civilians for the purpose of 

gaining publicity for a group, cause, or individual. 

 

 

The objectives of terrorists vary but include: 
 
• Creating mass anxiety, fear, and panic 
 
• Fostering a sense of helplessness and hopelessness 
 
• Demonstrating the incompetence of the authorities 
 
• Destroying a sense of security and safety 
 
• Provoking inappropriate reactions from individuals or the authorities. 
 

 

Every now and then we hear stories of innocent lives being killed in terrorist’s attacks. They have not even 

spared the children as they are increasingly becoming their victims. Some children grow up in an 

atmosphere in which they learn about guns, arms and ammunition long before they acquire basic academic 

acquaintance. Incidents of children possessing arms and ammunition are not new and some even being 

involved in some attacks as their minds from being poisoned. 
 
In the wake of 9/11, 2001 the National Advisory Committee on Children and Terrorism (NACCT) of the US 
 
Department of Health and Human Services (DHHS) was called upon to undertake an extensive exercise. 
 
Their goal was to ensure the safety of the children and to meet their physical, medical, psychological and 

social needs in the face of the threat of terrorism. Terrorists are methodically and intentionally targeting 

young people and children in our country and rest of the world. 
 
They are radicalizing, indoctrinating and grooming young, vulnerable people to carry out acts of terrorism. 
 
Children are considered susceptible to fanatic propaganda because they are not exposed to mean ways of 

the world. They tend to take the people and events at face value. This is something that should be seriously 

addressed. One method to deal with the problem is to ask children to unwind their feelings. Their questions 

should be satisfactorily answered. 
 
At the same time it is necessary to look after those who are orphaned because of terrorism. It is essential to 

realize that children are the future of not only the country to which they belong but of the entire world. 
 
Policies and funds should be created to ensure continued oversight and adequate response to the needs of 

children and families. Significant psychosocial initiatives are needed to address the needs of the nation’s 

children and families in light of the continued threat of terror events. Addressing the needs of children and 
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families in the face of terrorism should be recognized to be an essential part for the government for a 

secured nation and for children’s bright future. 
 
Terrorist events may give rise to higher levels of psychopathology than that which follow natural disasters 

(e.g. tsunami and earthquakes), perhaps because terrorist incidents are preventable and are systematically 

targeted at civilians. 
 
One year after the Oklahoma bombing in 1995, there were reports of higher levels of smoking, alcohol 

consumption, stress and post-traumatic stress disorder (PTSD) than those which prevailed in a control 

metropolitan community. After the destruction of the World Trade Center survivors developed chronic and 

disabling symptoms, particular those associated with depression and PTSD. Just under 6% of US citizens 

outside the New York area reported PTSD symptoms six months after those attacks. 
 
Gurwitch et al. have highlighted the vulnerability of children to terrorist incidents. Two years after the 

Oklahoma bombing, 16% of children and adolescents presented with symptoms of PTSD despite the fact 

that they were not directly exposed to the incident and were not related to anybody who had been killed or 

injured in that incident. 
 
Post-Traumatic Stress Disorder or PTSD is a severe anxiety disorder that develops after exposure to any 

event that result in psychological trauma. This event may involve the threat of death to oneself or to 

someone else, or to one's own or someone else's physical, sexual, or psychological integrity, overwhelming 

the individual's ability to cope. As an effect of psychological trauma, PTSD is less frequent and more 

enduring than the more commonly seen acute stress response. 
 
Diagnostic symptoms for PTSD include re-experiencing the original traumas through flashbacks or 

nightmares, avoidance of stimuli associated with the trauma, and increased arousal– such as difficulty 

falling or staying asleep, anger, and hyper vigilance. Formal diagnostic criteria (both DSM-IV-TR and ICD-9) 

require that the symptoms last more than one month and cause significant impairment in social, 

occupational, or other important areas of functioning. 
 
Post-Traumatic Stress Disorder, PTSD, is an anxiety disorder that can develop after exposure to a terrifying 

event or ordeal in which grave physical harm occurred or was threatened. Traumatic events that may trigger 

PTSD include violent personal assaults, natural or human-caused disasters, accidents, or military combat. 
 
People with PTSD have persistent frightening thoughts and memories of their ordeal and feel emotionally 

numb, especially with people they were once close to. 
 
They may experience sleep problems, feel detached or numb, or be easily startled. Children and teens have 
 
PTSD if they have lived through an event that could have caused them or someone else to be killed or badly 

hurt. Studies show that about 15-43% of girls and 14-43% of boys go through at least one trauma. Of those 

children and teens who have had a trauma, 3-15% of girls and 1-6% of boys develop PTSD. 
 
Rates of PTSD are higher for certain types of trauma survivors. Nearly 100% of children get PTSD if they 

see a parent being killed or if they see a sexual assault. PTSD develops in 90% of sexually abused children, 

77% of children who see a school shooting, and 35% who see violence in the area they live get PTSD. 
 
Three factors have been shown to raise the chances that children will get PTSD. 
 
These factors are: 
 
1. how severe the trauma is 
 
2. how the parents react to the trauma 
 
3. how close or far away the child is from the trauma 
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Children and teens that go through the most severe traumas tend to have the highest levels of PTSD 

symptoms. The PTSD symptoms may be less severe if the child has more family support and if the parents 

are less upset by the trauma. Lastly, children and teens who are farther away from the event report less 

distress. 
 
Other factors can also affect PTSD. Events that involve people hurting other people, such as rape and assault 

or any other terrorist attack, are more likely to result in PTSD than other types of traumas. Also, the more 

traumas a child goes through, the higher the risk of getting PTSD. Girls are more likely than boys to get PTSD. 
 
It is not clear whether a child's ethnic group may affect PTSD. Some research shows that minorities have 

higher levels of PTSD symptoms. Other research suggests this may be because minorities may go through 

more traumas. Researchers think that there may not be any effect of trauma according to the child's age. 

Rather, it may be that PTSD looks different in children of different ages. 

 

 

School-aged children (ages 5-12): 
 
These children may not have flashbacks or problems remembering parts of the trauma, the way adults with 

PTSD often do. Children, though, might put the events of the trauma in the wrong order. They might also 

think there were signs that the trauma was going to happen. As a result, they think that they will see these 

signs again before another trauma happen. They think that if they pay attention, they can avoid future 

traumas. 
 
Children of this age might also show signs of PTSD in their play. They might keep repeating a part of the 

trauma. These games do not make their worry and distress go away. For example, a child might always 

want to play shooting games after he sees a school shooting. Children may also fit parts of the trauma into 

their daily lives. For example, a child might carry a gun to school after seeing a school shooting. 

 

 

Teens (ages 12-18): 
 
Teens are in between children and adults. Some PTSD symptoms in teens begin to look like those of adults. 

One difference is that teens are more likely than younger children or adults to show impulsive and 

aggressive behaviors. Besides PTSD, children and teens that have gone through trauma often have other 

types of problems. They may have problems with fear, worry, sadness, anger, feeling alone and apart from 

others, feeling as if people are looking down on them, low self-worth, and not being able to trust others and 

even behaviors such as aggression, out-of-place sexual behavior, self-harm, and abuse of drugs or alcohol 

are evident. In many children, PTSD symptoms go away on their own after a few months. Yet some children 

show symptoms for years if they do not get treatment. There are many treatment options, described below: 

 

 

Cognitive-Behavioral Therapy (CBT) 
 
CBT is the most effective approach for treating children. One type of CBT is called Trauma-Focused CBT 

(TF-CBT). In TF-CBT, the child may talk about his or her memory of the trauma. TF-CBT also includes 

techniques to help lower worry and stress. The child may learn how to assert him or herself. The therapy 

may involve learning to change thoughts or beliefs about the trauma that are not correct or true. For 

example, after a trauma, a child may start thinking, "the world is totally unsafe." 
 
Some may question whether children should be asked to think about and remember events that scared 

them. However, this type of treatment approach is useful when children are distressed by memories of the 
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trauma. The child can be taught at his or her own pace to relax while they are thinking about the trauma. 

That way, they learn that they do not have to be afraid of their memories. Research shows that TF-CBT is 

safe and effective for children with PTSD.CBT often uses training for parents and caregivers as well. It is 

important for caregivers to understand the effects of PTSD. Parents need to learn coping skills that will help 

them help their children. 

 

 

Psychological first aid/crisis management 
 
Psychological First Aid (PFA) has been used with school-aged children and teens that have been through 

violence where they live. PFA can be used in schools and traditional settings. It involves providing comfort 

and support, and letting children know their reactions are normal. PFA teaches calming and problem solving 

skills. PFA also helps caregivers deal with changes in the child's feelings and behavior. Children with more 

severe symptoms may be referred for added treatment. 
 
Play therapy 
 
Play therapy can be used to treat young children with PTSD who are not able to deal with the trauma more 

directly. The therapist uses games, drawings, and other methods to help children process their traumatic 

memories. 

 

 

Eye movement desensitization and reprocessing (EMDR) 
 
EMDR combines cognitive therapy with directed eye movements. EMDR is effective in treating both children 

and adults with PTSD, yet studies indicate that the eye movements are not needed to make it work. 

 

 

Other treatments 
 
Special treatments may be needed for children who show out-of-place sexual behaviors, extreme behavior 

problems, or problems with drugs or alcohol. Psychopathology following a terrorist incident may largely 

depend on two factors. The first is the degree of personal exposure to the event and its immediate sequelae 

(e.g. the death or serious injury of a loved one, and exposure to gruesome sights). The second is the 

individual's own level of personal vulnerability (e.g. concurrent life stresses, female gender, and previous 

psychiatric history). Children may also be more vulnerable to contaminants because of their higher 

respiratory rates and greater skin/surface mass ratio. 
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ABSTRACT 
 
Stress is a universal phenomenon that occurs in the human system due to the pressure emerging from 

several activities, experiences and challenges. It is due to the nature of one’s expectation, at personal, 

professional and social levels, which embraces a wide range of loosely integrated activities; stress becomes 

an issue of concern. This research work focuses on identifying the sources of stress among students 

pursuing higher education and also assessing the impact of stress on their performance and examining 

ways of effectively managing stress level among the students. To achieve these objectives, 100 

questionnaires were administered to students in post-graduate programmes in Bhopal colleges, out which 

90 were returned and suitable for analysis. Using descriptive statistical analysis tool on the data obtained 

shows that working with un-acquainted people, decline in personal health, increased class workload, and 

put on hold for extended period of time were the main sources of stress and type of accommodation, whom 

the students living with, exercise practice, perception of financial status, satisfaction of relationship with 

parents and friends, performance pressure are the main sources of stress. In order to minimize stress, team 

building activities, sports, group assignments, family/ home visits, reduced college contact hours and 

assignments are ranked highest as strategies for stress management. 
 
Based on the findings, it was concluded that stress has a great impact on the students and thus has the 

direct impact on their performance. It was therefore recommended that students should develop self-control, 

discipline and self-esteem; engage in continuous personality development programmes for developing 

maturity in understanding their surrounding and live up to the expectation level in the highly 

demanding/competitive world, to be able to cope with stress. 
 
Keywords: Stress, Reasons of Stress , Impact on student, Coping Strategies. 
 

 

INTRODUCTION 
 
There is increasing evidence that students pursuing higher studies are particularly susceptible to feelings of 

stress. Post-graduate students are susceptible to the problems related to burnout, pressure to succeed, 

financial concerns, relocation, conflicts with peers/senior/others, lack of adaptability and feeling isolated 

from home. These stress factors which arise due to various environmental and academic factors have high 

impact on their emotional and behavioral aspects, both at interpersonal and intrapersonal interactions. 

However, it is important that every student should learn to cope up the stress and thus practice stress 

management techniques. Stress management includes techniques which facilitate a person to effectively 

deal with the physiological stress by applying self-management, conflict resolution, positive attitude, self-

talk, breathing, meditation, exercise, diet and rest. Effective stress management involves learning to set 

limits for the issues that create stress. 
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LITERATURE REVIEW: 
 
• Martin, Chemers & Garcia (2001) examined the effects of academic self-efficacy that is confidence in 

ability to perform well academically, optimism, and stress on the academic performance and adjustment 

of first year university students. 

