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Abstract: The rapid growth, new business models, expanded rivalry, insecure money related institutional 
execution and changing customer expectationsput financial service sector under stress, especially the banking 

and insurance industries are feeling the heat. Above said reasons leadus to explore the part of subjective 

variables to business performance. The point of this study is to follow the subjective elements having sway on 

the business execution i.e. performance with aspecific spotlight on the part of customer loyalty. To portray 

accurately the customer loyalty and its benefits the authors have made use of the available literature and other 

relevant publications and also to know what early research mentioned regarding selected topic.In this way, this 

positive power (i.e. CL) influence the monetary as well as perceived execution absolutely. This paper improves 

the external validity of similar findings related to the customer loyalty and their impact as well. 

Keywords: Customer Loyalty, Business Performance, Repurchase Intention, Word-of-Mouth, Price Premium, 

Share-of-Wallet. 

 

I. INTRODUCTION 
Relationship marketing the most important aspect or issue in the present situation,  especially in the 

money related administration industry meant financial service industry, supplemented by an extremely 

importance full word i.e. Customer Loyalty. 

Undoubtedly, customer loyalty is not a new concept but recent late years have demonstrated a 

developing interest to fabricate customer loyalty because of customer-oriented techniques or strategies. Loyalty 

revolves around the concept of long-haulrelationship. But why people particularly customers are in arelationship 

with service suppliers?  In general, there are two basic reasons for such a loyal relationship. 

1) Compulsive  loyalty 

It is that type of relationship in which customer continuously buys from the supplier or in other words 

one can’t exit from the relationship. Following are the few reasons but these reasons are not exhaustive itself.  
a) Nonavailability of the alternatives e.g. electricity service provided by Punjab State Electricity Board 

(PSEB) in the state of Punjab. Here, people don’t have any other option but to avail service from the 

above-said provider. This type of relationship is called as compulsive or restrictive loyalty. 

b) High switching cost e.g. when a firm wish to the transform its accounting maintenance software 

solution to another one but very high switching cost and chances of financial error prevail in the way of 

doing so.  

c) Employment Conditions e.g. organizations transfer salaries/wages to the particular bank account 

weather service of that bank is liked by the employee or not. This is another example of compulsive 

loyalty. 

d) Social pressure some time also works in this way. 

2) Committed  Loyalty  

It is that relationship in which parties are free to enter or exit but they enjoy the association with the 
service supplier on their own consent. It is totally opposite to the above-saidrelationship. 

Before the era of seventeens, customer loyalty was understood as repeat purchase behavior and 

neglected the phenomena of multi-brand loyalty. In 1973, Jacoby and Kyner described loyalty as the biased (i.e. 

non-random), behavioral response (i.e. purchase), expressed over time, by some decision making unit, with 

respect to one or more alternative brands out of a set of such brands, and is a function of psychological (i.e. 

decision making, evaluation) processes. Definition Dick and Basu (1994) “Customer loyalty is viewed as the 

strength of the relationship between an individual's relative attitude and repeat patronage. The relationship is 

seen as mediated by social norms and situational factors. Cognitive, affective, and conative antecedents of 

relative attitude are identified as contributing to loyalty, along with motivational, perceptual, and behavioral 

consequences”.According to Oliver (1999), “Customer loyalty is a deeply held commitment to rebuy or 

repatronize a preferred product/service consistently in the future, thereby causing repetitive same brand or the 
same brand set purchasing, despite situational influences and marketing efforts having the potential to cause 

switching behavior”. Sirdeshmukhet al. (2002) defined CL as an intention to perform a diverse set of behaviors 

that signal a motivation to maintain a relationship with the focal firm, including allowing a higher share of the 

https://www.google.co.in/search?q=undoubtedly&spell=1&sa=X&ved=0ahUKEwiPx8WHzPLUAhUbR48KHTWMAEgQvwUIJCgA
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category wallet to the specific serviceprovider.  Ball et al. (2004) suggested that loyalty is explained by 

satisfaction, quality, and image; primarily by satisfaction and communication. 

Marketers recognize the significance of retaining existing customers and adopt a variety of tricks or 

schemes to improve customer loyalty. Specifically, expanding customer interest for predominant service, 

together with the acknowledgment and across the board utilization of data innovation, information and 

communication technology, portable gadgets, the Internet and web-based social networking, require that 
organizations reconsider their business conditions, competition or in another way overall environment.  

Significant changes in customer ways of life and purchasing conduct highlight the requirement for 

firms to adjust to their clients' new mentalities to maintain their effective marketplace in a country like India. 

Indian Financial Service Sector - An Overview 

India has a broadened, diversified and expanded financial service sector experiencing quick 

development, both as far as solid development of existing finance related services firms and new elements 

entering the market. This business segment contains insurance agencies, mutual funds, commercial banks, non-

banking financial organizations, co-operatives, public funds, pension funds and other littler monetary elements. 

Commercial banks representing more than 60 percent of the aggregate resources held by the financial system in 

India and further enhancement could be seen due to the government policies like Jan DhanYojana, 

Demonetization etc. Rising incomes are driving the demand for financial services across income brackets. 

Investment corpus in Indian insurance sector can rise to USD1 trillion by 2025. There is a need to consider 
approaches that will promote a financial system that serves India's needs at this phase of improvement. This 

sector is in India strongly facing competitiveness in and in the future need to develop new ideas to nurture good 

relationships with their retained customers. Firms are consistently searching for various approaches, strategies to 

enhance customer loyalty and its importance in the marketing relationships (Bagozzi, 1975). Today, benefits 

clients are both co-makers of significant worth and co-proprietors of the brand. The key concentration is to 

accomplish the dynamic engagement of clients as co-proprietors and co-makers of significant worth. 

Organizations along these lines look for methodologies to upgrade clients' dynamic engagement with the firm 

and urge them to fill in as brand ministers. The new worldview for the associated twenty-first century hence 

might comprise of new elements (i.e. co-creation, advocacy, client engagement, client groups, social media and 

worker engagement) which were not imagined earlier inside the domain of dedication or loyalty. 

 The benefits coupled with customer loyalty are widely acknowledged in the literature. The costs of 
retaining existing customers through customer loyalty are much lower than the new customer acquisition costs, 

especially in mature and competitive markets (Ehrenberg and Goodhardt, 2000; Rosenberg and Czepiel, 1984).  

Depending on the industry, an improvement of mere five percent in customer retention leads to a boost of 25 to 

85 percent in earnings (Reichheld and Sasser, 1990). A firm bears four to five-fold extra cost to obtain new 

customers than to stick with the present ones (Kotler & Keller, 2006; Zeithamlet al., 1996). An average 

company loses half of its customers in five years (Reichheld and Teal, 1996). Therefore, every company should 

have a successful customer loyalty strategy that leads to customer retention. In the competitive platform, some 

business houses take initiative to develop unique customer loyalty programs that give them an edge or 

competitive advantage. It is known that in along-term relationship, in the light of trust and commitment, 

customers are more likely to share their wallet with the existing service provider. So the reward for such a 

customer group is cumulative (Grayson and Ambler, 1999). In the available literature, it is clear thatmost 

prudent businesses aim to create loyal customers, not just frequent customers because of various benefits 
associated with the steadfast customers.  
 

II. BENEFITS OF LONG TERM RELATIONSHIP 
 The loyal customers have a tendency to be less deal prone as compared to none loyal customers 

because they are less price sensitive (Bolton et al., 2000). 

One of the Indian driving Jeweler named TANISHQ has shown that the Indian purchaser is 

prepared to pay value premium. Set up in 1995 as a top of the line marked gems retailer, Tanishq has 

turned into the most esteemed adornments brand in India. Through a separated client experience – all 
around planned selective retail showrooms, correlative across the national administration, and a liberal 

devotion program – Tanishq has induced a great deal of Indians to leave their customary diamond 

setters and run with Tanishq regardless of higher prices. 

"The loyalty is voluntary and long-lasting" Guy Kawasaki(Chief Evangelist, Apple) 

Loyal Apple customer is always ready to pay ahigh premium to it. What apple do actually, it 

captivates the customer by giving them unique product as well as services. Despite the fact that neither 

the unwavering client of the apple secures any extraordinary advantages nor does the organization 

gives it. The loyalty is voluntary and gradually.  

 Having a strong kitty of loyal customers it insulates thebusiness from the competitors and makes more 

predictable everything for a particular business. Further, it makes forecasting in many strategic areas 

more manageable (Shane Gamble, 2013; First Perspective, 2015 )  

http://blog.hubspot.com/blog/tabid/6307/bid/9668/5-Lessons-of-Enchantment-from-GuyKawasaki-Interview.aspx
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 “Credit goes to loyal people”Ravichandran (Director, Royal Enfield) 

Numerous individuals having enthusiasm/ passion/ craze for Royal Enfield. This is truly 

noteworthy for a little organization which shields it from the present ferocious rivalry due to its firm / 

committed / loyal customers. The organization is presently looking forward to the making of 50000 

bicycles yearly which will support its fare to the following level from the ten percent as of now.  

 Create brand advocated by recommending the firms goods and services to other consumers. They 
(Loyal Customer) play aneffective role to publicize the products and services of thefirm through word-

of-mouth(Reichheld and Sasser, 1990; Shoemaker and Lewis, 1999;Lam et al., 2004; Palmatier et al., 

2006; Lam & Burton, 2006; Cant &Toit, 2012).  Associations, for example, LIC and Bandhan, driving 

organizations in the territory of protection and microfinanceappreciate the expansive faithful client 

base which advances the items and administrations of the firm through word-of-mouth. Individuals 

who as of now have LIC item like to prescribe the same to the others. Though little and additionally 

little organizations running by ladies business visionaries like to prescribe their miniaturized scale 

financer to the next ladies' which is positioned second in World's Top 50 Microfinance Institutions. 

Verbal exchange or recommendations can be a compelling advertising method for any business 

organization particularly in Indian market where 87% of the individuals transfer on suggestions.  

 Significant savings can be made through thereduction of promotional and advertising costs due to large 
loyal customer’s base (Reichheld 1993).Amway India's biggest direct offering organization having 

more than 97% customer retention. This company believes in network marketing through its 

unwavering shoppers as well as active business owners (ABO’s). That is the secret of company’s 

significant savings in their promotional and advertising budget, especially in India. 

 Loyal customers spend more money on trying products across the firm’s product line offerings. 

(Reichheld and Sasser, 1990; Shoemaker & Lewis, 1999; Baumann et al., 2005; Leenheer et al., 

2007;Meyer, 2007; Evanschitzky et al., 2012; Cant &Toit, 2012). 

Samsung appreciates the most extensive scope of items or broadened item portfolio 

comprising of LED's, Music Systems, Washing Machines, Refrigerators, Microwave Ovens, Cell 

Phones, Printers, iPod and Cameras and so on. Clients are committed and welcoming the brand. 

Samsung looked to fulfill the desires of the middle and upper-class pay gathering of clients.  

 Provides the company sincere suggestions as to their need and expectations. Further, company uses 
such feedback for its effective decision making (Reichheld and Sasser 1990) 

Driving Indian travel portal MakeMyTrip encounters extraordinary reactions from its client. 

Awed by the outcomes, Rajnish Kapoor, Chief Innovation Officer at MakeMyTrip said, "We are 

inspired by the outcomes that this straightforward framework has conveyed. The information volume is 

big to the point that we will be utilizing this as measurements. We will be hoping to actualize the 

framework for appraisals of inns and visits also." MakeMyTrip is presently amplifying the Zip Dial 

based criticism framework over every one of its items, supplanting its past SMS-based framework. 

The more loyal the customers, the longer the relationships; which accelerate sales, generate a 

positive intention, price premium and profits to the supplier. Below are the consequences of customer 

loyalty. 

 

III. CONSEQUENCES OF CUSTOMER LOYALTY 
Word-of-Mouth 

Verbal exchange or word-of-mouth is the passing of data or information from theindividual to 

individual by oral correspondence, which could be as straightforward as telling somebody the season of day. 

According to Dwyer et al., (1987) and Fornell, (1992) Client faithfulness or customer loyalty checked itself in a 

decent variety of practices, the exceptionally clear ones being prescribing a specialist organization to another 

client. Informal exchange can prompt an expansion in the numbers of clients, without extra advertising costs 

(Gomez et al., 2006; Griffin, 2002). Further, client verbal exchange and suggestions add to the improvement of 

a positive picture of a firm and higher administration quality desires and assessments (Parasuraman et al., 1985).  
The biggest single factor in foreseeing WOM was full of feeling, state of mind to the bank, the greater 

the demeanor of a client to their bank, the all the more ready he or she is to suggest it (Baumann et al., 2005). 

The backing can be seen as a kind of client citizenship conduct. According to Fullerton (2003) clients who feel 

great in their associations with aspecialist, co-ops can be required to go about as promoters for the 

administration association. 

In spite of the fact that support and positive verbal correspondences have a long custom of research in 

service promoting (E. Anderson 1998; Bansal and Voyer 2000). Srinivasan (2002) recommended that e-loyalty 

positively affect positive WOM. The information additionally uncovers that e-reliability affects two client 

related results: verbal advancement and enthusiasm to pay more. Akbari et al., (2016) says that results revealed 

that the relationship showcasing had a basic constructive outcome on customer commitment i.e. reliability and 

moreover customer dependability provoked extending of word-of-mouth communication. 
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Repurchase Intention 

By considering personal circumstance and conditions, repurchase intention is purely 

personal/individual decrees about purchasing again service from the similar organization (Hellier et al., 2003). 