 

 

• Crystal Park & Juliane Fenster (2004), examined about their most stressful experience in the past six 

months as well as cognitive processing, coping, and growth related to the stressor. Results suggested 

that specific coping processes (resources, appraisals, and coping activities) and, to a lesser extent, 

cognitive processing, were related to growth. Stress-related growth predicted increases in personal 

resources and positive states of mind, but was unrelated to depressive symptoms. 

 

 
• Akbar Hussain, Ashutosh Kumar & Abid Husain (2008) examined the level of academic stress and 

overall adjustment among Public and Government high school students and also to see relationship 

between the two variables (academic stress and adjustment). Sinha scale for measuring academic stress 

was used to see the magnitude of stress and Sinha and Singh Adjustment Inventory for school students 

was used to examine level of adjustment among the students. Results indicated that magnitude of 

academic stress was significantly higher among the Public school students where as Government school 

students were significantly better in terms of their level of adjustment. 
 
• Fatima Nihal Otlu (2010) investigated the role of gender, acculturative stress, coping skills, cultural 

distance, and perceived social support in predicting college adjustment scores of international students 

who attend universities in Ankara. The results of the analysis revealed that acculturative stress, positive 

coping skills, and cultural distance were significant predictors of college adjustment scores of 

international students while gender, negative coping skills, passive coping skills, and perceived social 

support were not. 
 
• Sinha, Birendra, Willson, Leanne, Watson & David (2000) Identified of stress and coping among 198 

students in India and 344 in Canada all Students aged 16-25 years were compared with respect to 

stress, coping, and selected psychosocial variables namely, locus of control, self esteem, life orientation, 

optimism, pessimism, and social support. 
 
The above literature review emphasis on the presence of stress level among the students at various 

academic levels. This paper attempts to analysis the stress level among mature students pursuing higher 

studies in order to understand the need to develop stress reducing teaching pedagogy and stress 

management techniques in order to develop the personalities of the young generation to face the challenges 

of the dynamic and demanding competitive world. 

 

 

OBJECTIVES: 
 
1. To investigate the possible level of stress among post-graduate students on the student learning 

experience and performance by using Perceived Stress Scale PSS. 

 

 

Research Design/methodology/approach: 
 
Questionnaires were designed and distributed to 100 students at various post-graduate colleges of Bhopal to 

measure the perceived levels of stress amongst students pursuing their higher education and the possible 
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impact of it on their learning experience and performance. The Perceived Stress Scale (PSS) is the psychological 

instrument for measuring the degree of perception of stress in one’s life. PSS is designed to tap how 

unpredictable, uncontrollable, and overloaded respondents find their lives. The questions in the PSS asked about 

the feelings and thoughts of the students during a set period. The scale was used because of its established 

validity and reliability. It had an internal consistency of 0.85 (Cronbach α coefficient) and a test–retest reliability 

during a short retest interval (several days) of 0.85. The PSS consisted of 14 items 
 
(PSS-14) seven positive and seven negative. The negative element was intended to assess the lack of 

control and the negative affects while the positive element measured the degree of the ability to cope with 

the existing stressors. The scores ranged from 0 to 56, with the higher scores indicating higher levels of 

perceived stress and the lower scores indicating lower levels of stress reactions, while the positive element 

measured the degree of the ability to cope with the existing stressors. Each item was rated on a five-point 

scale from 0= ‘never’, 1= ‘almost never’, 2= ‘sometimes’, 3= ‘fairly often’ and 4= ‘very often’, covering the 

preceding month. The PSS scores are obtained by reversing the responses (e.g., 0 = 4, 1 = 3, 2 = 2, 3 = 1 

and 4 = 0) to the seven positively stated items and then summing across all the scale items. 

 

 

DATA ANALYSIS AND INTERPRETATION: 
 
Out of 100 respondents, only 90 valid and complete responses formed the basis for the analyses. The mean age 

± standard deviation (SD) of the study participants was 24.6 ± 1.4 years, with a range of 20-28 years. The 

students who resided in the hostel (away from the family) were 70 % and those who resided with family were 
 
29 %. 
 

 

Table 1: Students living conditions 

 

Hometown (n=90) No. of Respondents Percentage 
   

Not in home town 63 70 
   

In hometown 27 30 
   

Living Location (n=90)   
   

Inner city 82 91.11 
   

Sub-urban 8 8.89 
   

Type of accommodation (n=90)   
   

Dormitory 23 25.5 
   

Rented room/house 32 35.5 
   

One’s home 27 30 
   

Relative’s home 5 5.5 
   

Others 3 3.3 
   

 
 

As depicted in table 2, nearly 44.4% students find themselves considerably stressed, followed by 40.4% to 

be slightly stressed and 11.1% under the condition of extremely stressed. In totality 95.5% of the total 

respondent population reported to stressed to a certain level. 
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Table 2: Levels and Reasons of Stress 
 

Particulars Level/Reasons 
No. of 

Percentage 
Respondents    

    

How stressful do you think is Extremely 10 11.1 
the higher studies    

 Considerably 40 44.4 
    

 Slightly 36 40.0 
    

 Not at all 04 4.4 
    

*Reasons of Extreme stress Pressure for high-salaried job 74 82.2 
    

 Financial concerns 73 80.6 
    

 Relocation 71 78.8 
    

 Social Expectations 65 72.2 
    

 Inability to comprehend the course content 64 71.1 
    

 Conflicts with peers/senior/others 54 60.0 
    

 Lack of adaptability 45 50.0 
    

 Feeling isolated from home 41 45.5 
    

 
* The reasons for stress is multiple-choice based question. 

 
Among the given reasons for stress, the pressure for high-salaried job topped the list followed by financial 

concerns (related to repayment of loans for higher education), relocation social expectation, inability to 

comprehend the course content, conflicts with peers/senior/others, lack of adaptability and last but not the least, 

feeling isolated from home. The Cronbach’s alpha for the internal consistency of the current sample was 0.86. 

The overall mean PSS score in the study population was 29.8, with a SD of 6.5 (95 % CI 25.8-27.3). 
 
The mean PSS score was higher (32.5) in the students willing for high salary- package jobs, followed by the 

students residing away from home (28.2), students with financial problems (26.6) and students residing with 

families (12.7). The higher PSS score among the students indicated that the perceived stress was highest 

among students willing for high salary package jobs as compared to other stress factors. 
 
As shown in table 3, in order to release the stress the students opts for the following measures like smoking, 

alcohol intake, indulging in frequent disputes and physical violence. They also reported the feeling of 

depression, frustration and fatigue which also hampered their academic performance. 

 
 
Table 3: Results of Stress 

 

Particulars Effects of Stress No. of Respondents Percentage 
    

*Result of stress Smoking 45 50.0 

 Alcohol 28 31.1 
    

 Frequent disputes 33 36.7 
    

 Frequent physical violence 20 22.2 
    

 Depression 18 20.0 
    

 Frustration 18 20.0 
    

 Degradation in performance 36 40.0 
    

 Fatigue 13 14.4 
    

 
* The result for stress is multiple-choice based question. 
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Stress is a mental state which occurs due to various other factors that have lasting impact on emotional and 

rational comprehension of an individual. The above table 3 shows the approach of the young students to 

relieve from the state of stress, which shall directly or indirectly have an impact of their health, learning and 

performance. The students preferred the following strategies to cope-up the stress as shown in table 4. 

 

Table 4: Preference for coping-up stress: 

 

Particulars Effects of Stress Percentage 
   

*Remedies from stress Holiday hours 28.6 
   

 Recreational activities 38.2 
   

 Sports/Physical activities 31.9 
   

 Self-Management activities on discipline 37.5 

 and self-control  
   

 Yoga/Pranayam/Meditation 42.8 
   

 Conflict Resolution Stimulations 41.3 
   

 Self-assessment exercise/activities 49.2 
    

* The result for stress is multiple-choice based question. 

 

However, the measurement of the success rate of these strategies to win over stress is out of the preview of 

this research paper, hence the port remains open for the further research. Yet highest rank is offered to self-

assessment and yoga/ Pranayam / meditation activities which shall help in strengthening the personality, 

both internally & externally. 

 

SUGGESTIONS & CONCLUSION 
 
The problem of stress among the students pursuing higher studies is alarming which is directly affecting 

their attitude and aptitude, at both personal and professional levels. The increase in stress, health and 

emotional problems shall have negative effects on the learning and performance of the students. Indeed, 

stress is the inevitable part of today’s ever demanding and dynamic world yet efforts should be made to 

teach the students the strategies to cope-up with stress. 
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ABSTRACT 
 
Water supply is a necessary component of any urban or industrial region. The timely and efficient 

functioning of water supply is an important contributing factor to the life and work standard of a region. The 

cost of water supply management anywhere in the world makes them an important and significant decision. 

There are various parameters to judge the performance of a good supply network and one of the new 

entrants to them is sustainability. 
 
For the purpose of this paper we define water supply network of a continuous nature which takes care of 

water supply and demand in a region. 
 
The water supply chain is our choice because the growing demands of population and its growing needs are 

paving the way for more and more basic facilities. As more facilities are needed the pressure on water 

supply network will also increase. There are three broad issues which we hope to target in future based on 

learning’s from our present analysis in this paper. These are the exclusion of economically backward and 

poverty areas from the continuous water supply, the growing needs of the industrialized regions for a cheap 

and affordable water supply and finally growing urban domestic use. 
 
We decided to look for answers to the question of sustainability to the force which has been sustaining living 

organisms for billions of years. This inspiration has thus shaped our objectives. Hence in this paper we 

endeavour to take lessons from nature’s laboratory of 3.8 billion years and take away supply chain 

management lessons for application to a water supply chain to manage the problems of overburden, 

sustainability and non-inclusive planning. There are various phenomenon’s in nature which can act as 

guides as to what works and what doesnot in a situation. We have chosen to focus on the processes of 

transpiration in plants, trans-epidermal water loss in animals and the mechanism of human kidneys in the 

water filtration process to glean some significant and interesting insights from them. 
 
In the end of the analysis we have drawn parallels between the three natural water management processes 

and the supply chain best practices to highlight and illustrate their robustness. This goes on to show that 

what we have done today in terms of analysis and experimentation to find out what works and what does 

not has been in fact performed by nature millions of years ago through millions of cycles of destruction and 

construction and is no new thing. 
 
Keywords: sustainability, water supply network, supply chain management 

 

 

INTRODUCTION 
 
As time has progressed there are many other areas where mankind has improved and taken lessons from 

nature to fulfil its growing and changing needs. Furthermore The current water problem is giving engineers a 

tough time. Water is needed in every human process from growing the food on our plates in the form of 
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irrigation to generating the electricity that powers our modern day appliances. It is also a big input for our 

industries which are based on the cheap and affordable availability of a continuous water supply. Urban 

population is also facing the disruption that water supply can cause as is represented by the growth of 

private distribution channels.For these and other reasons the development of a sustainable water supply 

chain is an important issue which we hope to address with the tools of biomimetics. 

 
 

Capturing of water  Processing  Supply,Distribution,Storage 
     

• River systems  • Exposure to sunlight  • Storage tanks 

• Refeed from drains  • Mechanical extraction  • Private channels 

• Sea water 
 

• Chemical extraction 
 • Bottled water 

  

• Underground pumps 
• Rain water 

 
• Desilting 

 
  

• Borewells 
• Flood water runoff 

 

• Biological extraction 
 

  
• Handpumps     

• Monsoon tanks  • Adding back of nutrients  • Irrigation channels 
    

• Ponds and lakes    • Pipe and drain pipe network 
     

 Figure 1: Typical water supply system  

 

RESEARCH MOTIVE 
 
For the purpose of this research which is mainly focussed on the water supply chain for human and 

consumption in human processes we will define sustainability as whether or not something continues to 

work over a period of time. This definition of sustainability is illustrated by a very good example in context of 

a water supply chain 
 
“In other words, if a person can turn the tap in 15 or 20 year timeframe and the water comes out at the same 

rate and quality as the day the scheme was commissioned, then it is a sustainable supply (provided, of 

course, that at some time the scheme had not become derelict and had to be completely rehabilitated).” 
 
(Abrams et al.1998). 
 
The issue of sustainable water supply is an important question for us today as population of our country is 

rapidly growing beyond what the current infrastructure can handle. 

 

 

RESEARCH OBJECTIVE 
 
The aim of this study is to discuss the performance factors of water supply chain in light of the water 

management based biological processes in our study, to provide a strong measuring system to establish the 

basis of an evaluation framework. Based on these lessons the supply chain performance of a chosen water 

supply chain can be understood in light of the facts and findings of the water management techniques of 

transpiration, trans-epidermal water loss and human kidneys. From this analysis subsequently the strengths 

and weaknesses of the water supply network under observation of future researchers using this study as a 

base can be realized and their relative gains and losses from application of our lessons can also be studied. 

This should translate into an institutionally accepted continuous monitoring, training and development 
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mechanism so that the supply network can work on performance factors where it lacks. The opportunities 

for improvement will come from the natural water management techniques which we are studying for their 

strengths. It is these strengths that we will take a step ahead and they will go on to become our reference 

points to compare the position of the water supply network under observation for improvement opportunities. 

We have targeted three different stages of water supply chain process and aim to use existing systems 

available in nature to improve these areas. They are as below 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 2: Scope of present study 

 

LITERATURE REVIEW 
 
The complexity and challenges of the spheres where nature has inspired us have also changed such as 

production management, supply chain management, operations research and value systems (Mchugh et al. 
 
1995, Colorni et al. 1996, Simsek et al.2004, Sundaresan et al.2007). A growing body of research suggest 

that Biomimetics which is the drawing of inspiration from nature to apply to technology and processes for 

human use is going to be the future source of inspiration for many innovations (Rice et al. 2007, Kronberg et 

al. 2013). 
 
Moving on to the next part of our topic “sustainability” means different things to different people we have 

followed the definition of (Abrams et al. 1998) which is considered mainly with life span of the water supply 

chain (see section on Research Motive). 
 
The problem is more severe in rural areas where although the departmental reports of civic bodies state that 
 
85 percent of all Indian rural households have access to drinking water but research by a Knowledge, 

Attitudes and Practices (KAP, 1989) study stated that women still have to make an average of 9 trips to 

collect water, spending between 1 to 4 hours per day to collect 192 litres of water assuming a six person 

family. Bringing the water closer will have important nutritional and health benefits as it will save the women 

3 hours of physical labor resulting in a gain of 350 kilo calories. This is more important for the poor nutrition 

groups. 
 
It is hence a challenge before our current policy makers on how best to solve the current water crisis for 

keeping a planning horizon of next 30-50 year timeframe. 
 
According to urban water reports over 50 percent of Indian GDP is contributed by the urban population. The 

complex urban system which has vast geographical and socio-cultural variances houses 28 percent of the 

population which translates into 285 million people and 70 million of these are poor (Urban Water and 
 
Sanitation Services, 2004). Problems of infrastructure plague these cities and towns. Out of the many 

problems one of the major challenges receiving increasing focus from local government and international 
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bodies alike is the problem of water demand. UNICEF which has been working in India for sanitation since 
 
1982 reported a high incidence of arsenic and fluorine poisoning in the water supply of our urban and rural 

areas. Much of the water from aquifers which are important water sources for hand pumps in west Bengal 

tested more than the 0.05ml/litre safety mark for arsenic levels. This has led to expenditure on drilling extra 

deep wells to tap arsenic free water. At places where such drilling is not possible horizontal-roughing/slow 

sand filters are provided. The underlying motivation is to strengthen quality using grass root implementation 

of technologies and water safety procedures (Fletcher 2002, Urban Water and Sanitation Services 2004). 
 
The figures also speak for themselves when we look at these services. 
 
Table 1: Quick facts about water supply 
 

Mean urban water use 126 litres per capita per day in 2006 
  

Yearly expense on water supply and sanitation 5 million us dollars 
  

Percentage loss in civic supply unaccounted for 55 
  

Percentage investments earmarked for water supply 3 % of national budget and 60% for rural 

and sanitation  
  

Loss suffered annually due to waterborne diseases in 90 million days and rupees 6 billion 

days and dollars because of production losses and  

treatment  
  

Projected decrease in per capita availability of water in 5000 m
3
/cap/yr in 1947 to 2000 in 2020 m

3
/ 

cubic metres per year cap/yr 
  

Respective wastewater generation and treatment 22900 MLD from urban centres 13500 

capacity from urban and industrial centres MLD from industrial centres. Treatment 

 capacity for domestic waste water from 

 urban centres 5900 MLD and for industrial 

 wastewater it is 13500 MLD. 80 % of 

 water supplied to urban centres becomes 

 wastewater. 
  

 
(World Bank Water and Sanitation 2010, Planning Commission 2010, Water: midsummer Nightmare2002, 
 
DFID India2001,Chaudhuri1998, EBTC2011,Status of water supply2009) 
 

 

RESEARCH SCOPE AND TARGET GROUP 
 
The scope of the current research is the developing and underdeveloped countries of the world. The key 

target areas of storage, distribution and supply are black spots in the water supply network of these 

countries. 
 
Responsible factors for these are: 
 
• Lack of trained decision makers and planners 
 

The key decision makers who pass and decide the actual schemes are mostly leaders of political parties 

who have little or no idea of the latest or even basic techniques of sustainable water supply design. 
 
• Geographical disputes and residential settlements in hard to reach terrain. 
 

The Brahmaputra River between India and Pakistan has been a bone of contention for a long time due to 

geographical disputes. There are disputes over national rivers such as those between Delhi and Haryana. 

There is low distribution of working hand pumps and continuous water supply in Indian hilly states. 
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• Seasonal variations of water cycles/Rains 
 

There is over-dependence of Indian agriculture on monsoon. 
 
• Ad-hoc network problem management techniques 
 

Supply of overpriced contaminated drinking water by illegal private parties in plastic containers over in 

cycle rickshaws to residential areas is a common practice in sub-Saharan and African countries. 
 
• Poor management and overburdening of existing network followed by poor repair work. 
 

Leaking drains and overflowing sewage, polluted rivers and unsafe drinking water supply are common 

reality in developing and underdeveloped regions. 
 
(22 of India's 32 big cities face water crisis 2013, Poor sanitation, water shortage dogKeonjhar 2013, Water 

crisis leaves several areas parched 2013, Social Democratic Party of India to stage protestfor drinking 

water, housing 2013, City suffers water crisis 2003) 

 

 

NATURE BASED WATER MANAGEMENT METHODS 
 
Here we explain the nature based water management methods which are studying to developa sustainable 

water supply. 

 

 

TRANSPIRATION 
 
The loss of water in plants taking place through their outer covering which consists of the leaves, stems and 

underground parts like roots is collectively known as the phenomena of transpiration. It can be simply 

understood as the process of sweating in plants and is very common. Water is taken in through the root 

hairs. Water moves up the stem through the xylem vessels which conduct water and minerals to the 

leaves.Guard cells open up creating a pore through which water vapour can escape. Water vapour escapes 

through the open stoma (singular = stomata) mainly on the undersides of leaves. 
 
The loss of water in every plant is mainly through the stomata which are found on the body of every plant. The 

guard cells around the stomata control the opening and closing of the stomata. The stomata is actually an oval 

shaped opening on the plant surface and the guard cells are two bent bean shaped cells that encircle the stomata 

to form a closed structure because the two guard cells touch each other. To signal for the process of transpiration 

light, heat and the guard cells play an important role. In the morning when light from the sun hits the leaves it 

triggers the stomata to open for transpiration. As the day progresses heat also increases which causes excess 

heat from the plant to be released in the form of water vapour in the atmosphere. The guard cells also regulate 

the rate of transpiration by controlling the narrowing and widening of the stomata. They absorb potassium ions 

from the surrounding part of the leaf and become turgid. This allows the stomata to transpire at a faster rate. 

When the release of water vapour and carbon di oxide which is a by-product of respiration has taken place the 

guard cells release the potassium ions and become flaccid thereby narrowing the entrance of the stomata. This 

process is central to the transpiration cycle of plants. 
 
Water from the roots needs to be taken to every part of the plant. The journey of absorbed water and minerals 

from the roots to the leaves in any plant however big or small is made possible by the transpiration pull. The 

vascular tissues which hold the xylem and phloem cells carry water throughout the plant and are arranged in 

shape of channels along the walls. The water molecules in this channel form a column with one molecule riding 

on top of the other. A concave meniscus is formed as the water vapour droplet evaporates. The high surface 

tension of the evaporating water generates an upward pull which moves the column of water 
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molecule up through the hollow formation. The same principle carries water and minerals from the roots to 

the canopy of leaves in large trees measuring hundreds of feet. 
 
We are also interested in our study to look at the adaptations that plants living in harsh environments such 

as desert and mountains have made to allow for sustainable transpiration which allows them to live and 

thrive in the hard and unforgiving environment for so long. 

 

 

Transpiration adaptations in desert and mountainous plants 
 
Transpiration is a process that helps the plant to adapt its living processes such as photosynthesis 

according to its outside environment. It also helps regulate and monitor the absorption and distribution of 

water and minerals all throughout the plant which play a central role in the biosynthesis in the plant. The 

outside environment has five most important factors which affect the transpiration process. They are light, 

temperature,soil water, wind and humidity. 
 
In the morning light activates the stomata and causes them to open up for evaporation thereby increasing 

transpiration. With sunlight however there also comes a rise in temperature. This rise in temperature causes 

increased transpiration. Large trees are said to transpire several times their own bodyweight in summers. A 

rise in temperature of 10 degrees can cause three times the normal rate of transpiration. 
 
Humidity affects the transpiration in plants by decreasing the rate in presence of more water vapour. This 

means that ifthe concentration of water vapour outside the plant is more than that inside the plant the 

pressure of the water inside the plant is not sufficient enough to force out the water vapour within. In dry 

climates such as deserts and mountains the water vapour concentration around the plants is generally low 

enough to enhance the rate of transpiration because the lower concentration outside forces the water inside 

the plantto try to balance itself by releasing water back intothe atmosphere. 
 
Wind activity around the plant can cause increase in transpiration only when there are strong enough winds 

to decrease the water vapour concentration around the plant or lift away the water on the pores of the plants 

leafs. 
 
We have said before also that a continuous supply of water and minerals throughout the plant body is 

central to the success of its various biosynthesis processes.This is affected by soil moisture content. The 

water and minerals that a plant has is from the soil. A decrease or shortage of water content of the soil will 

decrease the rate of transpiration and the plant will try to conserve water by this decreased activity. 
 
A dry and harsh climate forces the plant to evolve to meet the challenges of the above forces. Over millions 

of years of evolution plants have come up with highly successful strategies which have helped them to push 

through difficult times and have kept the cycle of life turning these millions of years by developing a set of 

special plants that are extremely well suited to match the challenges of desert conditions and thrive in it 

forming completely different biospheres from what we normally see in well watered areas. 
 
Xerophytes are a sturdy and resilient family of plants that have adapted by physically altering their structure. 

The common cactus is a plant of this family which has shifted the photosynthesis process of food generation 

to outer tissue of their skin. Their skin has chlorophyll which helps conduct photosynthesis. We will now look 

at one by one at the adaptations of cacti to help manage its water supply in the hot and arid desert 

environment. 
 
Light and temperature: the area of the plant exposed to sunlight is decreased by an absence of leaves. In 

place of the leaves the plant develops thorns which help reduce the surface area of the plant exposed to 
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sunlight.Cactus also has smaller density of stomata on their surface to reduce the opportunity of water loss. 

The stomata are further special because they remain closed during the day and open in the night to limit the 

carbon dioxide , reduce photosynthesis and plant growth and finally reduce water loss significantly because 

of the lower temperatures in the night and no sunlight.Cacti also have a very spongy inner structure of its 

branches. This sponge acts like the hump of the camel to preserve water for maintenance of biosynthesis 

processes in tough and harsh times which are plenty. Water from this sponge inside the cacti is not easily 

lost because of protection from the thick, waxy outer skin of the cacti composed of tough membrane. 
 