Loyalty is frequently characterized as rehash buying repeat or relative volume of same-mark purchasing (Tellis, 

1988). In any case, behavioral measures have been censured for having a restricted view of what is in truth a 

dynamic system (Oliver, 1999). For example, rehash procuring or acquiring may build less in light of perfect 
airs, than on a nonattendance of options or exchanging obstructions (Storbacka et al., 1994).  

As indicated by Griffin (2002), faithful buy conduct suggests a buy conduct that happens at the very 

least twice from a similar association, inferring that clients who come back to repurchase from an association 

more than twice can be viewed as showing steadfast buy conduct. This is, be that as it may, an extremely 

constrained view. The general positive experience of the client prompts ideal behavioral intention and decreases 

malice (Zeithaml et al., 1996). Certain practices flag that clients are fashioning bonds with an organization. 

Price Premium 

Value premium, or price premium, or relative price, is the rate or percentage by which an item's 

offering value surpasses a standard price in the fair market.  Organisations used it as a strategic pricing tool. 

Changes in value premiums can likewise be indications of item deficiencies, abundance inventories, or different 

changes in the connections amongst free market activity. Advertisers need to screen cost premiums as early 

pointers of aggressive valuing procedures. According to Fullerton (2003) Specialists in relationship promoting 
have a constrained comprehension of the degree to which buyers will pay more for the advantages that they get 

from a relationship.  

Literature uncovers value premium as a result of the client loyalty. A fundamental pointer of 

steadfastness is the sum a client will pay for the brand in correlation with another brand offering comparative 

advantages (Aaker, 1996). According to Netemeyer et al., (2004) the readiness and ability to pay a value 

premium are characterized as the sum a client willingness for the favorite brand. Foster et al. (2000) if the client 

is having a solid association with the firm and its business people at that point there is a high likelihood that 

client would pay a value premium for the items and facilities of the firm.  

Share-of-Wallet  

The share of wallet is the measure of the client's aggregate spending that a trade or corporate catches in 

the items and administrations i.e. services that it offers. As indicated by Du et al. (2007), theshare of wallet of a 
client is the offer of aggregate prerequisites over all the item classifications the central firm offers. Evanschitzky 

et al., (2012) Share of wallet is a measure of how clients isolate their purchases among the available options. In 

other words, it is the rate of the estimation or level of purchases by a client at the retailer to the total estimation 

of purchases at all extraordinary retailers used by the client. The attempt to enhance the share of wallet ought to 

have a more noteworthy financial effect on the organization than does a mere concentrate on client retention. 

Promote to this, intention alone won't serve as a solitary indicator of clients' future loyalty behavior 

(Keiningham et al., 2007).  

McKinsey and Co. report that enhancing clients' share of wallet and client retention can deliver ten 

times more an incentive for an organization than concentrating on client retention alone. McKinsey found that 

concentrating on little changes in client spending can have as much as ten times more an incentive than focusing 

on defections alone (Coyles and Gokey, 2005). Srivastava and Kaul (2016) this consider extends the findings to 

incorporate shopper spend as a vital outcome of loyalty. The review additionally shows that consumer 
experience (CE) influences the consumer spending (CS). 

 

IV. CONCLUSION 
In the light of above information, it is clear that customer loyalty is a special force and it works like 

anything for the organization. Due to its existence organizations can cash financial as well as non-financial 

benefits. It is globally accepted that existing customer is more beneficial than attracting anew one. A loyal 

customer always promotes the organization through word-of-mouth and encourage the others (friends, 

colleagues, and relatives) to buy the services. The committed customer is always ready to re-buy the services 

from the similar organization even at ahigher premium. He/she also spend more share of wallet and enjoy the 
other products offered by the organization to whom he/she is loyal. Companies can use this magical force as a 

strategic tool over its competitors. Beware, it does not comeitself yet demands high efforts to earn it. Once you 

have this power, ride on it but be cautious. Ultimately this is the key to achieve your long-term goals in the 

present competitive world.   
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AbstrAct

This review paper identifies the antecedents and consequences of customer loyalty and suggests a conceptual 
model. The paper identifies four dimensions (customer satisfaction, commitment, trust, and image) that 
potentially determine customer loyalty and four probable outcomes of customer loyalty (word-of-mouth, 
repurchase intention, price premium and share-of-wallet). Conflict handling and switching costs have been 
proposed as the moderators of customer satisfaction and customer loyalty relationship. The paper highlights 
the managerial implications of the insights generated by the identified relationships between the building blocks 
of the model. The review paper concludes by suggesting how this conceptual framework and propositions 
emerging from it provide a rich agenda for further research.

Keywords: Customer loyalty, customer satisfaction, commitment, trust, image, conflict handling, switching 
costs, word-of-mouth, repurchase intention, price premium, share-of-wallet.

INtrODUctION1. 

Customer loyalty is a deeply held commitment to rebuy or patronize a preferred product/service consistently 
in the future, thereby causing repetitive same brand or the same brand set purchasing, despite situational 
influences and marketing efforts having the potential to cause switching behavior (Oliver, 1999).

The contemporary business environment is becoming more fluctuating, more competitive and more 
challenging. Marketers recognize the significance of retaining existing customers and adopt a variety of 
tricks or schemes to improve customer loyalty. The benefits coupled with customer loyalty are widely 
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acknowledged in the literature. The costs of retaining existing customers through customer loyalty are much 
lower than the new customer acquisition costs, especially in mature and competitive markets (Ehrenberg 
& Goodhardt, 2000; Rosenberg & Czepiel, 1984). Depending on the industry, an improvement of mere 
five percent in customer retention leads to a boost of 25 to 85 percent in earnings (Reichheld & Sasser, 
1990). A firm bears four to five-fold extra cost to obtain new customers than to stick with the present ones 
(Kotler & Keller, 2006; Zeithmal et. al., 1996). An average company loses half of its customers in five years 
(Reichheld and Teal, 1996). Therefore, every company should have a successful customer loyalty strategy 
that leads to customer retention.

There is need to understand and investigate the factors that could enhance customer loyalty in the 
industry in the Indian context. The rapid growth, increased competition and unstable organizational 
performance in service sector lead us to investigate the human behavior factor of customer loyalty. The 
study endeavors to determine the factors that enhance customer loyalty towards organizations. The 
services sector in India is growing by leaps and bounds (Dasgupta and Singh, 2005; Panda, 2009). The 
competition is heating up and there is a war for the same set of customers. In this scenario, market players 
can gain competitive advantage through customer loyalty. Many previous studies have found a significant 
positive relationship between customer loyalty and business performance. Customer loyalty has been 
linked to business performance, organizational success, profit, and cost (Baldauf et. al., 2003; Liang et. al., 
2009; Camarero et. al., 2005). It is incumbent upon the academics and practitioners alike to investigate the 
strategies to increase customer loyalty.

Based on a thorough review of extant literature(e.g. Dick and Basu, 1994; Ndubisi et. al., 2007; 
Palmatier et. al., 2007; Matzler et. al., 2015; Walsh et. al., 2008; Evanschitzky et. al., 2012; Matzler et. al., 2015; 
Kandampully et. al., 2015), this paper suggests a conceptual model (Figure 1), identifying the antecedents 
and consequences of customer loyalty. The structure of this conceptualized model is categorized into three 
parts. The first part presents the antecedents of customer loyalty i.e. customer satisfaction, commitment, 
trust and image identified from the review of marketing literature. In the second part, conflict handling and 
switching costs are proposed as the moderators. The third part proposes the consequences of customer 
loyalty i.e. word-of-mouth, repurchase intention, price premium, and share-of-wallet.

Antecedents of customer Loyalty

As depicted in Figure 1, we have identified main antecedents of customer loyalty (customer satisfaction, 
commitment, trust, and image) along with some moderators (conflict handling, switching cost). A detailed 
explanation of these building blocks in the conceptual framework and emergent propositions, based on 
our review of past literature, is presented below:

(a) Customer Satisfaction

Oliver (1980) defined satisfaction as a post-choice evaluative judgment concerning a specific purchase 
decision. He explained the positive, negative and zero disconfirmation theory of satisfaction resulting 
from the actual versus expected performance. Customer satisfaction refers to the customer’s evaluation of 
expectations versus actual performance (Jordaan & Prinsloo, 2004). Satisfaction is an essential determinant 
of loyalty formation (Oliver, 1999). Satisfaction and loyalty demonstrate a solid positive relationship (Curties 
et. al., 2011; Popp & Woratschek, 2017).According to Cant and Toit (2012), customer satisfaction is an 
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Figure 1: conceptualized Model of Antecedents and consequences of customer Loyalty

important driver of the customer loyalty and it appears after providing active service and ready availability 
of the merchandise. Beerli et. al., (2004) find in their research that satisfaction leads the customer loyalty 
directly and perceived quality is the consequence of customer satisfaction. Customers express loyalty when 
they find intrinsic and extrinsic quality attributes from the products (Fandos & Flavian, 2006). Customer 
satisfaction should be viewed as a major outcome of marketing activity, thus serving to link processes 
culminating in purchase and consumption with such post-purchase phenomena as attitude change, repeat 
purchase, and brand loyalty (Churchill and Surprenant, 1982; Shin et. al., 2017). Satisfaction is the main 
source for attracting and retaining customers (Patterson et. al., 1997). Oliver et. al., (1997) suggest that the 
relationship between satisfaction and loyalty is non-linear, meaning that in case satisfaction increases above a 
certain level, customer loyalty will increase rapidly. A satisfied customer avoids switching and negative word-
of-mouth (Singh, 1988). A Customer is said to be loyal to a brand that provides a satisfactory experience 
(Hallowell, 1996). Various previous studies have investigated the relationship between satisfaction and 
customer loyalty and conclude that loyalty is the outcome of rich experience of the customer (e.g. Newman 
& Werbel, 1973; Churchill & Surprenant, 1982; Johnston, 1995; Fornell et. al., 1996, Patterson, 1997; 
Angur et. al., 1999; Shoemaker & Lewis, 1999; Caruana, 2002; Beerli et. al., 2004; Ehigie, 2006; McMullan 
& Gilmore, 2008; Liang et. al., 2009; Xin & Guo, 2010; Wong 2011;Popp and Woratschek, 2017). Based 
on these observations, we propose:

Proposition 1: Customer satisfaction is directly and positively related to customer loyalty.

(b) Commitment

Commitment and loyalty are two different but inter-connected concepts. Commitment differs from loyalty 
as commitment refers to economic, emotional and or psychological attachments which a customer has with 
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a particular store or brand or service and then because of this commitment the customer decides to be loyal 
or disloyal with the brand (Thomson et. al., 2005). According to Beatty and Kahle (1988), commitment is 
a key antecedent of company loyalty. Commitment plays the role of stabilizing the behaviors irrelevant to 
the circumstances (Scholl, 1981). Consumer commitment is the psychological connection to a service to 
continue the relationship with his existing supplier. Commitment is an essential component of a long-term 
relationship (Beatty et. al., 1988; Morgan & Hunt, 1994; Shukla et. al., 2016; Izogo& Izogo, 2017). It is a 
useful construct for measuring the likelihood of customer loyalty (Gundlach et. al., 1995). Commitment is 
one of the important, common as well as dependent variable employed in buyer-seller relationship studies 
(Wilson, 1995). Commitment has a stronger strength, robustness, and stability than the general attitude 
towards the brand. Affective commitment produces a stronger link to loyalty (Fullerton, 2003). Customer 
commitment is described as a logical antecedent to loyalty (Evanschitzky et. al., 2006). Luarn and Lin (2003) 
argue that commitment is having a significant relationship with loyalty. Commitment strengthens the 
relationship between inertia and customer loyalty, only commitment provides resistance to attractiveness 
from alternative offerings and generates action loyalty (Wu, 2011). By conducting empirical research 
various researchers have found that commitment establishes and affects loyalty and it is an essential part 
of successful long-term relationships (e.g. Morgan & Hunt, 1994; Gundlach et. al., 1995; Oliver, 1997; 
Garbarino & Johnson, 1999; Fullerton, 2003; Hansen et. al., 2003; Shukla et. al., 2016; Izogo& Izogo, 2017). 
Therefore, we propose:

Proposition 2: Commitment is directly and positively related to customer loyalty.

(c) Trust

Trust is the key variable in influencing customer loyalty in successful relational exchanges. Trust is defined 
as “the willingness to rely on an exchange partner in whom one has confidence” (Moorman et. al., 1993). 
Trust is, therefore, a major determinant of relationship commitment (Morgan and Hunt, 1994), and exists 
when there is confidence in a partner’s reliability and integrity. According to Aydin and Özer (2005), trust 
is the most important determinant of customer loyalty. Ganesan (1994) proposed that trust is the key for 
the determination of long-term orientation between buyer and seller. Further, a key component of trust 
is the extent to which the customer believes that the vendor has intentions and motives beneficial to the 
customer and is concerned with creating positive customer outcomes.