Wind activity and water vapour concentration: Hot and dry winds dominate the desert in the night. As we 

have discussed earlier that more wind activity around the plant will increase the rate of transpiration. The 

plant protects itself against this by changing the surface of their skin. It can be adequately described as a 

waxy surface which helps seal in the moisture 
 
Soil moisture: As we have already discussed that the soil in which the plant grows is the most important source 

of water and essential minerals tothe plant.For this the cacti has unique adaptations to the underground part of its 

structure. That is it has developed specialised root structure to absorb moisture efficiently and quickly. The roots 

of the cactus spread out and don’t go deep. This means after the roots have penetrated the sandy desert soil just 

enough to get a foothold they spread out horizontally trying to cover as much surface area as possible. When the 

roots find a water source they react by increasing the density of roots at that point to absorb water more quickly in 

case of an odd unexpected rainfall or flood in the desert. 
 
The sagebrush has roots that spread out approximately 27 feet horizontally to search and absorb water. 
 
Another family of plants the Phreatophytes have overcome this problem by adapting a different strategy. 

The roots of this family do not spread but instead goes below the ground in search of precious water. Some 

roots have been found to be 90 feet deep. 
 
We have captured important environmental influences and their corresponding adaptations. However there 

are two important adaptations of the cacti and other families that can provide inspiration for improvements in 

water supply chain management. 
 
Dormancy periods: The desert environment is hot and arid but even in that there are periods of extreme. 
 
Such periods threaten the life of the cacti suchas winter months or prolonged periods of drought.It is in 

these periods that the plant reduces its biosynthesis processes to a fraction of normal levels and goes into a 

state of sleep. Other plants are there like the Lomatium families, Lilicate families, annuals and ephemerals. 

In these the former two store nutrients in their roots to protect them from the sun and the latter germinate, 

reproduce and perform other life functions at specific times in the annual seasons taking advantage by 

being more active in the seasons of plenty and less active in the seasons of scarcity. 
 
Absorption of carbon dioxide: the stomata are the chief structure in plants responsible for water loss. It 

however also has another role which is to absorb carbon dioxide for photosynthesis. The amount of time the 

stomata is open is hence affected by the rate at which they absorb carbon dioxide. Desert plants adapt to 

this by storing carbon in form of four carbon compounds such as Malate or Aspartate acid. Carbon fixing by 

this method is more efficient and reduces significantly the amount of time the stomata needs to be open. 

 

 

TRANS-EPIDERMAL WATER LOSS 
 
This is the process of involuntary water release from microscopic skin pores. The main function of this 

process is to keep the skin hydrated, flexible, protect against damage from repeated stretching and 

contraction. The working of the trans-epidermal water loss is as follows: 
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1. The skin has two basic layers the epidermis the outer layer and the dermis the deeper inner layer. 
 
2. The top layer of the skin the stratum corneum is composed of flat hexagonal shaped cells called 

corneocytes which is composed of water retaining protein. The layers of stacked corneocytes provide 

strength to the skin which is why at palms and soles of the feet the stacked layers are very thick. 
 
3. The stratum corneum has a variety of organic chemicals. These are lactic acids, amino acids, urea, salt 

and water. When these moisturisers are lost the organic matter in the corneocytes breaks down into 

simpler substances to replace them.These chemicals act as natural moisturisers and help store water in 

the skin. 
 
4. The decrease of moisture automatically increases the rate at which these compounds are formed. 
 
5. The moisturisers come together to make the skin hygroscopic. Which means that it turn into a water 

attracting and retaining surface 

 

 

KIDNEY FUNCTIONS 
 
Kidneys are considered the gold standard in biological filters by biomimicry practitioners and professionals 
 
(Girrbach,2011). They have enormous capacity with respect to their small size (we have two kidneys and each is 

approximately 150 grams and is the size of a closed fist). Every hour in human’s blood circulates 12 times in the 

kidneys. So every day they treat 200 litres of blood and 1 to 2 litres of it leaves the body as urine. 
 
The kidney systems work 24 hours a day and 7 days a week. It is further proof of their remarkable resilience 

and design that humans can survive with only one and enjoy a long life in case one gets damaged or 

diseased (National Kidney foundation 2013, Kidney Health 2013, NIH 2013). 
 
In the body kidneys serve many functions such as monitoring of ions, regulation of acidity, salt to water 

balance, excretion of urea and ammonia, reuptake of essential amino acids among others. They face a wide 

variety of challenges and handle them without ever shutting down. It is important that at a time both of the 

kidneys fail because they are absolutely essential for the proper functioning of the brain and heart. That is to 

say that as a pair they are more important than them because the person would be dead if both failed at 

once. However in case of heart attack and stroke it is still medically possible to save a person. 
 
The kidneys consist of an extremely fine structure called the Nephrons. These are actually composed of two 

smaller structures the glomeruli and tubules, tiny structures which purify millions of droplets of blood which 

collects in the medulla a central connecting region. The Nephrons are so fine and so long that they would be 90 

kilometre in length if individually connected end to end. Blood enters into the kidney through the renal vein and 

filtered blood leaves the kidney through the renal artery. The waste and even excess nutrients which the body 

does not need right now are passed long as waste through the Ureter into the bladder for excretion. 
 
The current water filtration techniques are supply chains today focus on the removal of contaminants. 

However kidneys get high efficiency by not trying to remove contaminants but by trying to reclaim clean 

water. This is very important because this approach greatly reduces effort and increases efficiency as close 

to 99 percent of the input is not lost. This is in contrast to present cleaning mechanisms where the problem’s 

of waste disposal, sludge and backwashing to remove the leftover waste slow the system down and in terms 

of operations management create multiplicity of effort. By adopting the kidneys approach of focussing on 

what we want to keep rather than on what we want to remove the efficiency of the overall system can be 

improved which means that the waste will be so concentrated that there would be no need to remove water 

from that and it can be safely disposed off. 
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Microscopic filters developed on this technology which in turn was developed on the Aquaporin a very 

simple water filter in both plants and animal’s which not only acts as a valve for water but also selects the 

quality of water have been found to use less energy to filter water leading in huge savings (Girrbach, 2011). 

The capacity to select and maintain quality of water means it can apply to water supply chain to maintain 

preset standards of water quality at low cost. 

 

 

RESULTS FOR MANAGERS AND CONCLUSION 
 
LESSONS FROM TRANSPIRATION FOR WATER SUPPLY 
 
An Impartial And Inclusive Distribution Network 
 
The water supply chains in practice today have some basic assumptions about the end customer. Their 

assumptions however leave out the economically backward areas and the areas which are hard to reach and 

have small populations. These regions have to rely on tankers and other private means to fulfil their needs. 
 
The villages in the hilly state of Himachal Pradesh are good example of this because in these regions 

availability of water is a big issue due to the difficult geography of the region and inadequate number of 

installed and working hand pumps and wells. Transpiration process in plants teaches us that supply of water 

and minerals is important to every part of the plant for biosynthesis and to maintain structure of plant. 

Similarly new water supply chains must make changes to their design principles by including every 

customer segment of the supply chain as water is a necessity and basic sanitation requirement. 
 
Total Quality Management 
 
The quality of water being supplied is an important factor in the transpiration process. Plants follow quality at 

the source by increasing the concentration of roots in the direction of good water source. Reliability of the 

water source as well as quality of water available from the source is appreciated. The plants have also 

developed means to use hard water and water with other types of unwanted chemicals. For saline water 

they either release the salt on the leaves of the plant or hold absorbed unwanted chemicals in parts of the 

plant which later wither and die but the rest of the plant survives to go on and the cycle can keep repeating 

as long as the plant does not get suitable water this however helps sustain the life of the plant in hard times. 
 
Life Cycle Assessment 
 
Plants have learned tosprout; bloom and fruit at specific times of the year and under specific conditions 

illustrate how the transpiration process affects the life cycle of the plants and is in turn affected by it. Over 

the course of the plants life it undergoes various changes and all these affect the rate of transpiration in a 

different way. However this resilient process responds to the demand effectively and in separate parts of the 

plant transpiration takes place at different rates. This can be followed up in modern water supply also for 

example water supply to areas where heavy construction is going on can be increased to accommodate the 

large water requirement for construction projects so that they do not have to rely on tankers or digging 

borewells for their needs.Borewells will deplete the water table and indiscriminate use which is hard to pin 

point in a construction project will give freedom to builders which they will exploit. However a regular fixed 

supply from the existing network will ensure monitored and wise usage of water. 
 
The base network of tissues in plants is thicker and has hence more density of xylem and phloem tissues 

than the rest of theplant. This it has the responsibility to supply water to the whole of the plant hence has to 

work more and be able to live for a longer time. However in other parts of the plant such as tips of twigs and 

branches the tissue is less and is absent in the parts of plant which are dead and have no need for water 

now such as the bark and dry leaves. Supply of water to these regions stops and water is conserved to be 

supplied to the more Knowledge management 
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This is illustrated by xerophytes being able to process information from outside and use it to its own use like 

growing more roots in a direction to search for water or by transpiring at night. Information sharing as we 

know is a key supply chain performance factor and possiblythe most important. Information co-ordination 

capability of the transpiration process are very good considering that the whole network is actually one long 

chain of water molecules and driven by external forces. The guard cells which we earlier discussed also 

help to regulate the rate of transpiration based on the information sent to it by the rest of the plant and the 

network carrying information and water is the same which is unique. Transpiration in plants is also affected 

by the past experiences and environmental cycles. This means that transpiration can respond and react to 

the operating environment. This is illustrated by plants blooming and fruiting at particular times of the year 

as these processes put a strain on the transpiration network. 
 
Quick Response Time 
 
The trade-off between transportation cost and responsiveness is cleverly handled by the transpiration 

process. Water reaches the upper canopy of trees in the same way as it reaches any other part irrespective 

of the tree being hundreds of feet tall. The variation of product is taken care of here as the aim is to provide 

clean water and the reduction of variation can be done by aggregating the demand of water for supply to a 

region. The transpiration process illustrates this by having root to tip structure for different parts of the plant. 
 
Which means absorbed water is channelled through different xylem and phloem tissues for different parts 

after being absorbed from the ground by a common feed. 

 

 

LESSONS FROMTRANS-EPIDERMAL WATER LOSSWATER STORAGE 
 
Decentralised Storage 
 
Water for the cellular structure is not rooted to a central structure. In the same way the supply for the cellular 

structure is not linked to a central water source. If we are to draw a lateral connection between the cellular 

structure of human and animal skin to the residential and industrial layout then the houses and industries 

can be seen as cells and the water supply connected to them can be seen as the decentralised water 

source. The storage and supply of water to these cells all over the body of human and animals is not 

dependent on a single water channel which in this case is the nervous system. The complex nervous 

system consisting of a mix of large small long and short nerves of various lengths help ensure continuous 

uninterrupted water supply. The storage of water is not at one point but at multiple locations fed from single 

ends of the network but its multiple feeds. This gives an overall good coverage of moisture to the outer body 

of humans which in the case of sustainable supply chain will transform into the residential or industrial 

demand of water to be fed from small multiple capacities without the principle binding of one storage facility 

to one geographical area. The shared responsibility of multiple but small storage points underground or 

overhead shall be easier to construct regarding space and budget constraints. 
 
Recycle Management 
 
Efficient recycle management goes on in the cellular structure of trans-epidermal layer. This means that the 

wastes of one layer are the binding and construction material for the next. In the context of sustainable 

water supply this can be translated into the small multiple storage points being made of modern 

environmentally friendly materials and recyclable materials. This means that apart from being recyclable by 

nature they should also be easy to process and use for the construction of new small storage facility. There 

is a whole gamut of materials that have been developed for multiple uses. 
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LESSONS FROM KIDNEY WATER FILTRATION 
 
The human kidney water filtration method is a flexible filtration technique that has been successfully used to 

explore new concepts within and outside of the systems of supply chain. It is a robust process to collect and 

remove waste and by-products and even excess nutrients of blood using a series of waste collection, 

filtration techniques and recycling mechanisms for contaminants.We have used the human kidney 

mechanism and related literature review to select and frame the following lessons for sustainable water 

filtration system. 
 