According to Ndubisi et. al., (2007), trust along with relationship qualities are directly associated with 
loyalty. Reichheld and Schefter (2000) argue that to gain loyalty in customers, you must first gain their 
trust. On account of trust, they share their own data which empowers the organization to frame more 
close association with the client. It implies more tailor-made offerings to the individual client, which thus 
expands trust and fortifies loyalty.

In the United States, more than half of the bank customers place more importance on trust in their 
relationship with financial institutions than getting the best value for their investment (Ferguson, 2003). Lau 
and Lee (1999) suggest that trust is an important factor in the development of brand loyalty. According to 
Chaudhuri (2001), brand trust has a direct relationship with a loyalty which further leads to market share 
and higher prices of the brand. Where consumers have to evaluate complex services, they look for trust as a 
vehicle to mitigate the perceived risk in dealing with services providers (Ennew & Sekhon, 2007). It is vital 
for the services industry to gain a better understanding of the concept of trust and the factors that lead to 
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developing a trusting relationship with their customers (Kharouf & Sekhon, 2009). There are number of 
previous studies which investigated the relationship between trust and loyalty (e.g. Wilson 1995; Garbarino 
& Johnson, 1999; Luarn & Lin, 2003; Ball et. al., 2004; Matzler et. al., 2006; Eisingerich & Bell, 2007; Oly 
et. al., 2007; Liang et. al., 2009). The findings mostly support positive and significant linkages in all research 
settings. Therefore, we propose:

Proposition 3: Trust is directly and positively related to customer loyalty.

(d) Image

Corporate image is an overall picture in the mind of customers. It is related to both the aspects- physical 
as well as behavioral which include the name of the firm, communication methods, products, and services. 
According to Andreassen and Lindestad (1998), if the firm’s portrait is positively projected in the minds of 
customer he will repeat the spending with the same firm. Both the corporate image and brand image could 
support or destroy customer’s beliefs of acquiring value, thereby directly influence customer attitude and 
behavior (Abdullah et. al., 2000; Kandampully et. al., 2015). The image is observed to be the most noteworthy 
element that bank clients search for so as to be faithful or loyal to their banks (Eakuru & Mat, 2008).Hung 
(2008) suggested that favorable brand image can enhance customer loyalty. Furthermore, the direct effect of 
brand image on customer loyalty is stronger than that of public relation intention. According to Aydin and 
Ozer (2005), corporate image is one of the major antecedents of customer loyalty. Veloutsou et. al., (2004) 
argue that image is having a very strong link with the perceived quality and satisfaction and ultimately with 
the loyalty. Higher the favorable image, the higher the customer loyalty is. There is a huge and direct effect 
of brand image on customer loyalty. When an image is favorable, the positive impression would enhance the 
possibility of repurchase and word-of-mouth. Many other studies acknowledge the importance of corporate 
image and its positive correlation with the loyalty (e.g. Heung et. al., 1996; Andreassen & Lindestad, 1998; 
Nguyen 1998; Kandampully & Suhartanto, 2000; Nguyen, 2001; Chun & Davies, 2006; Kumar et. al., 2011; 
Kandampully et. al., 2015; De Leaniz and Del Bosque, 2016). Therefore, we propose:

Proposition 4: Image is directly and positively related to customer loyalty.

(e) Conflict Handling

We propose conflict handling as a moderator in the conceptualized model. Conflict handling refers to the 
supplier’s ability to minimize the looming consequences of manifest and prospective conflicts (Dwyer et. al., 
1987). Service providers should proactively handle sources of conflict, present as well as potential conflicts 
because conflict handling is an important gauge of customer satisfaction. When the client is fulfilled and 
has trust in future execution on the grounds that the past execution has been reliably attractive with no 
contention or conflicts, the outcome is high relationship quality (Ndubisi, 2006). Hands-on conflict handling 
is a key skill every service provider should have (Selnes, 1998). Conflicts handling replicates the mastery 
or prodigy of the supplier to evade prospective conflicts along with handling manifest conflicts. Further, 
it reflects the supplier’s skills to converse frankly about the solutions when problems occur (Dwyer et. al., 
1987; Oly & Kok, 2005). How conflicts are handled will ensure loyalty, exit or voice. It has been argued 
that long-term relationship relies on the degree of past experience with the replacement options one has 
(Rusbult et. al., 1988). Levesque and McDougall (1996) find that service problems may adversely affect the 
bank customer’s satisfaction and intentions to switch. On the other hand, unsuitable issue recuperation 
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lessens consumer satisfaction and loyalty. Conflict handling leads to rich satisfactory experience while poor 
handling may lead to ill-will and will contribute to the dissatisfaction of the customer. A dissatisfied customer 
is more loyal, once persuaded to stay after effective handling (Fornell & Wernerfelt, 1987; Cambra-Fierro 
et. al., 2016). Developing early solutions after collection and analyzing of customer complaints leads to the 
greater customer satisfaction. In the event that a protestation or complaint is dealt with successfully, it is 
no doubt that the client will feel satisfied or fulfilled and stay loyal. (Faed et. al., 2014; Luo et. al., 2016). 
Therefore, we propose:

Proposition 5: Conflict handling moderates the relationship between customer satisfaction and customer loyalty.

(f) Switching Cost

We propose switching cost as a moderator in the conceptualized model. Switching cost moderates the 
relationship between customer satisfaction and customer loyalty. Switching cost is the cost which a customer 
incurs by changing its service provider and need not incur it if he/she shows loyalty to the present supplier. 
In addition to monetary switching costs, there are also psychological (effort and time based) switching costs. 
According to Wong (2011), switching cost plays a significant moderating effect on customer satisfaction 
and retention link. Jackson (1985) contends that unsuccessful change genuinely hurt the client’s operations, 
such sort of introduction make the customer or purchaser more traditionalist and more hesitant to change. 
Loyalty appears when customer observes the high switching cost (Ping, 1993; Matzler et. al., 2015). Lee et. 
al., (2001) highlight the imperative role of switching cost between the customer satisfaction and loyalty. 
High switching cost even retains the customer who is actually spurious loyal towards the provider. Switching 
cost discourages the customer to switch who is irked from the services. An organization that has low levels 
of consumer satisfaction needs to fortify boundaries to switching and comprehend the elements that urge 
clients to stay and expand on them. Switching cost acts as a barrier to exit in the case of average level of 
customer satisfaction (Yanamandram & White, 2006; Gronhang & Gilly, 1991). High switch cost discourages 
the customer to establish a new relationship by leaving the current (Jones & Sasser, 1995). Aydin and 
Özer (2005) suggest that switching cost appeared to have an impact on consumer loyalty; the switching 
expense ought to be considered as a more imperative variable because of its aberrant impact. Yang and 
Peterson (2004) reveal that moderating effects of switching costs do exist when a customer satisfaction 
or perceived value level is above average. Substantial switching cost and low attractive alternatives make 
the client a hostage, and they fly finding the right opportunity. Low satisfaction and low switching cost 
lead to defection (Sharma & Patterson 2000). A hefty switching cost and awful swap process bound the 
dissatisfied customers to the current service provider (Porter, 1980; Jackson, 1985). Thus, switching cost 
and its intensity moderates the link between customer satisfaction and customer loyalty (Lee et. al., 2001; 
Lam et. al., 2004; Wong 2011). Therefore, we propose:

Proposition 6: Switching costs moderate the relationship between customer satisfaction and customer loyalty.

Consequences of Customer Loyalty

The antecedents proposed in the conceptualized model affect customer loyalty and retention, which in turn 
increase the revenue and lower the operating costs to increase profitability. The more loyal the customers, 
the longer the relationships; which accelerate sales, generate a positive intention, price premium and 
profits to the supplier. Various researchers emphasize the positive relationship existing between customer 
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loyalty and business growth (e.g. Reichheld & Sasser, 1990; Reichheld, 1992; Sheth & Parvatiyar, 1995). 
Customer loyalty has many benefits for the banking, insurance and other financial services e.g. Customer 
loyalty has been linked to business performance, organizational success, profit, and cost (Baldauf, Cravens 
& Binder, 2003; Liang, Wang & Farquhar, 2009). The increased competition in retail banking could lead 
to disloyal and switch customers (Oly et. al., 2007; Beerli, Martin & Quintana, 2004, Lauren & Lin, 2003). 
Loyal customers not only increase the value of the business, but they also enable it to maintain costs lower 
than those associated with attracting new customers (Barsky, 1995; Lam & Burton, 2006). Customer 
loyalty creates entry barriers for competing brands; makes it possible to charge higher prices; gives the 
company time to react on competitor’s innovations; and also function as a buffer in times of intensive 
price competition (Aaker, 1996).

Based on extant literature, we propose (see Figure 1) word-of-mouth; repurchase intention, price 
premiums and share-of-wallet as the consequences of customer loyalty, as explained below:

(g) Word-of-Mouth

Word-of-mouth is an informal oral communication. The loyal customers act as word-of-mouth marketers 
for any company. Customers who are loyal are more probable to present constructive word-of-mouth for an 
organization (Dick and Basu, 1994; Luo & Homburg, 2007; Akbari et. al., 2016). Reynolds and Beatty (1999) 
suggest that the long-term loyal relationship results in greater social benefits and higher word-of-mouth for 
the salesperson and the firm. Customers in long-existing loyal relationships provide free publicity, which has 
a propensity to promote a potentially big business (Reichheld & Sasser, 1990). Reichheld (2003) argues that 
recommend intention is the best metric for gauging customers’ loyalty behaviors. Clients who are willing 
to risk their own reputation by recommending a particular service provider to friends or colleagues are 
most likely to use the same firm for future investment needs (Eisingerich & Bell, 2007). Shrinivasan (2002) 
suggests that e-loyalty has a positive impact on positive word-of-mouth. A satisfied as well as committed 
customer speak positive and recommends his/her company to the others (Bettencourt, 1997). Tsao and 
Hsieh (2012) suggest that when customers’ satisfaction and trust is converted into loyalty, they spread 
electronic word-of-mouth (eWOM). Loyal customers also act as information channels, informally linking 
networks of friends, relatives and other potential customers to the organization (Shoemaker & Lewis, 
1999). There is a significant relationship between loyalty and positive recommendations (e.g. Zeithaml, 
Berry & Parasuraman, 1996; Lam et. al., 2004; Palmatier et. al., 2006; Lam & Burton, 2006; Cant & Toit, 
2012; Akbari et. al.,2016). Therefore, we propose:

Proposition 7: Customer loyalty leads to positive word-of-mouth.

(h) Repurchase Intention

Hellier et. al., (2003) define repurchase intention as individual judgments about buying again a designated 
service from the same company, taking into account his or her current situation and likely circumstances. 
Repurchase intention is a sound service outcome that is measurable (Butcher, 2005). Curtis et. al.(2011) argue 
that loyalty and repurchase intention indicate the strongest positive relationship. Customer loyalty emerges as 
the dominant, significant, direct determinant of repurchase intentions (Eisingerich & Bell, 2007).The buyer’s 
aura to repurchase is a fundamental component of loyalty (Law et. al., 2004). Power and Valentine (2008) 
have recommended that combined levels of satisfaction impact the customer’s reliability or loyalty to the 
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item or services, which impact behavioral goals including buy intention. Customer loyalty manifests itself 
in two dimensions – recommending a services provider to other customers and repeatedly patronizing the 
provider (Lam et. al., 2004). The overall positive experience of the customer leads to favorable behavioral 
intention and lessens malevolence (Zeithaml, Berry & Parasuraman, 1996). Thus, building customer loyalty 
is a strategic necessity in the modern competitive era and gives birth to repurchase intention (Reichheld, 
1992; Reynolds & Beatty, 1999; Bolton et. al., 2000; Fullerton, 2003). Therefore, we propose:

Proposition 8: Customer loyalty gives birth to repurchase intention.

(i) Price Premium

The price premium is defined as the sum customers are willing to pay more for a particular product or 
service, compared to others, and can be either negative or positive. A basic indicator of loyalty is the amount 
a customer will pay for the brand in comparison with another brand offering similar benefits (Aaker, 1996). 
Reichheld and Sasser (1990) suggest that organizations with long lasting clients can often charge more for 
their products or services. Many individuals will pay more to remain with the organizations than to take 
a risk on a more affordable contender. Shrinivasan (2002) found that e-loyalty has a positive impact on 
willingness to pay more.Emotional attachment or association of customer to the company might decrease 
customer resistance to premium prices (Mattila, 2001). Loyalty to the selling firm boosts the customer’s 
readiness to pay a price premium (Palmatier et. al., 2007). Loyalty is an extensively stronger driver of price 
premium because of customers’ emotional attachment to the company (Evanschitzky et. al., 2012). There is 
a significant relationship between loyalty and price premium. Overall satisfied customer continues availing 
of services from service provider even if its prices increase somewhat. A loyal customer is ready to pay 
a higher price than competitors charge for the benefits he/she is currently receiving a product/service 
(Zeithaml et. al., 1996). Therefore, we propose:

Proposition 9: There is a direct and significant relationship between customer loyalty and price premium.