Table 2: Water filtration management framework 
 

Central water supply in practice today Sustainable and improved supply for future 
  

Involve high expenditure and complexity Easy to replicate and fix with low maintenance 
  

Does not remove all contaminants Should remove all threats new and seasonal 
  

A large centrally focussed construction with Sustainable supply at a scale 

processed water being transported to edges of a  

supply network  
  

The availability of supply to economically Social responsibility towards weak members of 

weak and socially backward is not addressed society. They need to be considered as edges of 

sufficiently the supply chain. 
  

End to end approach in addressing daily issues of Decentralized power of authority with more public- 

maintenance, development and deployment private partnership 
  

 
(Asian Development Bank2009,Choi et al. 2010,MohdNishat2010,MohdNishat2006, Markley et 

al.2007,Louise Manning2008,Allan, J.A.1998,Grey et al.2005,Ameyawet al.2013). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
74  



 
 
 

 

REFERENCES 

 

• Abrams, L., Palmer, I., and Hart, T., 1998. Sustainability Management Guidelines. Pretoria: Department 

of Water Affairs and Forestry. 

 

• ADB (2009), Urban Water Supply Sector Risk Assessment: Guidance Note, Asian DevelopmentBank,  
Manila. 

 

• Allan, J.A. .,1998., “Virtual water: a strategic resource. Global solutions to regional deficits”, 
 

Groundwater, Vol. 36 No. 4, pp. 545-6. 

 

• Colorni A, Dorigo M, Ma oli F, Maniezzo V, Righini G and Trubian Heuristics M(1996), “From Nature for 
 

Hard Combinatorial Optimization Problems”, InternationalTransactions in Operational Research, Vol. 3, 

No. 1, pp. 1-21. 

 

• Chaudhuri, Rajat (1998). ‘Water: What are our rights to it?’ Safety Watch, Calcutta, India.[cited in World 
 

Bank – UNPD WSP October 1999] 

 

• Claudia Girrbach, 2011, The Human Kidney: Inspiration of and Solution to the Water Crisis, 

www.GreenBiz.com retrieved on 23 July 2013. 

 

• Choi, J., Chung, J. and Lee, D.-J. (2010), “Risk perception analysis: participation in China’s waterPPP 

market”, International Journal of Project Management, Vol. 28, pp. 580-592. 

 

• Dash D.K (2013).22 of India's 32 big cities face water crisis, The Times of India, Sep 9 2013 

 

• Ernest EffahAmeyaw and Albert P.C. Chan.,2013.,Identifying public-private partnership (PPP) risks in 

managing water supply projects in Ghana.,Journal of Facilities Management s Vol. 11 No. 2, 2013 pp. 
 

152-182 

 

• Faisal, M.N., Banwet, D.K. and Shankar, R. (2006), “Supply chain risk mitigation: modeling theenablers”, 
 

Business Process Management Journal, Vol. 12 No. 4, pp. 535-52. 

 

• Grey, D. and Sadoff, C. .,2005., “Water resources growth and development”, a working paper for 

discussion prepared by The World Bank for the Panel of Finance Ministers. The UN Commission on 
 

Sustainable Development 18 April 2005. 

 

• India: Urban Water and Sanitation Services Guidelines for Sector Reform and Successful Public-Private 

Partnerships Foreword and Executive Summary January 2004 retrieved on 2013-07-30 

www.cmao.nic.in 

 

• John rice, nigel martin, 2007, Using biological models to improve innovation systems The case of 

computer anti-viral software, European Journal of Innovation ManagementVol. 10 No. 2, 2007 pp. 
 

201-21. 
 

 

75  



 
 
 

 

• JesperKronborg Jensen, Kristin BalslevMunksgaard, Jan StentoftArlbjørn, 2013, Chasing value offerings 

through green supply chain innovation, European Business Review Vol. 25 No. 2, 2013 pp. 124-146. 

 

• Knowledge, Attitudes and Practices, 1989, India 

 

• Kidney Health Australia, 2013, retrieved on 23 July 2013. 

 

• Louise Manning.,2008.,The impact of water quality andavailability on food production.,British Food 

JournalVol. 110 No. 8, 2008pp. 762-780. 

 

• Mchugh Patrick, Giorgio Merli and William Wheeler (1995), Beyond Business ProcessReengineering: 
 

Towards the Holonic Enterprise, John Wiley and Sons. 

 

• Mohdnishat faisal.,2010.,Sustainable supply chains:a study of interaction amongthe enablers.,Business 

Process ManagementJournalVol. 16 No. 3, 2010pp. 508-529 

 

• Markley, M.J. and Davis, L. (2007), “Exploring future competitive advantage through sustainablesupply 

chains”, International Journal of Physical Distribution & Logistics Management,Vol. 37 No. 9, pp. 763-

74. 

 

• Naresh CP (2013). Poor sanitation, water shortage dog Keonjhar, The Times of India, Sep 9 2013 

 

• National Kidney foundation America, 2013, retrieved on 23 July 2013. 

 

• National Institutes of Health, part of the U.S. Department of Health and Human Services, 2013, retrieved 

on 23 July 2013. 

 

• Planning Commission (India):Draft Report of the Steering Committee on UrbanDevelopment For 

Eleventh Five Year Plan (2007–2012) 2007. 

 

• SimsekBurak and AlbayrakSahin (2004), “Living Factory: Back to Koestler in Holonic Manufacturing”, 

Working Paper of DAI-Labor, GOR1-1 Franklinstrasse Berlin-Germany, www.ieeexplore.ieee.org. 

 

• Sundaresan C N and Sivakumar N (2007), “Protein Biosynthesis Based Bio-Mimetic Framework of 

Supply Chain Management: Lessons for Excellence”, in DubeyJayashree and Sai Kumar M L 

(Eds.), Supply Chain Management, pp. 120-138, New Century Publications, New Delhi. 

 

• Status of Water Supply, Waste Water Generation and Treatment in Class I Cities and Class II Towns in 
 

India, 2009, Central Pollution Control Board, Ministry of Environment and Forests, Government of India. 

 

• Tristan Fletcher, 2002, water supply and sanitation India, 2002 MET 2 Long Project, institute for 

manufacturing, university of Cambridge. 

 
 
 
 

 
76  



 
 
 

 

• The Water and Environmental Sanitation Sector in India, DFID India (2001). 

 

• Times news network (2013). Water crisis leaves several areas parched, The Times of India, May 25 2013 

 

• Times news network (2013). Social Democratic Party of India to stage protest for drinking water, 

housing, The Times of India, Nov 20 2013 

 

• Times news network (2003). City suffers water crisis, The Times of India, Aug 17 2003 

 

• World Bank Water and Sanitation Program (WSP): (September 2010). "The Karnataka Urban 

Water Sector Improvement Project: 24x7 Water Supply is Achievable 2010 

 

• Water: Midsummer Nightmare, Article in Outlook Magazine, India (3/6/2002). 

 

• Water and waste water in India, European business and technology centre 2011. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

77  



 
 
 

QUINTESSENCE OF 
HEALTHCARE OPERATIONS 
 

SUDIPENDRA NATH ROY 
Fellow Programme in Management, Indian Institute of Management, Indore 

&  
TUHIN SENGUPTA 

Fellow Programme in Management, Indian Institute of Management, Indore 
 
 

 

ABSTRACT 
 
In this paper, healthcare operations scope and utility has been expressed in terms of a framework 

representation through systematic review of the current literature of peer reviewed academic journals. 
 
Research focus was to collate all the existing literature in a picture for a researcher to understand sub 

themes, scope and future research avenues for the stream. Also, a clear but crisp idea about each sub 

themes was being given to make the article academically complete. As per the work major areas of 

healthcare operations varies from application of queuing, scheduling,capacity planning to public health 

decisions like healthcare service delivery and health service management. Pharmaceutical supply chain, 

being an integral part of healthcare, has been discussed in the article as well. Finally, promising arena of 

future healthcare operations research has been identified. 

 

 

INTRODUCTION 
 
Prime factor of human development across the nations are education, health and human rights, ignoring 

which a country can hardly rise even to a stage where we can confirm its status as “Developed nation”. 

However, over the period, these are often the neglected aspects of a nation due to economic disparity or 

different preference instead of bolstering human capital. Although all the three factor are equally important, 

but standing on a era when outbreak of ailments like swine flu or SARS are common phenomena within a 

span of half a decade; and majority of the global population is suffering from lifestyle diseases, health 

indeed, has been emerged as a serious concern not only for international agencies like United Nations (UN) 

or World Health Organization (WHO) but also for governments of both developing and developed countries. 

Due to regular up gradation of medical research and introduction of new technologies, new regulation and 

policies has also been deployed side by side across the world, which in turn, made the scenario pretty 

complex and to operationalize such policies and converting it to a successful service delivery system has 

become the key for the healthier world we all dream about. Role of operations management to make such 

policy and regulation can be seen from far apart. From primary level care center to public health service 

management, everywhere operations management played a significant contribution towards both healthy 

and ill patients. Best employable and realistic plan to make things happen has been designed by it. 

Academic contribution of such methods had achieved a quantum leap in the last decade. 
 
Although plethora of good quality research in above context with significant managerial and academic 

contribution can be seen from any research database like Google Scholar, EBSCO or Pubmed, but collating 

the entire genre in a single picture is noticing ly missing. Few of the researchers tried to put the works for a 

single operations theory perspective but, the entire health-care operations is missing in the current literature 

in the current literature which make understanding the scope of the aforementioned discipline little difficult in 

a glimpse; which is the motivation of this article for the writers. To document the entire health-care 
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operations genre under single roof for an entry level researcher and other erudite who want to dive deeper 

in the field for the benevolence of the mankind. 
 
Aim of the research article is to: 
 
1. Study and analyse the current literature across application and newer developed tools for understanding 

phenomena in the healthcare industry. 
 
2. Elucidate different functional area and opted methodology by the different researchers across timeline 

around the globe. 
 
3. Explore and document important concepts at a glance which can be utilised by managers who are facing 

difficulty in the practical scenario. 
 
4. Provide a roadmap for a novice researcher in the field and to keep him/her better informed about the 

current literature in a crispy manner. 
 
The article can be divided into three parts: a brief introduction, method of selecting articles for the reviewing 

and inclusion of the study and finally a detailed discussion with the proposed framework which covers the 

entire functional genres of operations management in the context of healthcare industry. We also intend to 

include pharmaceutical industry as it is an integral part of healthcare industry. Major finding like opted 

methodology or diversified work inside each sub topic has also been depicted as figures for easier 

understanding at a glance. At the end we propose our final framework which covers scope of the healthcare 

operations till date. 

 

 

REVIEW METHODOLOGY 
 
Review has been done by keeping few points in mind, which were listed below: 
 
1. Researchers across the world opted for different themes for undergoing exhaustive studies which are, 

indeed milestone of each sub discipline’s progress till date. 
 
2. Apposite methodologies taken by the authors across the globe to address different research questions 

and its relative distribution across the context. 
 
3. Progress of the research in the recent scenario from the genesis of the topic, if possible evolution of the 

sub-discipline across timeline. 
 
4. Scope of healthcare operation as of today; identifying the arena need further attention from the 

researcher’s viewpoint. 
 
5. Proposition of the end value or the final outcome of the research article, practical contribution towards 

health care industry. 
 
6. Digging few inches for each sub themes if literature is available and mining necessary information for the 

literature maintain brevity of the current article. 
 