(j) Share-of-Wallet

Share-of-wallet is the amount of the customer’s total spending that a business captures in the products and 
services that it offers. According to Du et. al., (2007), share-of-wallet of a customer is the share of total 
requirements across all the product categories the focal firm offers. Developing a sustained relationship 
with the satisfied customer may have the greatest chance of maximizing the share-of-wallet (Lam & Burton, 
2006; Keiningham et. al., 2015). Loyal customers are ready to spend more with the same seller that means 
more share-of-wallet (Palmatier et. al., 2006). Loyalty has positive effects on customer lifetime value and 
their share of expenditures (Waarden, 2007). The charm of a loyalty and various reward programs has a 
positive impact on share-of-wallet (Wirtz et. al., 2007). According to Dowling and Uncles (1997), loyalty 
programs straightforwardly upgrade the product or service value proposition. It neutralizes the contenders’ 
methodology and further persuades the purchaser to make the following buy of an item. Jones and Sasser 
(1995) argue that customer loyalty is the sentiment connection to or affection for a company’s people, 
items as well as in its administration. These feelings show themselves in many forms of client conduct. 
The definitive measure of loyalty is a share of purchases in the category. Likewise, many other studies 
advocate that customer loyalty results in higher share-of-wallet (e.g. Dowling and Uncles 1997; Magi 2003; 
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Baumann et. al., 2005; Leenheer et. al., 2007; Meyer, 2007; Evanschitzky et. al., 2012; Cant & Toit, 2012). 
Therefore, we propose:

Proposition 9: Customer loyalty enables the firm to grab maximum share-of-wallet.

cONcLUsION AND sUggestIONs2. 

The foregoing discussion offers several insights and propositions concerning antecedents and consequences 
of customer loyalty. Specifically, it identifies four determinants of customer loyalty along with two moderators 
and four probable outcomes of customer loyalty.

Based on the insights from this study, practicing managers can fine tune their decisions to enhance the 
customer loyalty and marketing performance. Managers should develop effective solutions for redressing the 
complaints of the customers; as conflict handling moderates the relationship between customer satisfaction 
and customer loyalty. At the same time, they should try to incorporate some switching costs for customers 
in their business model, so that even averagely satisfied customers remain loyal to them. In addition, they 
should focus on augmenting the customer commitment and use it as a shield against the attractive and 
alluring offers by the competitors. They should endeavor to build a relationship of trust and faith with the 
customers to win their loyalty. They should also take steps to position both their company and the brand 
positively in the minds of customers, through effective and integrated marketing communication. For 
evaluating the effectiveness of their customer loyalty initiatives, the marketing managers should measure and 
compare word-of-mouth, repurchase intention, price premium and share-of-wallet at regular intervals.

The proposed theoretical model and propositions emerging from it provide a rich agenda for further 
research. First, there is a need and chance to operationalize the constructs and sub-constructs of customer 
loyalty, as proposed in the model. The model will hopefully serve as a framework for further empirical 
research in the realm of customer loyalty and marketing performance measurement and management. 
Empirical research may be conducted in different service settings and product markets to test the proposed 
hypotheses about antecedents and consequences of customer loyalty.
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wORKING OF UPA-1(2004 TO 2009): THEIR 

FOREIGN POLICY WITH PAKISTAN 

Prianka Rani Kanwar 

Abstract 

This paper deals with the social and political relations between India and Pakistan 
during UPA Government's first tenure. Elaborate the major design, which taken 
by UPA-I and their policies towards Pakistan. It also discussed all negotiations,
peace- process, visits of Minister of both countries. meetings and speeches of foreign delegates, and foreign secretariat. During the UPA government regime since 2004, the two countries have maintained high-level interactions, and both the 
countries have close co-operation in the multilateral fields. Several efforts have been made by India to resove the boundary dispute with Pakistan. The Samjauta Express, Delhi-Lahore Bus Service, Srinagar- Muzaffarabad Bus and opening ofa histroric irade route across the line of control are the initiatives made by both the countries to create healthy environment of peace process 

Working of UPA-1(2004 to 2009): Their Foreign Policy with Pakistan 
The elections to Indian parliament resulted in a dramatic defeat of the NDA under Vajpayee and the victory of the United Progressive Alliance (UPA) under the 
leadership of Sonia Gandhi. Mrs. Gandhi declined the office of Prime Minister and instead selected the eminent economist (who was also Finance Minister under 
Narasimha Rao), Dr Manmohan Singh to head the government. Sonia Gandhi was elected chairperson of the UPA.The left supported the government from outside 
without participating in it. To a certain extent the election results constiuted the 
clectorate's rebuff to the use of Hindutva as a political plank and its endorsement of the secular polity in India. 

So lar as torcign policy was concerned, there was marked continuity under 
Manmohan Singh-more especially in relations with important neighbors like China 

Prianka KRani Kanwar", Asst Professor, Department. Political Science, B.A.M Khalsa 
College Garhshankar
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(CBMs) between the wo countries should be implemented in an attempt to 

nomalize relations. They also renewed their commitment to the gas pipeline from 

Iran through Afghanistan and Pakistan to India. "such a project would contribute to 

the welfare and prosperity of the people of both countries., the two leaders 

aftirmed. 

The most significant aspect of the Manmoha-Musharra> talks related to what 

was ruled out, rather than what was ruled in. The Indian Prime Minister told the 

Pakistani President that he would not agrec to any redrawing of the map and any 

furnher vivisection, more particularity on the grounds of religion. "He was open to 

any other proposal for a solution of the Kashmir issue.From all accounts General 
Musharnaf had agrees with the Prime Minister formulation. The General had 
himself becn advocating thinking out-of-the- box, to use the current fashionable

phrase 
"The peace dialogue receved new adrenaline and for a while the prospects appear to be more hopeful. Many confidence building measures were taken as wen a measures to enhance normalcy at the Kashmir (12 November 2004) and witnin days 3000 soldiers left the state. Admittedly, there was some risk in the troop reductions, but the Prime Minster believed that it was a risk worth-taking", In first visit to Kashmir Manmohan Singh announced an Rs 24,000- - India redep 



5,000 troops from Jamnmu and Kashmir, citing an "improvement" in the situation 

there, but the two countries are unable to reach an agreement on withdrawing 

forces from the Siachen glacier. 

On February 18, the train service between India and Pakistan (the Samjhauta 

Express) is bombed near Panipat, north of New Delhi. Sixty-eight people are 

killed, and dozens injured. The fifth round of talks regarding the review of nuclear 

and ballistic missile-related CBMs is held as part of the Composite Dialogue 
Process. The sccond round of the Joint Anti-Terrorism Mechanism (JATM) is also 

held. 
"India joins a frarmework agreement between Turkmenistan, Afghanistan 

and Pakistan on a S7.6bn gas pipeline project. A series of Kashmir-specific CBMs 

are also agreed to (including the approvaB of a triple-entry permit facility) 

In July, India blames Pakistan's Inter Services Intelligence (ISI) directorate 1 
a bomb attack on the Indian embassy in Kabul, which kills S8 and injures another 

141.In September, Pakistani President Asif Ali Zardari and Indian Prime Minister 

Singh formally announce the opening of several trade roules between the two 

countries.In October, cross-LoC trade commences, though it is limited to 21 items 

and can take place on only two days a wcek. 

On November 26, armed gunmen open fire on civilians at several sites 

Mumbai, India. "The attacks on the Taj Mahal Palace & Tower, the Oberoi Trident 

Hotel, the Chhatrapati Shivaji Terminus, Leopold Cafe, Cama Hospital, Nariman 

House Jewish community centre, Metro Cinema, St Xavier's College and in a lane 

near the Times of India office. prompt an alnmost three-day siege of the Taj, where 

gunmen remain holed up until all but one of them are killed in an Indian security 

forces operation. More than 160 people are killed in the attacks. But the 26/11 

Mumbai attacks in 2008 again saw relations slide back". Then in 2011, there was 

an agreement to resume the dialogue, which saw some progress being made on 

Irade and visa related issues before the recent crisis saw relations worsen. The 

foreign secretaries of India and Pakistan will meet in New Delhi on Thursday to 

resume official contacts which India broke off after militants attacked the Indian 

city of Mumbai in late 2008. 
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Siachen and Sir Creek 

Indian and Pakistaní forccs have faced off across the Siachen glacier in the 

Himalayas, known as the world 's highest 
battlefield at 5,500 meters (18,000 feet) 

above sea level, since 1984. The rwo sides have been trying to find a solution tha 

would allow them to withdraw troops but India says it is unwilling to bring its 

forces down until Pakistan officially authenticates the positions they hold. Pakistan 

has said it is willing to do so but on the condition that it is not a final endorsement 

of India's claim over the glacier. 

"Another boundary dispute is over the 100-km (60-mile) Sir Creek estuary 

flowing into the Arabian Sea. The dispute has hampered exploration for oil and gas 

and led to the detention of hundreds of fishermen from the two countries, mostly in 

areas where demarcation is unclear. The two Sides have conducted a survey and 

exchanged maps showing their respective positions". 

He stated his willingness to hold talks unconditionally with all those wno 

abjured violence. The offer was obviously directed towards the Hurriyat. But he 

reiterated that he had repeatedly made it clear that he would not accept any 

suggestion that smacked ofa further division of the state. This categorical assertion

was perhaps provoked by immediate support given to Musharaf's proposal o division into seven zones and demilitanization by Washington and hence the ne 
to scotch it equally and immediately. The US Deputy Secretary of State Ricna Amitage had found merit in MushaTraf's proposal and described it as "to thinking". 



Both Indian and Pakistani officials held extensive discussions on all these 

issue but could not find common grounds. Much less on Kashmir on which the 

gulf between the rwo remained quite wide. General Mushamaf, whose penchant for 

casually floafing unspecified proposals was well-known, in one of his more serious 

essay proposed self-govemment in Kashmir. It was an interesting idea but the devil 

was in the details: the substance and the scope of this self-govermment concept. 

Manmohan Singh was in fact addressing the problem at levels. He was 

Cngaging Pakistan and for the resolution of the Kashmir Issue, but he was also 

trying to address the intemal problems in Kashmir. The Huriyat leaders were 

invited by the Prime Minister but they prefered to meet General Pakistan first 

before meeting Manmohan Singh. The Hurriyat had a certain support base in the 

valley, but not much outside Srinagar and a few other towns. They had not allowed 

their suppont to be tesied in the last by all accounts as fair an clection as possible 

amidst a tlumy of terornst acts and attempts at intimidation with a view to foiling 

the election process. 

The bus service provided immense relief to people from both sides and was 

enthusiastically welcomed from both sides of the divide. "In addition there was the 

Samjhauta Express running from Wagha to Atari and much later Thar Express 

betveen Rajasthan and Sind. More heartwarming was the transformation in public 

opinion in both countries There was a much larger what is referred to as the 

"peace constituency" now. Hardly anybody in India was a votary of war. In 

Pakistan also the people generally and fervently hoped for peace and good 

neighborly relations. Most of then were not in favor of abandoning the quest for a 

Kashmir solution (which to Pakistan realily meant the acquisition of the valley). but 

the overwhelming and demonstrative affection with which visitors from India were 

received was symptomatic of the mood change in Pakistan. Public opinion was 

running much ahead of the ruling elite. 

The summit-level talk gave hope and promise of a breakthrough. President

Musharraf came to New Delhi for his second visit on 17 April (2005) to pusue the 

dialogue. Manmohan Singh declared with flourish that that the peace process had 

become "ieversible"". The new confidence building measures listed in ine Joint 

communique included expanded contacts across the LOC, the possible start or 



Lahore-Amritsar bus service and re-Csiaolishment of consulates in Karachi and 

Mumbai. The two sides agreed that thal terrorism would not be allowed to derail 

the peace process and they also piedged to resolve the Sir Creck and Siachen issue. 

On the Kashmir, they agreed to continue the discussing "in a sincere, purposeful 

and forward-looking manner for a final setlement. President Musharraf told a 

breakfast meeting with the Editors Guild of India that the Kashmir issue cloud 

erupts again in the future if it was not resolved."If you don't resolve it. don't 

blame me for what happens atter 10 or 15 years he wamed. This was a rather 

odd statement for the problem was not what would happen in 10 or 15 years, but 

was happening now-violence and mayhem by jehadis not just in Kashmir, but in 

various parts of India. 

Continuing Stalemate 

Manmohan Singh and Mushaaf made yet another cffort to push the peace 

process when they confemed in New York where they had gone to participate in the 

60 UN General Assembly in September 2005. The joint statement issucd by the 

two leaders confirmed the commitment of the rwo sides to ensure a peaceful 

settlement of all outstanding issue. Manmohan Singh said at the end of the 

talks:"we are very satistied". Opinions differ on the results of the talks, but as the 

news of Pakistan put it, *he optimism (expressed by Manmohan Singh and 

Musharaf) was a litle cxaggcratcd, but pessimism over the fact that the 

discussions didn't make visible progress would be misplaced too". More so to 

quote Dawn, t is often forgotten that for the first time in decades India and 

Pakistan are jointly altempting to address and resolve conflicts and differences of 

long-standing." 

The peace dialogue was seriously disrupted by an increasing number o 
terrorist acts in India. Some ot them may be recounted in view of the impact on 

India-Pakistan relations. Among the more serious ones was the terrorist blasts in 

Delhi markets on 21 October (2005) killing 67 and injuring some 224 people, 
including women ana chilaren. followed on 8 march a terrorist strike on a 

Varanasi at a temple and the nearby railway station which took 16 lives. Despite 
these terist acts, Prime Minister Manmohan Singh flagged off landmark bus 



service from Amritsar to Nankana Sahib in Pakistan on 24 March enabling Sikhs 
regain access to their holy shrines in Pakistan. Manmohan Singh took the 
opportunity to otfer a Peace Treaty to Pakistan. He suggested that both sides in 

Kashmir could work ut cooperative, consultative mechanism for mutual benefit 
with the active encouragement of the govemments of India and Pakistan. 