Systematic review procedure has been opted for all databases viz. Google Scholar, EBSCO and Pubmed 

with a key word based search strategy. Key words were “Health-care”, “Operations Management”, 
 
“Hospital”, “Operations” and “Pharmaceutical” in single and combination as required to fetch out articles 

exclusively on health-care operations. Listed articles however were just qualified for first selection criteria 

and final selection procedure involves multiple stage review by the authors. 
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Initial difficulty was to exclude medical “operation” or human body dissection procedure literature as focus of this 

study is from the management study not from the medical research side. Multi-stage criteria analysis was also 

done on the basis of diversification of sub themes. Exhaustiveness of the opted methodology and relevance of the 

work in health-care industry was first stage criteria for inclusion or exclusion of a research article. Final stage 

review process has been done as per suggestion of eminent authors in the similar context 
 
(Narayana et al. 2014); which are mainly based on parameters like research contribution and practical 

implications. Since the objective of this article is lucid representation, we either convert the verbose 

paragraphs in the figure for readability or selects papers with unique representation so that 

comprehensiveness of our article remains intact. 

 

 

PROPOSED FRAMEWORK 
 
Depending on the detailed study of the literature, we have developed a framework that has coverage over 

healthcare operations sub themes (Figure 1). Topics were varied from application of queuing models for 

healthcare service, scheduling of patients especially related outpatient department (OPD) and operation 

theatre. Also, works related to capacity planning for the hospital capacity and determinations of service 

quality are also mostly researched topics, hence we place it nearer to the centre. 
 
Healthcare supply chain management which also encompass both pharmaceutical supply chain interface 
 
(Kelle et al. 2012) and pure hospital supply chain (Chen et al. 2013) are also a important arena in healthcare 

operations. Performance management and health service modelling is another sub topic of the genre that 

includes a lot of articles including organization simulation for delivering service (Basole et al. 2012). Apart 

from all these topics, public health perspective which is most essential from the impact making cases; has 

been extensively done for both national (Popescu et al. 2014) and continental scenario (Asandului et al. 

2014) has been performed successfully in recent days and kept as a second layer of the framework. Being a 

second layer of the framework also satisfies wider and recent ongoing research in these topics. 
 
Lastly, demand forecasting of healthcare services (Jones et al. 2009) and pharmaceutical products as the outer 

most layer since very few or almost no work has been done here. Pharmaceutical business model is unique 

business model where advertisements are prohibited (except over the counter or OTC drugs) and customers 

(patients) buy the product (medical formulation) as stated by the physician and provided by the pharmacist; which 

makes demand forecasting little tougher in this case. Also, pharmaceutical pricing constitute another layer of the 

outer most and critical due to various regulations imposed by the respective drug control agencies like Food and 

Drug Administration (FDA) in USA and Central Drugs Standard Control Organization in India. As life is directly 

related with the healthcare business, penalty of not adhering to the governmental rules are very high. But at the 

same time, it is a important area to delve deeper. Few papers on competitive drug pricing policy (Wu et al. 2014) 

and value based pharmaceutical pricing policy (Berndt et al. 
 
2003) can be seen but still a very large scope of recent research exists in the aforementioned topic; hence 

they are in the outer layer of the figure 1. 

 

 

DISCUSSION 
 
As a framework, it encompasses most facets of the healthcare operations in terms of coverage, emulating as an 

instrument to state recent research avenues at a glance with the understanding of healthcare operations. In the 

sub themes, performance measures for healthcare service organization are quadrupled, viz. internal measure and 

external measures with respect to quality and financial performance. A simple matrix by Li et 
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al. can represent it in a lucid fashion. In Figure 2 (Li & Benton 1996), it has been depicted how a wide range 

of parameters from market share to process and service quality (Lee & Kim 2014) positioned as a 

performance measurement criteria and must be remembered by the business managers. 
 
Application of queuing models for health care service time optimization has been a well researched area 

and a detail of the same has been provided by the Figure 3 (Lakshmi & Iyer 2013). It essentially states how 

divergently one operation management concept can improve healthcare service from departments like 

surgical units to diagnostic facilities (Davies & Davies 1994). Other non-medical essential service like bed 

and staff management and ambulance waiting time reduction also area where we can see queuing theory’s 

application in healthcare. 
 
Capacity allocation and scheduling are another arena where operations management contributed most to the 

academic literature. Demand and capacity management strategies can be seen as necessary parameters for 

service in a critical field like medical service. Elective patient operations has been done by researchers (Cardoen 

et al. 2010); also a wide established research can be found for OPD patient scheduling scenarios 
 
(Cayirli & Veral 2003). Demand and capacity management parameters can be found by a simple picture 

(Figure 4) given by authors working on health service parameters (Jack & Powers 2009). 
 
In the context of the Pharmaceutical supply chain (PCM) (Shah 2004), we see a trend of the evolution of the 
 
PCM literature, initially researchers treat it as a product supply chain in generic terms, however on the later 

years specificity towards only pharmaceuticals has been increased manifold (Figure 5); however in the 

recent years, association of pharmaceutical supply chains with hospitals (Kelle et al. 2012) can be seen as 

the most advanced stage of the literature, hence PCM literature slowly merge to healthcare supply chain as 

a whole over the period (Narayana et al. 2014) 
 
Few other specialised research sub topic under PCM literature also depicts promise when considered realistic 

regulated market. Storage of vaccine and other biodegradable pharmaceuticals has always been a problem and 

to maintain the same works on cold supply chain for pharmaceuticals has already been into pace (Bishara 2006). 

Also, drug counter freighting is a essential point to consider for the medical business which has been kept into 

consideration by the current literature (Wyld 2008) dealing with PCM. Pricing policy in the supply chain scenario in 

cross border cases has been done using mathematical model and depicts reality as well as robustness since 

European Union (EU) obeys drug policies governed by a common EU body 
 
(Ganslandt & Maskus 2004) which is also not possible in Indian context due to legal issues. 
 
Finally, scalability of the healthcare operations can be seen across Patient and provider level, healthcare 

unit and regional or national level in the Figure 6 (Brailsford & Vissers 2011). Also, entire opted methodology 

framework has been depicted in the Figure 7 for only outpatient scheduling (Cayirli & Veral 2003) which can 

also taken mostly as major coverage of the methodologies in the context. Figure 8 (Dobrzykowski & 

Tarafdar 2015)and 9 (Brailsford & Vissers 2011) are the depictions of methodology coverage of the 

healthcare operations literature which includes Empirical, Mathematical modelling, simulation, conceptual 

and case study based papers with a quantitative weightage for each genre which suggest mostly works are 

either statistical or mathematical in nature. 

 

 

CONCLUSION 
 
In a nutshell, healthcare operations works are not only required but also needed to address well. Although 

works are ongoing in the research community, there is a still scope for doing substantial work in the future. 

Figure 10 suggests a guideline for future research opportunity in the same domain (Dobrzykowski et al. 
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2015). In this domain, operations principles are needed to be used tactfully due to the uniqueness of the 

business model and high stakes for the business owner as human life is directly related to it. 
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Figure 1: Health-Care Operations: Scenario at a glance 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 2: Different Performance measures for health care service organizations (Li & Benton, 1996) 
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Figure 3: Application of queuing theory in healthcare (Lakshmi & Iyer, 2013) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 4: Health-care Service Parameters (Jack & Powers, 2009) 
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Figure 5: Pharmaceutical Supply Chain Literature: how it evolved (Narayana, Kumar Pati, & Vrat, 2014) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 6: Application of operations in healthcare from scalability perspectives (Brailsford & Vissers, 2011) 
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Figure 7: Analysis methodologies opted by researchers for outpatient scheduling (Cayirli & Veral, 2003) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 8: Frequency distribution of methodology opted in different  
research articles in health care operations (Dobrzykowski, Saboori, Hong, & Kim, 2015) 
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Figure 9: Categorisation of published articles in health-care operations according 

to methodology (Brailsford & Vissers, 2011) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 10: Scope of Health-care Operations Management research topics till date. 

(Dobrzykowski et al., 2015) 
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ABSTRACT 
 
With the advent of dynamic organizations, work and workplaces have changed drastically. It has led to 

changes in structure, technology as well as in people. In the present scenario employees want to be in the 

pre-eminent work organizations, handling the best suited responsibilities and enjoy greater autonomy. 

Organizations are making positive approaches to have more engaged employee. Organizations are now 

realizing that engaged employees deliver higher productivity, lower absenteeism, less turnover intention, 

more satisfied and loyal customers. Within this framework, a cross sectional survey study was conducted to 

examine the level of engagement among different supervisory roles and gender. 100 employees working in 

various private organizations were assessed on engagement levels. Collected data was analysed by using 

independent’ t’ test. In the results, significant statistical difference was found between supervisory and non 

supervisory levels of employees in terms of engagement levels. Results also indicated no difference in 

engagement scores for males and females. 
 
Keywords: Employee engagement, supervisory roles, autonomy, empowerment 

 

 

INTRODUCTION 
 
When we look at the changing managing scenario, we see different terminologies that have emerged in 

keeping with the dynamic times we live in. From Personnel Management to People Strategist, Human 

Resources and Organizational Behavior, studies have come a long way from their inception. Similarly, work 

has changed - command and control are archaic and motivation is too anemic. 
 
Recently, I browsed through the first page of volume one in Martha Finney’s (2008) book “Building High 

 
Performance People and Organizations”, here, Jolton and Saltzmann quip that engagement has become a silver 

bullet for organizations, promising to “make everything ‘all better’ by creating happy, happy workplaces” (p.1). 

With executives increasingly using the term “engagement” in their discussion of business strategy (e.g., American 

Express CEO Ken Chenault’s 2007 interview with Fortune Magazine), we, in the OD and Strategic HRM have 

clearly found a seat at the big table. The concept of engagement is successfully serving as a reminder that people 

ultimately drive an organization’s success. Further, as I delved more into the concept, I realized that basically 

Employee Engagement places Individual as its precedence for managing and fostering productivity in an 

organization over some IT solution as offered by SAP, ORACLE or Enterprise Resource Planning for the same. 

We can go ahead with the whole idea and club any intervention to enhance the human capital in an organization 

under Employee Engagement Exercise and do away with humdrum existence of various interventions under one 

eclectic approach – that of Employee Engagement.The tight economy, environmental constraints, has re-focused 

attention on maximizing employee output and making most of the organizational resources. Further, moving in 

this direction makes sense because when an organization focuses attention on its people, it’s making an 

investment in its most 
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important resource. A company can cut all costs it wants, but if it neglects its people, the reduced expenses 

won’t make much of a difference. Some of the most successful organizations are actually known for their 

unique work environments in which employees are motivated to do their best. These great workplaces have 

been recognized in lists such as Fortune’s “100 Best Companies to Work For”. For the purpose of this study, 

the following words or phrases are defined as follows: 
 
Engagement. Engagement is more than simple job satisfaction. It can best be described as a harnessing of 

one’s self to his or her roles at work. In engagement, people express themselves cognitively, physically, and 

emotionally while performing their work roles (Khan, 1990). The best definition that I can think of on 

engagement can be described as employees “When they are there, they are there.” 
 
Disengagement. In disengagement, people withdraw and defend themselves physically, cognitively and 

emotionally while performing their work roles (Kahn, 1990). This does not mean that these disengaged 

employees are necessarily bad employees or that they don’t make a contribution. It means they come to 

work, they do what they are asked to do and they will not do more than required. They will not make 

suggestions for improving processes or work methods in their departments. They will not offer up any new 

ideas. They are not emotionally involved. They do their work and when the day ends they leave punctually. 

They don’t think about their work or their organizations after they leave. Their work is a means to an end. 
 
Actively Disengaged Employees. These employees are emotionally committed to undermining their 

organization. In other words, they are emotionally committed but in a negative and destructive way. 
 
Previous research suggests that workers in general are not engaged with their jobs. Frauenhiem’s (2006) 

review of a recent Sibson Consulting Firm survey found that satisfaction scores with all major categories of 

work in the U.S. have dropped, and just over half of the respondents in the study rated themselves as 

engaged, or highly engaged. This lack of engagement affects large and small organizations all over the 

world, causing them to incur excess costs, to underperform on crucial tasks, and to create widespread 

customer dissatisfaction (Rampersad, 2006). Ayers (2006) has also explained the potential monetary impact 

of disengagement and goes further in stating that not only are these disengaged staff members take up 

resources in pay and benefits, they also work against the best interests of the organization and can actually 

turn committed employees against the organization. Conversely, research studies on engagement also tend 

to agree that consequences of employee engagement are positive. A meta-analysis conducted by Harper et 

al (2002) confirms that there is a connection between employee engagement and business results. Through 

their research they concluded that employee engagement is an individual level construct and if it leads to 

business results, it must first impact individual-level outcomes. Therefore, there is reason to expect that 

employee engagement is related to individuals’ attitudes, intentions and behaviors. 
 