There were thus serious suggestion Noating back and forth but they were 

batters against the wall of violence and indiscriminate killing by jehadis.The 
terrorists had no stake in peaceful cocxistence. atter the Delhi and Varanasi blasts 
came the attack on 28 December at the Indian Institute of Technology campus in 
Banglore.Although only onc scientist was killed and four person were injured, "It 
was the first indication of an attempt on the elite, scientific or commercial. This 

pattem was also obvious when on 11 July 2006 bombs ripped through packed first 
-class bogeys of suburban trains of Westem Bombay railways in which a number 
of business executives were travelling, killing 200 persons and wounding more 
than 700.This was the second major attack on the city since the 1993 blasts 

"The role of the ISI in financing and training jehadi organizations in Pakistan 

like jaish-e-Muhammad, Lashker-e-Toiba and al-Badr has been a matter of 
considerable contention. Pakistan asks for proof has often been provided but 
Pakistan just blandly ignores and denies"". To take Pakistani press itself has 
provided sufficient proof. To take just one instance. The Herald of Pakistan 
published a series of articles in July 2005 on the revival of jehadi camps in 
Pakistan. Its correspondent who was taken on a guided tour, spotted at least 13 

major camps in just one region-Manschra,to which "traincd militants as well as 

new aspirants are flocking to enlist for jehad or holy war. Western correspondents
have been ever so often reporting the presence and activities of jchadi 
organizations in Pakistan. "Equally noticeable is the fact that most perpetrators of 

terrorist attacks from Ayodhya to London (7 July terrorist attack and Subsequently 
the intended terror attack on British planes flying to USA) have been found to have 

links in Pakistan"". 

t was after these attacks that Manmohan Singh expressed acute concem over 

the safety ot Pakistan's nuclear arsenal A serious problem could arise if the 

nuclear weapons fell into the hands of jehadi clements, he told the CNN. India was 



also 
womied 

because 
the lerror 

inirastructure 

remained 
"largely 

intact "in Pakistan 

despite 
Musharralr's 

commitmenl no 
to aliow the use of Pakistani lerritory to plot 

Ierrorist 
attacks against 

lndia, he 
said."Irust but verify" .he told CNN quoting 

Reagan 
on a query 

whether ne trusted 
usharta. Musharraf 'sown quandary was 

that in many ways he was dependant 
on the support of the religious parties headed 

by mullahs, But for their acquiescence 
he might not have been able to retain his 

unifom along with his office as 
President. Jurist Faraaq Hasan of Pakistan put it 

perhaps too bluntly:" It is difficult to say whether the army is the military arm of 

the mullahs or the mullahs the political wing of the amy. If there was an 

element of exaggeration in this 
statement,there was also a solid core of reality 

behind it. 

Regarding Pakistan's involvement, the Human rights watch report relcased in 

September (2006), while sharply critical as before of Indian army's human rights 

abuses and summary executions in Kashmir, acknowledged that there was 

"considerable evidence that over many years Pakistan has provided Kashmiri 

militants with training, weapons, funding and sanctuary".Although under pressure

from the US after 9/1l attacks, the report stated, Pakistan had banned some 

militant grOups like jaish-e-Muhammed and Lashka-e-Toiba,"" these groups 

continues to operate after changing their names. 

Havana meet 

Musharraf and Manmohan Singh met yet again in Havana, where both had 

gone to pariicipate in the non-aligned summit, to infuse new life into the peace 

process. Manmohan Singh described his meeting with Pakistani president as very 

good and asserted that Musharaf had made commitment to fight terrorism. Their 

Joint statement condemned the Bombay blasts and announced their decision to set 

up a joint anti-terrorist institutional mechanism, but gave no details. The two 

leaders decided to continue the "joint search for mutually acceptable options tor 

peaceful negotiated settlement of all issue between India and Pakistan Including 
the issue of Jammu and Kashmir, in a sincere and purposeful manner .( this was 

repeat of earlier joint statements). They asked the Foreign secretaries to resume 
the composite dialogue and particular mention was made of Sir Creek and Siachen 
issues settlement 



Summing uP 
The Indo-Pak relationship is a complex mix of national prejudices, inflated psyche injured ego and plain +valry. This was rooted in the history of partition and the manner in which the subcontinent was divided into two separate countries in which major role were played by the imperialist policy of divide and rule of the British the growing awakening of the Muslim middle class and the fear of the Muslim landlords of Hindu dominance, the spread of petty middle-class Hindu chauvinism symbolized by the Hindu Sabha and the RSS, and the diffidence of the Congress leadership in the face of these challenges to seriously struggle for the Support ot the Muslims masses. 

India was the chief antagonist almost in the act of birth of the two states. there 
was nothing that India did that Pakistan could not and should not do better. The 
question of accepting to play a smaller country's role in relation to India did not 
arise. No sacrifice was too small: every effort was bent towards achieving equality with India. As it was, a smaller country's fears about a larger country on its borders 
would have influenced the relation between the two in any case, but the history and 
legacy of the two decades before independence added a peculiarly disruptive 
dimension of its own. Sccurity considerations were overlaid with a strong sense of 
rivalry and competition. 

The "testing of wills came to be an unspoken, but no less real, struggle for 
some fundamental values and beliets to0. For Pakistan it was the theory of the two 

nations, for India at trial was the basie structure of her polity. In India the state was 

declared to have no religion of its own and all rcligions were lo be honored 
equally. In Pakistan the state was founded on religion and became its raison d'étre. 

India moved forward towards initially bureaucratic and subsequently. Military 
dictatorship. Noisy and often chaotic Indian democracy stood in contrast with the 

oCcasional discipline and order of Pakistan. But above all the sense of rivalry, the 

fears, the anxieties dominated Indo-Pak relationship. These anxieties in Pakistan 

were often accentuated by the occasional pronouncements of Hindu chauvinists. 

Pakistan search for securities and for parties with India has also led to 

aivergent torcign policy perceptions and equally divergent goals in foreign policy. 

If India tried to block foreign intervention in the region, Pakistan invited it to get 



even 
with India. In the last three 

decades, 
wilh India in view, Pakistan made 

made 

an 

alliance first with one big power ,1ater sent overture to a second one, 

common cause with still another one and then with two of them together. 

alignment. Pakistan towards alignments, India towards minimizing foreig 

he 

Thus India and Pakistan were set upon opposite 
directions, India towards non 

ign 

intervention, Pakistan towards maximizing it. Pakistan 's urge for standing on the 

arly 
same mountain top as India and its continuing crisis of identity lent a particularly 

explosive dimension to the two neighbors mutual dealings. It is in this setting that 

relations in the period under study have to be surveyed. 

An intermational coalition against terrorism is one new phenomenon. The 

search for economic growth is another that calls for peace and stability within and 

around the countries. The cconomic struggle has obliged countries to mitigate their 

political hostilities and to reach out their rivals. India is a much bigger country 

with a crucial role to play in the intemational community and cannot allow itself to 

be cribbed, cabined and confined to a mere Pakistan-specific universe: Pakistan 
could momentarily indulge in such unproductive policies, but not India. There is 
no option but for India and Pakistan to keep engaged to find peaceful solutions to 
the outstanding issue, no matter how agonizing and prolonged the search could 
Tum out to be. 

References: 

1. Rizwan Zeb & Suba Chandran, Indo-Pak Conflicts: Ripe to Resolve, Manohar 
Publishers New Delhi, 2005, p.34. 
S.G. Kashika, Dialogue with Pakistan, Narula Printers, Delhi, 2004. p.167. E.Sridharan(ed.). The India Pakistan Nuclear Relationship. Glorious Printers, New Delhi, 2007, p.67. 
ASutosh MisTa, India-Pakistan Coming to Terms, Millan Publications United Stales Palgrave, 2010. p.56. 

S. Jasject Singh. (ed.), Pakistan Occupied Kashmir, Cosmo Publications, New Delh. 1995p.8 
6. Hilal Ahmad War, Great Disclosures: 'Secret Unmasked', Manas Publications, New Delhi, 2006, p.34. 

Philip Oldenburg. India, Pakistan and Democracy, TJ Intemational PruDIH Padstow, 2012. p45. 
Sumit Ganguly, Conflict Unending: ndia-Pakistan Tension since . Oxford 



University Press New Delhi. 2002, p.34. 

B. Rajeshwari ,Jhe Story of Manmohan Srngh und his Govermment, Munas 

Publications, New Delhi, 2004,p.34. 

10. Rumel Dahiya & Ashok K Behunia (eds, (200) India s Neighborhood: Chalienges 

in the Next Two Decades, 2008. p.23 

I1. Khurshid Mahmud Kasun, Nether a Hawk, Nor a Dove. on Poistan Foneiga 

Palicy, 2015, p-46. 

12. Waheguru Pal Singh & Bshra Asif (eds.) New loics New ppraches, Vira Boks 

Private limitod, New Delhi, 207, p S6 

13. Prema Singh Enuhuring Rivalniesm, Glorious Publishers, New Delhi, 2015, p45. 

14. Zohoor Ahmad Malhkand & GK.Shama, 
"India-Pakistan Peace Proces during 

UPA Governmenl, 
Intennational 

Journal of Soeial Soience and iumanity 

Research, 2014.p45. 

5. Sampath 
Perera, 

Renewed 
clashes between fodia and Pakinan in bispauled Aastmir 

WSWS.org. 2013, p56. 

16. 
uhammad 

Asim 
Malik, 

Pakistoni 
Har ond Conlicas, 

Otord 
Uarversity 

Pras, 

New Delhi, p.12 

17. 
Rana 

Banegi. 

Pakista: 
A 

hper-Natiomal 

Secunty 
Shate, 

www.ipcs.ong 

2014 

18. S. Paul Kapur, 
lndia 

and 
Pakistans 

Unsiable 
Peac:. 

Sindbi 
Pubhkcanon. 

Agn 

2009. p. 

am 

19. 
David 

Mchell, 

"Delemnang 

Indian 
Foreign 

Pokcy 
An 

Examnaton 

of 
Pre 

Ministerial 

Leadership 

style" 
7Tie 

Jourmul of Polhtia 
Seiee, 

Vol.52,
2011, p45. 



ISSN-2347-3797 
Volume 6, Issue 3 

May, 2018 
UGC Journal No 41948 

NAAS Rating 2.72 

IAHRWN 

INTERNATIONAL 
JOURNAL OF SOCIAL 
SCIENCES REVIEW 

Editor 
Sunil Saini, PhD 

IAHRWN 



AHRW ntemational Journal 

Reviem 

2018, 

6I) 

497-501 

teroational 
Joumal 

of Social Scíences 

2018 Indian Association of Health, Research and Welfare 
ISSN-2347-3797 

UGC Journal No 41948 and NAAS Rating 2.72 

hed earth insensitive water wastage: Our legacy to the future 
arched earth 

Manbeer Kaur and Harshpinder Singh 
Khalsa College Gharshankar 

Hoshiarpur, Punjab 

R. Lamba 
Anthropologist, CEO, The Rural Envionrmental 
Enterprises Development Society, Chandigarh 

Ancient scriptures lhave stipulated the priceless treasures of Nature to be inexhaustible. They have, however, warned shout their conservative use and warned against wanton waste. The world today has become aware that its evoloitation of the environment can result in turning man's habitat into a hostile terrain. Living without water, trees, rain forests seems unthinkable and yet the concrete jungles are engulfing large surface areas. While the Earth has 
large resources of water because of which it gained the name of Blue Plant, there is very little fresh water that can be 

used for drinking. Less than one percent of the available water on earth is drinkable. It is a crucial issue for human 
survival if this small fragment of water is endangered in anyway. Reports from all over the world are coming in 
where certain cities are being declared as crisis cities because of the acute threat they are facing of becoming totally 
waterless. The huge realty rates will crash once the water scarcity becomes a reality. The focus of this paper is to 
ascertain how rural populations consider this world water scarcity criscs. Are they awarc? Do thcy cxercise 

conservative measures? How tuned in are they to the water crisis of the world? What measures are they taking to 

conserve weather? A study was conducted among rural populations around Garshankar block of Hoshiarpur district 

among 540 respondents to ascertain theirviews on the issues. The study findings were shared on World Water Day 
among the Faculty and students of BAM Khalsa College, Garshankar, Punjab, India 

Keywords: ancient scriptures, nature, conservative, wanton water, water, trees, forest, drinking water 

Water is everybody's business was one the key messages of the 
2nd World Water Forum. 

According to the Matsya Purana there is a comparison stipulating the 

significance of the bounties of Nature including seemingly 

inexhaustible resources like water and green trees cover. This 

comparative lesson runs thus: 

"Ten wells are equivalent to one Bawdi (large water tank) 

tremendously debilitating impact over the next decade. It will be 
manifested as an economic competition that is ongoing and 
unabated for water quantity and quality. There would be violent 

breakouts of disputes between users because there is steadily 
growing ireversible depletion of groundwater. All these trends tend 
to have a negative impact of unfathomable magnitude on the 

environment. Currently there are one-thirds of the global population 
(over 2 billion people) that lives under severe conditions of acute 
water scarcity during at least I month of the year. There are half a 

billion people the world over facing severe water scarcity all the year 

Ten Bawdis are equivalent to one pond 

Ten ponds are equivalent to one son 

Ten sons are equivalent to one tree round. 
Matsya Puran Several states in Africa and Asia have been earmarked for an acute 

water famine. If they do not work now they may be abandoned by 

populations seeking relocation to water plenty regions. Less than 

one percent of the water available is drinkable. It would have been 

adequate for humans populating the Earth until now. However, 
irrational and indiscriminate waste is fast depleting this resource. 

Thus, the Man-Nature continuum has been established since 
centuries and man has respected this code as a lifelong promise to 

conserve the natural resources surounding him and his vastly 

growing communities. However, the past few centuries and more so 

this particular 21st century has become witness to the unmitigated 
and greatly detrimental impact man has had on his surroundings. The 

greatest challenges of this century have been how man's 
indiscriminate lifestyle has reduced Earth's vast bounty to a mere 

Survival kit. Large verdant forests have disappeared under numerous 

imvisible axes while many a bubbling fresh water source has been 

sipped up by sandy beds. 

Of all the Earth's water bodies 97% are saline and about 3% are 

hard to access. However, recent years have seen some unequal 

distribution due to extreme climate changes. Thus, there are some 

very wet and some very dry locations on the globe with a sharp rise 

in the global freshwater demand. Expansion of concrete, high rise 

cities, industries and leisure activities have pushed the expected 

demand for water which will exceed 40% in 2030, if these trends 

Scaryfacts on scarcity of water continue. 

Water scarcity denotes lack of fresh water to meet essential water 

demand in a population. Currently scarcity has hit most severely 

amost every continent. It has been listed by the World Economic 
OUm (2015) as the largest global risk in having the potential 

Climate change is the driving force that has altered global 

weather-patterns, including the severe dry spells and droughts as 

well as tidal waves floods and deforestation. These are further 

accentuated by perpetually increased pollution, green house gases, 

and wasteful use of water resulting in severely depleted vital 

resources like drinking water. All causes of water scarcity can be 

traced to human interference with the water cycle and prevalent 

water management resources. The current rapid survey is an 

assessment of the levels of awareness the rural populations have 
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Water for Washing Vehicle towards this rare resource. Their views were tabulated and subjected 
to certain statistical states. The results of the survey are a potential 
eye-opener on how aware large sections of population are to this rare 

commodity that is drinking water. 
Tap 

Bucket 

Motor Study on water use and wastage 

Others In an innovative initiative the BAM Khalsa College, Garhshankar's 
Science Department, faculty and students took up a rapid survey on 
the vital question of water and its usage among rural populations. The 

tool of investigation was a questionnaire that involved open and 

close ended question of water, its scarcity and its use. The 

geographical area selected for the survey was the rural areas of 
Garhshankar development block of Hoshiarpur district in Punjab. 
The survey was conducted by the undergraduate students of the 

science faculty. The entire project was coordinated and managed by 
the Professor, Department of Environment Conservation and 

Department of Zoology. The study was conducted in observance of 
World Water Day. 

Figure 3: Water used to wash car or motor bike 

Most of the respondents had motorbikes or cars at home and were 

interested in maintaining them in shiny new condition. For this they 
often spent hours washing and cleaning their vehicles. When they were 

asked about their usage of water for this activity 48 percent reported 

that they used a bucket to fill and use the water while 40 percent used 
the tap directly and allowed the water to flow. Only 8 percent used the 
water from the motor and only 4 per cent reported using other means. 

This activity also shows the indiscriminate waste of water and an 

insensitive attitude towards conservation of the precious resource. 
0.6 

Drinking Water 

Monthly Water Consumption 
30.3 Tubewell 

Tap 
I No Bill 

Rs 100- 
Rs 125/ 

Motor 

Other 

Don't know 

Figure: 1 Source of Drinking Water 

The resources of water accessed by the rural population are shown in 

Figure 1.The most common source of water was tap water with over 
62 per cent of the population reporting its use. There were about 40 

per cent who were using underground water with the help of tubewell 
and motor. Less than one per cent were using other sources which 

they did not elaborate upon. It was interesting to note that the largest 

frequency of water source was that provided by the Municipal 
Corporation and it was also observed that it was largely taken for 

granted. 

Figure 4: Bil for Monthly water Consumption 
There was a general enquiry to ascertain how much on an average 
was the consumption in the informants households. While about 33 

per cent said they had no idea about the bill the consumption ofwater 
there was no doubt which they knew of but they had no idea ofhow 
much bill was being received for the same. About 6 per cent reported 
that no bill was received for their water consumption there were over 
60 per cent who said they paid Rs. 100/- to Rs. 125/-per month for 
this water consumption. Apparently the water here was highly 
subsidised as the area is largely agricultural. This was also probably 
why there was an insensitive attitude towards water wastage. 

4.15 Water Left Running 

Yes Shortage Experienced 
No 

No One gass 
Never Wastage of Water 

Very Little 
Everyday 2.4 Figure 2: Water left running indiscriminately 

When queried if they let the water run indiscriminately there were 
about 30 per cent responses in the affirmative. While they brushed 
their teeth they allowed the tap water to run unchecked in the wash 
basin. There were also 4 per cent who were totally indifferent to the 
water going waste in this manner. However, 40 percent reported that 
they were aware and did not want to waste the water at all. Another 26 
per cent said that they brushed their teeth using one glass of water 

only. This shows that while some people are hugely concermed about 
water conservation a large proportion of the population was 
insensitive to the issue. 

Figure 5: Experienced any water shortage 
When asked if they had experienced any water shortages there 

were 29 per cent who said they had not experienced any shortages of 
water at any time. However, 62 per cent reported that they had 
experienced some shortages during peak summers while a 
significant 18 per cent reported that they were was experiencing water shortages everyday virtually. This was a glaring fact showing how the same region could present such contrasting pictures of 
water availability. 
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A99 Quality of Drinking Water 

When asked about how they disposed offthe bottled in this area. A surprising 69 per cent had reported that they disposed of the botles in the dustbins. Another 25 per cent had thrown the bottles or the waste dump found in the villages. A reckless 3 per cent each said they flung the bottles out of the bus they were travelling or simply threw the used bottles onto on the road itself. 

Very good 
Satlsfactory 
Not good 
We use water filter 

Table 3: Aware of water pollution 
Sr. Pollution Awareness 

On enquiry about the quality of drnnking water in the region these 

However, about 12 per cent confessed that the water quality was not 

on he oround water as well as there was a hint towards contamina- 

Figure 6:Quality of drinking water Percentage 
Yes 

88% 
2 No ere about 18 per cent who said the quality was very good and 35 per 

we ed that the quality of the drinking water was satisfactory. 

12% 

When asked if they were aware of water pollution there were 88 
per cent who said that they were aware but 12 per cent reported that they were totally ignorant on the subject. eood at all while 35 per cent reported that they consistently used 

8tered water as the water quality originally was not good at all. This 
wS probably indicative of the fact that pollution had had its impact 

Table 4: Awareness about water pollution in the area 

Sr. Awareness of Pollution in Area 
Percentage 

tion of the choes and rivers also. 

Table 1: Use ofwaterfilters 

Yes 76.00% 
No 23.40% 

When they were further queried about their being aware of the 
water pollution in their area there were 76 per cent of the respondents 
who reported in the affirmmative while over 23 per cent said that they 
had no knowledge about their being and pollution in the water in 

Water Filters Percentage 
Yes 20.00% 
No 60.30% 
Very less 16.40% their area. 

Always 03.30% 
Awareness of Water level 

The rural population was asked if they used any water filer there 

were 23 per cent who were habituated to the use of filters while 60 per 
cent said that they did not use filters at all. There were also 16 per cent 
who said that they did use water filters but only sometimes when 
there was a bhealth warning or the water was visibility of a poor 

quality. Thus, it was apparent the population was aware of the fact 

that water could be purified using water filters. Among those who 
Dsed water filters sometimes the reason could be that this region falls 
in the Doaba region which has a large number of NRIs. It is probably 
when they come around that the water filters are used. 

Less 

VeryLess 

Is okay 
Don't know 

Figure 7: Awareness of water level in the area 

sked about their awareness about the water level in their 
area there were about 20 per cent who did not have any idea about the 

water level in their area. Another 20 add per cent reported that the 
water table was very less in their area. There were, however, about 
60 per cent of the responses for the water table being sufficient or'ok' 

Table 2: Use ofbottled mineral water 

Bottled Water Used Percentage 

Yes 17.00% 
in their area. No 45.75% 

Some bottles in a week 03.00% Reason for Water Pollution Area 
While Travelling 34.25% 

Pesticides 1he response to the query on the use of bottled water was very 

eresting as over 34 per cent said. They used bottled water only 
while travelling. About 46 per cent were emphatically denying the 

use of botiled water in their day to day lives. There were however, 17 
per cent who used bottle water regularly. 

Industrial pollutdon 

Solid waste 
Other 

3.3 37 Fate of used water bottles 
Thrown On the road 

Figure 8: Reasons for water pollution in the area 

The respondents were asked to inform about what they thought to 

be the root cause of the pollution of the water in their area. The

maximum response was for those respondents who reported 

pesticides to be the main cause of the pollution. Another 37 per cent 

reported solid waste to be the major pollutant while about 11 per cent 

believed industrial effluents to be the culprit. There were 11 per cent 

also who quoted other reasons for the pollution. 

Flung Out of the bus 

Casually drop Near a salld 

waste dump 

Disposed in the dustbin 

Figure 6: Fate of used water bottles 
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vital lesson on water conservation to the larger population. The resp- 
onses gave the idea that they would teach and preach by example. 
They were quick to think about some of the immediate steps they 
would take would be: 

1.5 

Diseases in the Area 
1437 

22 2 
Cancer 

.Become conscious of dripping taps anywhere and outside in the 
home. 

Dengue 

Typhoid 
Prevent wastage of water while washing vehicles, bathing, 

brushing teeth, bathing animals, cleaning floors etc. 
Get water quality tested and use filtered water where required. 

Malarla 

.36 

Be aware of water pollution and get information to authorities for 
its prevention. 

Promote awareness among younger and older generation about 
hazards of water pollution. 
Encourage farmers to get their soils and waters tested. 
Decrease use of pesticides. 
Hold talks, focus group discussions on the issue of water 

Figure 9: Diseases caused by water pollution in your area 

Then asked further to list the diseases commonly occurring in the 
area the responses were quite informative. There were over 6l per 
cent responses for Typhoid and 22 per cent for Dengue. There were 
also about 15 per cent who reported Malaria to be occurring 
frequently while there were also 1.5 per cent responses for Cancer. 

Table 6: Awareness ofpolhution control laws 
conservation. 

Sr. Awareness of Laws Attempt cleaning up of existing'toba' or pond. 
Adopt water harvesting to rejuvenate water table. 

Percentage 
Yes 55.75% 
No 44.25% 

Conclusion 
This was a leading query because the respondents are askedif they 

knew of or were aware of or even had heard to Pollution Control 
Water Scarcity has been seen as a result of consumption caused by 
extensive use of water in agriculture/livestock breeding and 
industry. However, people in developed countries use 10 times more 

Laws and especially those pertaining to water. The responses showed 
that about 56 per cent were aware ofor had heard of Pollution Control 
Laws and there were also a large number, about 44 per cent, who had 
no idea, whatsoever about any Pollution Control Laws being in place 
let alone knowing about any that pertained to water pollution alone. 

This is indicative of the insensitivity of the individuals to even equip 
themselves with adequate knowledge about such a major concern. 

water daily than those living in developing countries. On the other 
hand because production chains are globalised, most of the water in 

developing countries is used and largely polluted to produce 
consumption goods destined for developed countries. 

The last century has been more than half the Earth's wetlands 

being destroyed as they have disappeared. These wetlands are the 
vital lungs of the Earth as they are the habitats of mammals, birds, 
fish, amphibians, and invertebrates. They support cultivation of rice 
and other food crops. They provide water filtration as well as 

protection from flooding. Freshwater lakes like the Aral Sea in 
central Asia have been severly impacted. At one time it was the 

fourth largest freshwater lake, the Aral sea has lost over 58,000 
square kms. The span of three decades has witnessed a vastly 

They could probably see the pollution happening but did not have 
any idea ofbow it could be tacked and subsequently stopped. 

Table 7: Awareness of Dwindling Water Resources 

Sr. Awareness ofWater Resources Percentage 
86.50% 

2 No 13.50% 
When asked if they were aware of the dwindling water resources 

there was a large proportion, about 87 per cent who reported that they 

were aware of the fact while about 13 per cent said that they were not 
aware of the fact that large body of information on the subject. 

increased salt concentration as well. 

Groundwater is a resource for the nearly half the drinking water of 
the world. As of 2010, the world's aggregated groundwater was 

approximately 1,000 km3 per year. Of this 67% was used for 
irrigation, 22%% for domestic purposes and 11% for industrial purposes. 
The ten major consumers of abstracted water are India, China, 
Pakistan, USA, Iran, Bangladesh, Mexico, Saudi Arabia, Indonesia, 
and Italy. They make up 72% of the abstracted waterof the world. 