Published studies then provides clear indications that disengagement and engagement is a major variable 

for many types of organizations. This paper is an attempt to help Human Resource administrators to 

understand the variables in engagement and disengagement and to foster the positive state of engagement 

in their organizations. An engaged workforce may provide a buffer against the costly effects of 

disengagement and burnout, and may prove to be a critical element in achieving successful outcomes for 

organizations as well as for their individual clients. 

 

 

REVIEW OF LITERATURE 
 
It has not always been popular to study what might be considered “positive” states of human functioning 
 
(Schaufeli & Bakker, 2004). In fact, traditional research has focused on weakness, malfunctioning, and the 

study of negative states such as burnout. Recently, however, there has been a shift in the focus of studies 

 

91  



 
 
 

 

away from negative conditions, towards research on human strengths and optimal functioning (Seligmann & 
 
Csikszentmihalyi, 2000). 
 
W.D. Kahn (1990) is credited with conceptualizing the major components of the term Employee Engagement. 

Kahn (1990) defines employee engagement as the “harnessing of organization member’s selves to their work 

roles; in engagement people employ and express themselves physically, cognitively and emotionally during role 

performances”. The definition acknowledges that employee engagement is a multi-faceted construct, with 

cognitive, emotional and physical aspects that concerns employee’s beliefs about the organization, its leaders and 

its working conditions, how employees feel about these cognitive factors and whether they have positive or 

negative attitudes towards the organizations and its leaders, and the physical aspect of engagement concerns the 

physical energies exerted by individuals to accomplish their roles. It is against the backdrop of this 

acknowledgement that some (Truss et al, 2006) define employee engagement simply as ‘passion for work’, a 

psychological state which is seen to encompass the three dimensions of engagement 
 
(meaningfulness, safety and availability) discussed by Kahn (1990), and captures the common theme 

running through all these definitions. Furthermore, whilst it is acknowledged that employee engagement has 

been defined in many different ways, it is also argued the definitions often sound similar to other better 

known and established constructs such as ‘organizational commitment’ and ‘organizational citizenship 

behavior’ (Robinson et al 2004). As a result, employee engagement has the appearance of being yet 

another trend, or what some might call “old wine, in a new bottle”. Engagement is more than simple job 

satisfaction and high retention rates. Fully engaged workers are those who are physically energized, 

emotionally connected, mentally focused, and feel aligned with the purpose of the organization (Loehr & 

Schwartz, 2003). Previous researches have also described the experience of engagement as fulfilling, 

positive work-related experience and state of mind (Schaufeli and Bakker 2004), and has been found to be 

related to good health and positive work effect (Sonnentang 2003). Some researchers have also focused on 

the connection between engagement with one’s job and one’s health for e.g. Crabtree (2005) suggests that 

those who feel that their jobs positively affect their health positively, are simply more optimistic overall and 

are therefore more likely to be engaged in their work. Nevertheless, this does not change the implication 

that engaged employees are more likely than others to view their jobs as healthy. Research conducted by 

various organizations like Gallup (Brim 2002) and researchers like Truss et al (2006) have also found that 

the duration of employment affects the engagement of the employee where the more longer they remained 

with the organization, the more disengaged they become. Such evidence indicates that for most employees, 

the first year on the job is the best and thereafter it is downhill. One challenge for organizations is to find the 

ways of renewing employee’s engagement levels through the duration of their employment. This finding 

comes as a surprise, where practitioners expected to find an increasing sense of belonging over time with 

new hires expected to be tentative. Clearly, the inverse relationship between engagement and length of 

service suggests a disconnection between how organizations intend to treat their workers and how workers 

feel about their jobs. Brim (2002) argues that instead of making the most of the strengths of employees, 

organizations continually remind employees of their shortcomings through training programs that focus on 

fixing an employee’s weaknesses, which in turn can lead to a disengaged workforce. 
 
In summary, the research literature suggests that despite the existence of common drivers of engagement, 

different groups and individuals are influenced by different factors. The literature in the field of individual 

differences is split. Some suggest that engagement is something that the individual brings to the workplace, whilst 

others suggest that engagement is something that the individual brings to the workplace. Furthermore, it is argued 

that an individual’s personality and perception, i.e. the way in which they view the world, shapes and directs how 

engaged an employee will be. Emotions and well-being have also been found to be related to engagement, 

however many studies overlook the importance of these two concepts. The individual 
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differences which affect engagement also impact outcome variables such as intention to quit and create 

differences in how various groups, for example men and women, are engaged. Nevertheless, all the 

research has shown that there is much that employers can do to raise the levels of engagement, and that all 

employees, regardless of demographic factors, have the potential to be engaged in their work. 
 
Objectives 
 
The purpose of this study is to examine factors that predict levels of engagement for employees in Multi-

National Corporations in and around the NCR. Demographic and work life variables were examined to 

determine if they impacted scores on the employee engagement scale. The factors which were explored for 

this study include employee’s years of service to the organization, gender, and whether or not the 

employee’s job function includes supervising other staff. The research questions deemed important for this 

study were narrowed down to the following two: 
 
To what extent do male and female employees differ in their report of engagement? 
 
To what extent does performance of supervisory duties impact employee’s reported level of engagement? 
 
Hypothesis 
 
This research paper tested the following two hypotheses: 
 
1. Male respondents will report higher levels of engagement than female respondents. 
 
2. Respondents with supervisory job titles will report higher engagement scores. 
 
Method 
 
Sample. The survey was distributed to 100 employees (56 male employees and 44 female employees) in various 

Organizations (namely four – WIPRO, Standard Chartered, EXL Services Ltd., and Devyani International Limited) 

located in and around the National Capital Region of Delhi. This sample is taken from the population of 

employees working in private organizations. The organizations in this study were statewide, with offices located in 

geographic regions around the state. The work assignments of the population were similar in that both 

populations served work-for-profit organizations. Of all the 100 employees who answered the questionnaires 56 

were male and 44 were female employees categorizing themselves into supervisory 
 
(N=28) where they supervised at least one person and non-supervisory (N=72). 
 
Instrument 
 
The 39 item survey instrument titled “Employee Engagement Survey” was found at 

http://www.decwise.com/employee-surveys.html which measures the three key psychological conditions of 

engagement as described by Kahn (1990) namely – meaningfulness, safety, and availability provided to their 

employees by their respective organizations. These are concepts that are driven by frontline management and 

focuses on employee performance and actionable feedback, all of which are key propositions of the engagement 

model. All items were rated on a ‘Seven Point Response Scale’ (based on Likert Type Scale) – 
 
Strongly agree, Agree, Slightly Agree, Neutral, Slightly Disagree, Disagree, Strongly Disagree 
 
The survey consists of five sub scales reflecting on the three conditions (enumerated by Kahn in fostering 

engagement as mentioned above), namely – My job, My Co-workers, My supervisor, My company, Overall. 

This scale has been widely used in the field and has Cronbach Alpha reliability of 0.940 which is considered 

to be within the acceptable range of reliability (Nunnaly, 1978) 
 
Procedure 
 
Wherever possible participants were presented the survey face to face and feedback was taken on it. The 

setting where the survey took place was in accordance with the participant’s wish; either at the workplace or 
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at home. Many participants who could not be reached were sent an email which included instructions for the 

survey, a request for informed consent and details on how to attempt the survey. They were given 5 days to 

complete the survey after which they were requested to mail it back. From here the responses were 

downloaded into an Excel sheet for analysis. 
 
Results and Discussion 
 
The randomly selected sample of the study consisted of 100 employees working in various organizations in 

and around the National Capital Region of Delhi subjected to a survey designed to measure their level of 

engagement with respect to variables like their Job, Coworkers, Supervisor, and Company. The participants 

had the following choices when answering each question: strongly disagree, disagree, slightly disagree, 

neutral, slightly agree, agree, and strongly agree. The extreme positions of strongly disagree was coded as 

1 point and progressively, strongly agree was coded as 7 points. Therefore, the minimum score possible 

was 39 and the maximum score possible was 234. Low score would signify lower engagement levels while 

high score would signify higher engagement levels. Table I presents the overall engagement scores of all 

the participants in the study. 

 

Table I. Participant’s Total Engagement Score 
 

 N Minimum Score Maximum Score Mean S.D. Standard Error 
       

Total Score 100 67 224 151.28 40.430 4.04 
       

 

Hypothesis One: The relationship between gender and participant’s level of engagement. 
 
The hypothesis states that male respondents will report higher levels of engagement than female 

respondents. The independent sample T-test was chosen as the statistical measure for this question. 

Although males did score higher on the instrument, the difference was not statistically significant and the 

hypothesis was not supported. The following is the analysis review: 
 
Unpaired t test results 
 

P value and statistical significance: 
 

The two-tailed P value equals 0.5221 
 

By conventional criteria; this difference is considered to be not statistically significant. 
 
Confidence interval: 
 

The difference in Mean between Men and Women equals 5.25 
 

95% confidence interval of this difference: From -10.96 to 21.46 
 
TABLE II. Gender and Level of Engagement Score. 
 
Intermediate values used in calculations: 
 

t = 0.6425# 

 
df = 98 

 
Standard Error of Difference = 8.169 

 

# = Not significant at 0.05 Level. 
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Review of Data: 
 

Group Men Women 
   

Mean 153.59 148.34 
   

SD 41.07 39.88 
   

SEM 5.49 6.01 
   

N 56 44 
   

 
The mean score for male participants was 153.59, whereas the mean score for female participants was 
 
148.34, giving some indication that males were more engaged. However, the difference was not found to be 

statistically significant and the hypothesis was not supported. This finding is similar to results from two 

previous studies, in which it was discovered that engagement and burnout does not differ significantly 

between genders (Schaufeli et al., 2006; Yildrim, 2008). The implication from the findings in this study is that 

males and females are given equal opportunities to engage with their job in their organizations and in some 

cases, researches such as Gallup organization’s US poll have gone further to conclude that women tend to 

find more fulfillments in their jobs and are more engaged as compared to men (Johnson 2004). 
 
Hypothesis Two: The relationship between supervisory job roles and participant’s level of engagement. 
 
The hypothesis states that respondents with supervisory job titles will report higher engagement scores. The 

independent samples t test was again chosen as the statistical measure for this question. Supervisors 

scored significantly higher on the instrument than did workers who did not supervise any other staff, 

supporting this hypothesis. The following is the analysis review: 
 
P value and statistical significance: The two-tailed P value equals 0.0114. 
 
By conventional criteria, this difference is considered to be statistically significant. 
 
Confidence interval: 
 
The difference in the Means between Supervisory and Non-Supervisory equals 22.58. 
 
95% confidence interval of this difference: From 5.20 to 39.96. 
 
Table III. Supervisory Job Roles and Level of Engagement. 
 
Intermediate values used in calculations: 
 

t = 2.5778* 
 

df = 98 
 

Standard Error of difference = 8.758 

 

* = Significant at 0.05 

Level. Review of data: 

Group Supervisory Non-Supervisory 
   

Mean 167.54 144.96 
   

SD 33.85 41.22 
   

SEM 6.40 4.86 
   

N 28 72 
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The mean score for supervisors was 167.54, whereas the mean score for non-supervisors was 144.96. in 

this sample, supervisors were more engaged with their jobs than the employees who did not supervise 

anyone and the research hypothesis was supported. This finding is similar to the findings of Schaufeli et al. 

(2006) who discovered that blue collar workers were less engaged than managers. The results are also 

consistent with the study conducted by researchers at Towers Perrin (2003) where they found senior 

executives more engaged than their colleagues and also were less likely to be disengaged. While income 

level did emerge as an important variable in their study, it was not the only contributory factor. 

 

 

CONCLUSIONS AND IMPLICATIONS 
 
1. The results of the study conclude that gender has no significant impact on the engagement of the 

employee in the job and the organization they work in. 
 