Table8: Implementing water conservation 

Sr. Implementing Water Conservation Percentage 

Yes 84.00% 
No 04. 20% 

Water crisis impact on world 

.The significant manifestations of the water crisis are as follows: 
Access to safe drinking denied to about 884 million people. 

Inadequate sanitation for 2.5 billion people, leading to water 
pollution 
Excessive groundwater use resulting in diminished agricultural 
yields 

.Overuse and pollution of precious water resources. 

.Harming biodiversity 
.Regional conflicts over water resources resulting in war and strife 

among population. 

Maybe 10.80% 
Not at all 01.00% 4 

The participants in the study were asked if they would like to 
implement some aspects of water conservation in their lives now that 
they had gas some orientation on water conservation. The responses 
showed that 84 per cent of the respondents said they would be willing 
to implement water conservation in their homes and on their land. 
There were nevertheless, 4.20 per cent said they would not like to and 
another about 11 per cent gave the response that they would consider 

the option. So they reported'maybe', 

Lastly the population was asked how they would like to spread the 



is 
already 

apparent in some tions. Partial list of the 

cially as these nation are subsisting largely on the 
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counties 

des having significant magnitudes of populations is given 
concern that 18 percent of the world's population residing in India has access to only 4 percent of its water sources. This is probably the reason why over 163 million Indians are perpetually lacking access to this vital lifeline of safe drinking water. 

consumption ofcontaminated water: 

Sudan (12.3 million) 

Venenuela (5.0 million) 

Ethiopia (2.7 million) 

Tunisia (2. I 
million) 

.Cuba (1.3 million) 

Hasting ofwater 

Water conservation programs involve social solutions that are initiated at the local level, either by the municipal water utilities services or regional governments. Some adaptable strategies include: 

.Publicoutreach campaigns 
.Tiered water rates, that is, charging progressively higher rates as 

the use of water increases as well as or 

f water is the flip side of water conservation. It means 
Wasting 

:lfulv permitting discharge or water without serving any practical 

mose. Inefficient water use has come to be considered wasteful, 

Water management agencies are generaly reluctant to give a 

nerete definition of what connotes water waste. Definitions of 

wAter waste are often considered as permitting water to leak, 

checked discharge, letting water to run to waste into gutters, 

sanitary sewers, or storm drains, from a tap, hose, faucet, pipe, 

SDrinkler, pond, pool, waterway, fountain or pump. Several city and 

Municipal codes also clariy that water in excess of what is 

considered necessary to wash, or clean any dirty object like an 

automobile, sidewalk, or parking area is understood to be flowing to 

Restrictions on outdoor water use for lawn watering and car 
washing etc. 
Field researchers suggested that water conservation efforts 

should be directed at farmers, because crop irrigation accounts for 
70% of the world's fresh water use. Conservation advocates urge the 

removal of subsidies on irigation to force farmers to grow more 

water-efficient crops and adopt less wasteful irigation techniques. 
The study findings show that most parts of rural areas have 
inhabitants who are totaly unaware of the burgeoning crisis ín the 
world pertaining to water. 
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Abstract:Methane is a green house gas, its presence in the atmosphere affects the earth’s temperature and 

climate system. The mean monthly Flux rate of methane (CH4) were measured for two years from Solah Sagar 

Pond, Grassland, Agricultural field and Forest in Ujjain and Indore city, Madhya Pradesh. The flux rates were 

then averaged to compute seasonal and annual flux rates. Results showed that the wetland is a continuous 

source of CH4 (718-2086 mg m
-2

 d
-1

). Agricultural field is also found to be the emitter of CH4 (-0.32-8.75 mg m
-2

 

d
-1

). In contrast, the natural habitats forest and grassland are found to be the strongest absorber for methane (-

7.78 to -13.83 mg m
-2

 d
-1

), (-4.70 to -11.66 mg m
-2

 d
-1

). The effect of different water-sediments-soil property 

variables on methane fluxes were also quantified. CH4 emissions were positively, negatively and significantly 

correlated with factors like organic matter, moisture. The study concluded that the natural system should we 

maintained and minimization strategies should be opted for controlling methane, a green house gas.  

Keywords :Methane, Sink, Source, Minimization strategies  
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I. Introduction 
Methane is amongst the worst of the greenhouse gases. Because of its effective absorption of infra-red 

radiation, atmospheric methane plays a direct role as a greenhouse gas in our global climate. Methane has 21 

times more global warming potential than CO2 and contributes significantly to global warming [IPCC 1992]. It 

controls level of ozone in troposphere and stratosphere, the level of hydroxyl radical in troposphere and chlorine 

chemistry of stratosphere (Wuebbles and Tamaresis, 1993). Methane have strong absorption bands and trap part 

of the thermal radiations from the earth surface. Therefore, it is of concern that the increasing concentration of 

methane may affect significantly on the global heat balance, causing a possible elevation of the global surface 

temperature (Dickinson and Cicerone, 1986). The concentration of atmospheric methane has been increasing 

since the beginning of the 19
th

 century: current levels 1721 ppbv, are the highest ever observed (Chappellaz et 

al., 1990). Therefore the above concern requires research to construct an accurate budget relating sources and 

sinks of methane to atmospheric concentration. The efforts were generated to work out: 

 Measurement of methane fluxes on landscape/waterscape basis from wetland, grassland, forest and 

agricultural crop field. 

 Analysis of various related parameters in soil-water-sediments under diverse vegetation in these habitats 

influencing the methane emission. 

 Strategies for minimization of its efflux in global warming. 

 

II. Materials and Methods 
To study the methane fluxes from different ecosystem, typical representative sites of natural and 

managed plant communities in habitats crossing the seasonal dry tropical climate was selected in western part 

Madhya Pradesh, India. The selected sites were tropical dried deciduous forest dominated Tectona grandis, 

moderately grazed grassland dominated by Iseilema laxum, eutrophicated shallow water bodies the Solah Sagar 

Pond (The pond is utilized for the cultivation of wate-chestnut Trapa bispinosa), Legumes (Soybean/Chickpea) 

sown agro-ecosystem. 

 The selected deciduous forest site is located 20 km southward from Indore (22
o
44’N latitude and 

75
o
50’E longitude) at an elevation of 573M mean sea level and other three sites geographically located in the 

holy city Ujjain situated at the bank of river Kshipra (23
o
11’N latitude and 75

o
43’E longitude) at an elevation of 

515.45M mean sea level. 

 

Gas Sampling Technique  
Gas samplings were carried out using closed chamber technique as standardized by National Physical 

Laboratory (NPL), New Delhi (Parashar, D.C. Gupta et al, 1993). In wetland, a circular motorcycle rubber tube 

filled with air was attached to the bottom rim of a transparent Perspex chamber made from 6 mm plexi glass 

sheet to make it float on the surface of the water. The chamber cover is fitted with a sampling port ad a port to 

which a plastic pressing pump is attached for uniform mixing of air inside the chamber. The sampling port is a 
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hole plugged with a rubber septum through which a 50 ml glass syringe was inserted with hypodermic needle to 

collect gas samples from the chamber. Gas samples were transferred to pre evacuated, sealed glass vials of 100 

ml volume at 0, 10, 20 and 30 min intervals and ambient air sample was also collected near the chamber to 

compare with 0 min flux at the time of calculation. In the forest aluminium base (54L × 33W × 10H cm) with 

internal groove size (48L × 27W × 2H cm) were installed manually. The base was embedded in the soil a few 

hours in advance to ensure that ambient soil atmosphere was maintained in a stabilized condition. The airtight 

Perspex chamber (50L×30W×50H cm) which fitted into the groove of the aluminium base was put in place at 

the -2time of sampling covering an area of 0.1765m . The air inside the chamber was isolated from the outside 

atmosphere and the system was made airtight by filling the groove in the aluminium base with water. Flux 

measurements were made in the late morning at 10 am and afternoon by 3 pm on each sampling day. The 

temperature inside the Perspex chamber was recorded at the time of sample collection (0, 10, 20, 30 min) using 

a thermometer (010 to100C range, Co Immersion Zeal, England) fixed on the inside wall of the chamber for 

calculation of box volume at STP. Water temperature was also measured with a thermometer adjacent to the 

chamber. The collected gas samples in 100 ml glass vials were brought to the laboratory and analyzed for CH on 

a gas chromatograph (Nucon series 4 5700, India) equipped with a Flame Ionization Detector (F.I.D) and a 

column of stainless steel 1/8'' O.D.× 6 feet length packed with molecular sieve 5A, 60/80 mesh column. Injector 

and detector temperature were maintained 0at 80,110 and 110C respectively. The gas chromatograph was 

attached with integrator (Oracle 3). Ultrapure nitrogen -1served as carrier gas (flow rate 30 ml min ). Hydrogen 

was taken as the fuel gas and zero air as the supporting gas with -1 -1flow rates of 30ml min and 300 ml min 

respectively. Gas chromatograph was calibrated by repeated injections of methane standards in the nitrogen and 

ambient air samples. After confirming the peak and retention time for methane in ambient samples, collected 

gas samples were analysed for methane. Gas chromatograph was also calibrated before and after each set of 

measurement. Samples analysed at Vikram University were authenticated (in aliquot) at NPL for 

reconfirmation. CH Fluxes were calculated as: 4 -2 -1 6CH flux F(mg m h )=BV ×∆CH ×16×1000×60/104 STP 

4 ×22400×A×t Where BV  (Chamber air volume in cc at STP) = BV ×B.P STP ×273/ (273+ T) × 760 Box 

Volume (BV)= [(H-h) LW-Biomass volume inside box) Where H= Chamber height, h= channel above soil 

/chamber above water level L= chamber length (cm), W=chamber width (cm), B.P= Barometric pressure (mm 

hg) 0 T= chamber air temperature at the time of sampling (C) Δ CH = change in CH concentration in ppmv from 

zero 4 4 minute to the t minute sampling 2A= area covered by the box (m), t = time in minutes The physico-

chemical characteristics of wetland sediment, water column and forest soil were also analysed. Organic carbon 

in sediment and soil sample was estimated by dichromate oxidation and titration with ferrous ammonium 

sulphate. pH was measured using a pH meter equipped with glass electrode (1:25 soil : water ratio, w/v). 

 

III. Results And Discussion 
Eutrophicated wetland showed methane emission reflecting to enhanced input of autochnous organic 

matter in the sediment and related methanogenesis processes. Annual methane emission was found to be 4308 

kg ha
-1

 yr
-
1.(Table 2) Marked seasonality in methane fluxes was observed, higher emission during the summer 

and low during the winter season. Water temperature in the surface 5cm water column ranged from 20 to 32
o
C. 

Dissolved oxygen in the water column varied from 3.40 to 6.00mgl
-1

. (Table1). Methane fluxes in moderately 

grazed grassland and Tropical Dry Deciduous forest were found to be sink for methane. Annual methane fluxes 

in two natural terrestrial habitats were found to be -11.02kg ha
-1

 yr
-1

 and -22.45kg ha
-1

 yr
-1

.(Table 2) The result 

indicated that the methane consumption in soil was maximum in the winter and minimum in summer season. 

Soil moisture in both the ecosystems was analyzed to be 10.18-30.62 % d.w.10.51-25.31% d.w. while organic 

matter in forest soil ranged from 1.03 to 1.29. (Table 1) In contrast to natural terrestrial systems Soybean / 

Chickpea agro ecosystem showed annual methane emission 5.09 kg h
-1

yr
1
,(Table 2) due to N-input through 

symbiotic nitrogen fixation or fertilizer as well as mechanized treatment of soils to boost crop production. Soil 

moisture varied from 12.68-30.21%d.w. while organic carbon ranged from 0.87-1.07%. (Table 1) 

 

Table 1: Physical and Chemical characteristics of water column-sediment-soil of diversed habitats. 
SITE PARAMETERS SUMMER RAINY WINTER 

Wetland Water Water Temperature (oC) 

Dissolved oxygen (mgl-1) 

Organic C (mg 1-1) 
NH4 

+N (mg 1-1) 

30.70 (2.89) 

3.50 (0.38) 

780.00 (26.00) 
1.02 (0.06) 

30.50 (2.01) 

6.00 (0.20) 

661.0 (21.0) 
4.80 (2.49) 

20.51 (1.71) 

5.00 (0.45) 

795.00 (30.00) 
3.79 (0.61) 

Wetland Pond Sediment pH 

Organic Matter (%) 

NH4 
+ 

-N (mg N 100g-1 
ODS) 

NO3 
–N (mg N 100g-1 ODS) 

7.80 (0.28) 

6.23 (0.80) 

22.50 (6.41) 
2.25 (0.44) 

8.20 (0.62) 

5.51 (0.57) 

12.20 (1.94) 
4.23 (2.49) 

7.80 (0.13) 

4.28 (0.82) 

20.70 (1.60) 
3.75 (0.62) 

Forest Soil Temp(oC) 
Soil Moisture (% d.w.) 