2. One interesting finding of the present investigation is that respondents with supervisory job titles reported 

higher engagement scores compared to employees with non-supervisory job title. The implication from 

the findings in this study is that organizations should examine policies that could separate direct line staff 

from those in management positions to ensure that its practices are not creating an environment that 

contributes to disengagement in certain workers. However, the organization should also be aware that 

having a management staff that is more engaged than other workers is a positive finding. If the 

management staff is continually supported in its efforts to engage, the rest of the staff will be more likely 

to follow suit. The implication is supported by the theoretical assumption that engagement is dependent 

upon the management of an organization, and that the attitudes and behaviors of supervisors can 

directly influence engagement levels of the staff. 
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ABSTRACT 
 
Eco- means ecological or environment and tourism is an activity associated with travelling for leisure, 

recreation, family and business purposes and so on but for a limited duration of time. Sometimes the 

concept of eco tourism is widely misunderstood and it is often used as marketing tool in order to promote 

tourism businesses related to nature. This paper draws description of Madhya Pradesh first eco tourism 

destination “Samardha”, observation on its development and impact of Eco tourism on local community, 

facility and activity which is provided to the tourist. The extra care provided by employees is an added 

advantage for memorable stay and if it is properly developed, can attract tourists from far and near places 

and can also generate more revenue for the inhabitants of the region. 
 
Key words: Eco tourism, Local Communities, Jungle Camp, Impact, Samardha, Madhya Pradesh. 

 

 

INTRODUCTION 
 
Ecotourism is a form of tourism involving visiting fragile, pristine, and relatively undisturbed natural areas, 

intended as a low-impact and often small scale alternative to standard commercial (mass) tourism. Its 

purpose is to educate the traveller, to provide funds for ecological conservation, to directly benefit the 

economic development and political empowerment of local communities, or to foster respect for different 

cultures and for human rights. It has the potential to create positive environmental and social impact. IUCN 

(now called the World Conservation Union) states in 1996 that “ecotourism is environmentally responsible 

travel and visitation to relatively undisturbed natural areas, in order to enjoy and appreciate nature (and any 

accompany cultural features- both past and present) that promotes conservation, has low negative impact 

and provides for beneficially active socio-economic involvement of local population. 
 
Madhya Pradesh at a glance: Madhya Pradesh is well endowed with a rich gamut of picturesque and 

relatively undisturbed landscapes, forests, wildlife and cultural diversity. The State has the largest forest 

area (94,669 sq km) in the country of which more than 10,000 sq km is under Protected Areas, under 

National Parks and Sanctuaries. Major part of tourism in Madhya Pradesh is centered on nature and wildlife. 

It is in this context that "Ecotourism" has gained its bearing in Madhya Pradesh. Ecotourism also had 

potential to play an important role in creating environmental as well as cultural awareness amongst all the 

stakeholders - local communities, tourists, government and the private sector. Madhya Pradesh Ecotourism 

Development Board was constituted with a view to conserve natural resources through ecotourism and with 

a mission to achieve sustainable forest management through ecotourism. Since its constitution on 12.07.05, 

a number of activities and projects have been undertaken by the Board. The Board has taken initiatives in 

the destination development, capacity building, ecotourism activities and promoting conservation education 

in the state. MPEDB provided a new structure, policy, Guidelines and framework, infrastructure, funds and 

awareness to promote Ecotourism in Madhya Pradesh. 
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LITERATURE REVIEW 
 
Paper published by “Mr. L.Krishnamoorthy I.F.S. on Community based Ecotourism-A case study in Bhopal 
 
Division (MP)” states the study which was carried out in Samardha; Eco tourism had marked improvement 

in employment generation to local communities in one hand and creating environment awareness to the city 

dwellers. The study of Samardha region makes the purest form of natural resource and helps in 

conservation of forest and wild life. 

 

 

OBJECTIVES 
 
This research was conducted in order to understand: 
 
1. Impact of ecotourism on local community in Samardha 
 
2. Ways of making business in the region 
 
3. Ecotourism in Samardha realizes its main tasks and purposes 
 
Eco Tourism in Samardha 
 
Samardha Jungle Camp is situated 30 km from Bhopal and is associated as a first community based 

ecotourism destination of Madhya Pradesh. History of Samardha goes back to the time of erstwhile Nawabs 

of Bhopal, who frequently visited Samardha for hunting and due to this very reason it was known as 

“Shikargah of Nawab”. Samardha Jungle Camp comes under Samardha Range of Bhopal Division and is a 

reserved forest area. Samardha range is endowed with rich flora and fauna with approximately (65 species 

of birds, 20 species of mammals and 45 species of trees). There is a small revenue village called Samardha 

on fringes of Samardha Reserved Forest with 100 households. The village is mainly inhabited by Yadav 

community and has taken up settled agriculture and Dairy farming as their major occupation. 
 
Impacts of Eco Tourism 
 
The Village Forest Committee (Gram Van Samiti) , Samardha was 

consulted and 20 identified youths of village were trained in 

different trades of ecotourism services such as Nature 
 
Interpretation, Hospitality & Catering , Camp Management, 

Adventure Activities. A Self Help Group of trained youths was 

formed under the VFC, Samardha. Now, 12 youths between the 

age group from 20-40 years are presently working. Among them 

few are 12th and 10th pass and the rest are non literate. 

According to the group arrival the staffing may increase or 

decrease and level of work is also divided among them. 

 

 

OBSERVATIONS 
 
Road connectivity: Samardha is 36kms away from Bhopal. Condition of Bhopal Raisen Highway is good. 

The approach road to Samardha from this Highway needs maintenance. This patch of 10 kms is in very bad 

shape i.e. complete kuchcha road. Though there is a road construction going around but only Muram road 

i.e. without tar coal. In future there could be provision for tar coal road. No public transportation facility is 

available for Samardha. So people have to use their own vehicle. Signage’s & hoardings are their which 

help the visitors in locating and reaching the destination. Approach road to Samardha ends and directly 

enters the premises which provide accommodation but it doesn’t have any banner or hoarding at entry door. 
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Water conservation: Main source of water is from well, which 

is equipped with pumps and tube well. For irrigation purposes 

small ponds (taalaab) are constructed. Solar panels are also 

installed for generation of electricity. 

 

 

Food: Ecotourism Committee has basic facility of Kitchen and Store Room. As Samardha has a treasure for 

farming, all types of fruits and vegetables are locally available. For getting daily grocery, they approach to 

nearby place known as Anand Nagar (10 km distance). They cook and provide all types of food which 

includes both vegetarian and non vegetarian dishes. However, this is request based made by the visitor 

before reaching the place. This is due to lack of storage facility available with them. Food is traditionally 

cooked in front of visitors and medium of cooking is by dry wooden sticks on chullas in open atmosphere. 

This adds flavor and taste and gives original ethnic touch to the dish. 
 
Types of activities: Nature Based Activities (Trekking, Nature Walks, Bird Watching, and Star Gazing): 
 
Tourists are accompanied by guides on designated trekking routes and are also briefed about the dos & 

don'ts of Jungle. Visitors miss the enjoyment of Jungle Safari due to non availability of jeeps or elephants. 

Visiting the jungle by walk may cause problems with children and aged people. Due to non availability of 

sign boards for directions trekking, nature walks and bird watching needs special attention. 
 
Adventure Activities (Archery, Monkey Crawling, Cycling etc) Tourists also get opportunity to do 

various adventure activities conducted by trained committee members. These activities are the major 

attraction of Samardha Jungle Camp. Adventure activities can be more attractive if children of the age from 

4 to 12 can also involve in various activities. 
 
Accommodation: The accommodation reminds the essence of our culture and use of eco products and 

adds peace to our mind while staying. It has two prefabricated cottages and 20 small alpine tents which can 

accommodate two people in one tent and two large tents to accommodate 8 families in one tent. Apart from 

this, the Van Vishram Grah constructed in 1956, also has two standard rooms, a dining hall and drawing 

room to accommodate 20 people. As these rooms and cottages were constructed many years from now, 

they need proper maintenance and pest control for tourist comfort. 
 
The word “eco” is fully complied by defining the area as no plastic zone. In line to this to avoid sound 

pollution television is also not provided in guest rooms. For entertainment, guests are taken on village tour in 

Bullock Carts. In evening time they can dance on the beats of local folk songs presented by local villagers 

and arranged by the committee members. Sehra and Lehangi are the local cultural dance performed by 

villagers. Local people of Samardha have embraced ecotourism with positive spirit and are willing to share 

their experience of Jungle with the tourists. 
 
Season of tourist arrival: October till March is the peak season during which tourists come to stay and 

enjoy the activities. Summer’s staring from April till June is slow season and tourists avoid night stay and 

come only to enjoy day activity. 
 
Booking: They receive booking either through MPEDB, DFO office or directly. The tourist may provide cash 

on the site or transfer the amount into the SHG account to confirm their booking. The SHG depending on 

the type of booking and the requirement of guests do the preparations. The Ecotourism committee from its 

own funds arrange for the recurring expenses of the event. 
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Account Management: The Ecotourism Committee manages their account as per the set protocols of 

accounting principles generally followed by SHG’s. They manage Cashbook, Vouchers, Bill book, Event 
 
Expense sheet & Attendance register for their record. The accounts are being audited by Ecotourism 
 
Manager on monthly basis and the progress report is submitted to the CEO, MPEDB. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Money Flow: The money received from tourists is first deposited in the 

account of Ecotourism Committee. Ecotourism Committee depending on 

the requirement & tourist bookings takes out the money for the recurring 

expenses. The Ecotourism Committee calculates the number of man’s 

days each individual member has contributed and after deducting all the 

recurring expenses and share of Ecotourism Board & VFC distributes the 

profit amongst the members of the SHG. The Samiti also keeps minimum 

10 % of their profit as reserved fund, for working capital requirement and 

for off season repair & maintenance expenses. While some economic 

gains are usually experienced by a community, problems may develop if 

these are periodic and cannot provide a regular, reliable income. During 

off season, salary to be given to workers is provided from saving of profit 

in peak season. Account operated from Oriental Bank of Commerce. 

 

 

Other observations: Though local communities are highly benefitted by the Eco MPEDB, full community 

including women is given some role in employment generation. As there are no ethnic or handicraft shops, 

they can prepare eco friendly products and can sale it to the visitors as a gift shops. 

 

 

RESEARCH METHODOLOGY 
 

Ethnographic research strategy was used for this work. For this purpose, ecotourism practices in the 

Samardha region was analyzed by entering into relationships with local community members. It gave 

opportunity to observe ecotourism approaches and community lifestyle as it is and without having recourse to 

exaggeration. For this task, the study site was visited to understand the participants point of view about 

ecotourism development in their region. The data was recorded after the visit of the study area. The first stage 

of data analysis procedure was recording primary data. Participant observation method gave opportunity to 

understand local people and to gain their confidence. Using casual conversation, people are becoming more 

open and trustful to the researcher. As a result they can give more needed information and be honest with the 

research worker. At this stage emphasis was put on recording verbal and non-verbal data. 
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CONCLUSION 
 
Eco tourism admires the beauty and maintains the aesthetic of nature. It develops peace and healthy thinking 

which leads tourist to relax and feel exotic. The observations show that ecotourism development benefits by 
 
MPEDB in Samardha to local community leads to make them self motivated and develops entrepreneurship. 

Collected information shows that ecotourism provides local people with employment, contributes to the 

development of the region (economic and cultural), and provides income to the entrepreneurs. Despite all 

the contribution of ecotourism, there is still potential and recommendations to be implemented to achieve a 

decent result of development. Ecotourism can be important strategy to develop Samardha region, enrich 

and unite local community and break into the national market. A local community which is optimistic about 

the future, has faith in the abilities of its residents, is relatively self-reliant and demonstrates pride in 

traditions and culture. It is not commercialize, hence retains its beauty and keeps aesthetic value and sticks 

to the Ecotourism principles. Fulfillment of above said ideas and observations may lead Samardha to 

become one of the best ecotourism destinations in State. 
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