Organic Matter (%) 

39.50 (5.75) 
10.51 (3.84) 

1.29 (0.02) 

28.50 (0.52) 
25.30 (1.81) 

1.03 (0.01) 

25.00 (1.51) 
21.45 (2.08) 

1.12 (0.02) 
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Microbial Biomass C (mg C 
100g-1 ODS) 

32.17 (5.06) 24.87 (1.24) -102.98 (1.32) 

Grassland Soil Temp (oC) 

Soil Moisture (% d.w.) 
Soil pH 

Organic Carbon (%) 

NH4
+ N (mg N 100g-1 ODS) 

NO3
 –N (mg N 100g-1 ODS) 

33.01 (3.03) 

10.18 (1.07) 
8.26 (0.19) 

0.60 (0.03) 

2.42 (0.14) 
1.89 (0.13) 

27.51 (2.51) 

30.62 (2.01) 
8.11 (0.16) 

0.50 (0.11) 

4.02 (0.08) 
3.82 (0.21) 

20.51 (2.56) 

20.42 (0.99) 
8.10 (0.16) 

0.64 (0.15) 

1.88 (0.25) 
1.96 (0.41) 

Agricultural field Soil Temp (oC) 

Soil Moisture (% d.w.) 

Soil pH 
Organic Carbon (%) 

NH4
+ N (mg N 100g-1 ODS) 

NO3
 –N (mg N 100g-1 ODS) 

33.51 (3.68) 

12.68 (3.40) 

8.59 (0.31) 
1.07 (0.02) 

1.14 (0.12) 
1.83 (0.03) 

29.00 (5.06) 

30.21 (2.18) 

8.27 (0.30) 
0.87 (0.03) 

3.87 (0.06) 
3.32 (0.29) 

24.50 (1.54) 

28.00 (1.96) 

8.54 (0.25) 
0.97 (0.01) 

2.04 (0.08) 
2.68 (0.37) 

Values in Parenthesis are standard variation 

 

Table 2: Annual CH4 fluxes from Diversed Habitats 
Ecosystem Annual CH4 flux rate 

(kg ha-1 yr-1) 

Wetland 4308 

Grassland -11.02 

Forest -22.45 

Agricultural field 5.09 

 

Solah Sagar Pond harbors natural water receiving input of domestic waste water and agricultural 

drained water from surrounding fields during the rainy season.  The cultivation of Traka bispinosa and fish 

production. Before and after nut sowing and harvesting, the water body gets abandoned and eutrophicated by 

infestation by weeds dominated by water hyacinth (Billore et al. 1998). The year growth of vegetation in the 

wetland and perennial accumulation of debris in the bottom of pond, constitute a dominant component in the 

sediments which is a key source in methane dynamics. Methane uptake has been attributed to oxidation of 

methane by methanotrophic bacteria to methanol by the enzyme methane monooxygenase, which is oxdyed  by 

means of dehydrogenises and the bacterial electron respiratory chain to CO2 (Conrad 1989). Forest represents a 

succissional climax community, while the grassland has been derived from the forest through biotic factors and 

is maintained in the seral stage by grazing, burning and recurrent manual harvesting. The climax system has a 

higher capacity to interact and hold nutrients for close cycling within the system (Odum, 1996). Only very small 

amounts of nutrients are lost from mature system as compared to disturbed one. Thus the forest has higher sink 

capacity as compared to grassland. Methane fluxes in managed agro ecosystem were affected by agricultural 

management practices. Agricultural field has been derived from the grassland at some time in the past. Two 

types of leguminous crops mainly Soybean and Chickpea are cultivated in the field conversion from native 

grasslands and forest to managed pastures and cultivated crops appear to decrease the normal aerobic soil 

methane sink. Although soil texture, bulk density, water status, nitrogen fertilization (urea, diammonum 

phosphate, nitrogen from symbiotic nitrogen fixation) play a role, intensity of soil perturbation appears to play a 

part in the magnitude of this decrease (Mosies et al. 1997). 

The study stressed the importance of natural plant communities as methane inhibitor. Forest and 

grassland should be maintained. Green cover should be extended. A thorough study to minimizing strategies, 

large scale methane flux estimation is required urgently to save climate. Some of the way outs to methane can 

be use of biofertilizer. Switch over to organic farming.    
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ABSTRACT 

          Right to free and compulsory education for children in the age group six years to fourteen years 

has a long background history. It's journey began in the 1813 and ended on April 1,2009 taking 

almost two hundred years to cover the distance stretching between Charter Act 1813 and Right of 

children to free and compulsory education Act 2009.Right of children to free and compulsory 

education bill 2009 was introduced in the parliament. The   bill was passed by both the houses of 

parliament and received of the assent of the president of India on 26 August 2009,which came into 

force on 1
st
 of April 2010. The bill is Amended  in 2017, 2019 The present research paper deal with  

study  of   Awareness of Right to Education Act 2009 &It's Amendments .The sample consists of 200 

teachers from 26 randomly selected  schools  of  Teh. Garshankar of Hoshiarpur district of Punjab 

.The random sampling technique has been used for selection of sample. The investigator  have 

developed a questionnaire to measure the awareness of right to education act 2009 and it's 

amendments  among  teachers on basis of Location and Gender .For analysis of data percentage  

method have been used in study. Overall results shows that teachers have a significance  awareness 

about right to education act 2009 and it's amendments 

          Key words: - Right to education Act, No detention policy, Teachers, Qualification, Awareness , 

Elementary Education 

 

         RIGHT OF CHILDREN TO FREE AND COMPULSORY EDUCATION ACT 2009 

          Right  to education act has its history in the drafting of the Indian constitution the time of 

independence but more specifically to the constitutional amendment that included the 

article 21 A,  in the Indian constitution making education a fundamental right. This 
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amendment however specified the need for a legislation to describe the mode of 

implementation of the same which necessitated the drafting of a separate education Bill. A 

rough draft of the bill was composed in year 2005. It received opposition due to its 

mandatory provision to provide 25% reservation for disadvantaged children in private 

schools. The right of the children to free and compulsory education Act 2009 is land mark in 

the educational history of India Here is an act to provide free and compulsory education to 

all children in the age group six to fourteen years. It is in the sixtieth year of the republic of 

India that this act providing the right of children to free and compulsory education to all 

children in the age group six to fourteen years. It is in the sixtieth year of the republic of 

India that this act providing the right of children to free and compulsory education gets 

enacted and gets enforced on 1
st
 April, 2010. 

         MAIN PROVISIONAL OF THE ACT 

SHORT TITLE EXTENT AND COMMENCEMENT OF THE ACT:- 

          This act may be called the rights of children to free and compulsory education Act, 2009. The 

act came into force on the 1
st
 day of April, 2010. 

 RIGHT TO FREE AND COMPULSORY EDUCATION: 

       Where a child above six years to fourteen years shall have the right to free and                               

compulsory education [Section 3] 

SPECIAL PROVISION FOR ADMISSION: - 

          Where a child above six years of age fails to get admitted in any school or fails to complete 

his/her elementary education, then he/she shall be admitted in a class appropriate to his or 

her age [ section 5]. 

RIGHT TO TRANSFER TO OTHER SCHOOL: - 

           In case there is no provision for completion of elementary education a child shall have the 

right to seek transfer to school where he/she can complete his/her elementary education.   [ 

section 5]. 

NEIGHBORHOOD SCHOOL: - 

            For carrying out the provision of this Act the appropriate government and the local 

authority shall establish  school within 1 k.m for class 1 to 5 and 3 k.m for class 6 to 8  in a 

neighborhood  area  where it is not so established, within period of three years from the 

commencement of this Act. [Section 6] 
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CENTRE AND STATE TO SHARE FINANCIALRESPONSIBILITY:-  

         The central government and the state government share financial responsibility for carrying 

out the provision of the act. [Section 7] 

APPROPRIATE GOVERNMENT ENSURE ADMISSIONATTENDANCE:- 

           The appropriate government shall ensure compulsory admission, attendance and completion 

of elementary education by every child of the age of six to fourteen years; ensure availability 

of a neighborhood school; ensure zero discrimination of children belonging disadvantaged 

groups or to weaker sections ; provide infrastructure , ensure quality primary education, 

provide training  facility for teacher [Section 8] 

PARENT’S/ GUARDIAN’S DUTY: - 

           Parents and guardians are duty-bound to get their children / ward admitted to a 

neighborhood elementary school. 

NO CAPITATION FEE: - 

            No school or person shall, while admitting a child collect any capitation fee and subject the 

child or his or her parents or guardian to any screening procedure. [Section 13] 

LACK OF AGE PROOF NO BAR: - 

            No child shall be denied admission in a school for lack of age proof. [Section 12(2)] 

NO HOLD BACK ANY CHILD: - 

        No child admitted in a school shall be held back in any class or expelled from school before 

completion of elementary education. [Section 16] 

NO PHYSICAL PUNISHMENT: - 

       No child shall be subjected to physical punishment or mental harassment [Section 17] 

CERTIFICATE OF RECOGNITION REQUIRED: - 

     After the commencement of this act, no school to be established by some private body,           

shall allowed to function without obtaining a certificate of recognition from competent state 

authority. recognition shall be granted only if the school fulfill the prescribed norms and 

standards. [Section 18] 

TEACHER TO POSSESS MINIMUM QUALIFICATION: - 

          Person to be appointed teachers must possess such mini. Qualification as laid down by a 

competent academic authority, authorized by central government. [Section 23] 

PUPIL TEACHER  RATIO:- 

        Every school shall maintain the specified pupil – teacher ratio. [Section 25] 
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NO PRIVATE TUITION BY TEACHER:- 

No teacher shall engage himself or herself in private tuition or private teaching activity. [Section 

28] 

Right of Children to Free and Compulsory Education (Amendment) Bill, 2017 

             In RTE Act 2009 there is provision that these teachers were to acquire minimum 

qualification within five years by March 31, 2015. The amendment bill gives last chance to 

inadequately qualified teachers to acquire minimum qualification with in a period of four 

years till March 31, 2019 to hold their jobs as teachers. 

Right of Children to Free and Compulsory Education (Amendment) Act, 2019 

         In RTE Act 2009, there is provision “No Child Admitted in a school shall be held back in any 

Class.” This means automatic promotions to the next class up to 7
th

 class. Instead of exams, 

schools are supposed to hold continuous and comprehensive evaluation for every child. The 

RTE amend the provision that no student can be detained up to class 8
th

. It would be left to 

states to decide whether to continue the no- detention policy.The bill provides for regular 

examination in classes 5
th

and 8
th

 if a child fails, the amendment bill grants a provision to 

give her or him additional opportunity to take a re- examination within two months. Such 

children will be provided with two month remedial teaching to perform better in the re- 

examinations. If the students still do not pass the exam, the state government may decide to 

detain them. 

Statement of Problem:- 

" AWARNESS OF RIGHT TO EDUCATION ACT 2009 & IT'S AMENDMENTS AMONG 

TEACHERS'' 

OBJECTIVES OF STUDY: - 

To study the awareness of teachers about right to education Act 2009 and it's amendments. 

To study the awareness of male teachers and female teachers about right to education Act 2009 and 

it's amendments. 

To study the awareness of urban teachers and rural teachers about right to education Act 2009 and 

it's amendments. 

 POPULATION OF STUDY: - 

All teachers of Hoshiarpur Distt. Of Punjab 
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SAMPLE OF STUDY: - 

The investigator has selected randomly  only 26 schools in Teh. Garhshankar of Hoshiarpur 

Distt of Punjab . 

The investigator has selected 200 teachers from 26 randomly  selected schools of Teh. 

Garhshankar. 

The investigator has selected 06 urban and 20 rural schools , 

The investigator has selected 66 urban teachers and 134 rural teachers The investigator has 

selected 100 Female teachers and 100 Male teachers. 

The investigator compares the data of male and Female teacher about awareness of R.T.E 

Act and  it's amendments  . 

The investigator  compares the data of urban and rural teachers  about awareness of R.T.E 

Act and it's awarnesss . 

Methodology of the study:-  

The  investigator has used the descriptive type research method , It is a survey method 

Tools of the study: - 

The investigator has prepared a questionnaire for teachers to measure the awareness of 

right to education act and it's amendment .For collecting the data in present study  

questionnaire consist of 30 items .Both positive and negative question are made on provision 

of R.T.E Act and it's amendment .Questions has constructed on basis of Yes and No. The 

teacher has to give answer in Yes/No form. 

Techniques of data analysis: -  

In Present study investigator collected data from 200 teachers. 

The teacher is divided into two groups on gender basis that is 100 male and 100 female 

teachers.The teachers are divided on location basis that is 66 urban school teachers and 

134rural school teachers. 

For positive questions one marks for [Yes] answer and zero mark for [No] answerFor 

negative question one mark for [No] answer and zero mark for [Yes] answerData are 

analysis on %age basis ,The formula for calculating % age is  obtained marks /Total marks 

*Scores are obtained  of 200 teacher and percentage is calculated of all teachers.Comparison 

are done for male and female teachers and urban and rural teachers from obtained results. 
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Analysis of data: - 

The investigator found that 87.06%  female  teachers are  aware  about  right to education Act 

2009 and it's amendments 

The investigator found that 79.66% male teachers are  aware  about  right to education Act 

2009 and it's amendments 

By comparing female teachers(87.06%) and male teachers(79.66%) investigator find that 

female teachers are more aware than male teachers about right to education Act 2009 and it's 

amendments 

The investigator found that 83.38% urban teachers are  aware  about  right to education Act 

2009 and it's amendments 

The investigator found that 83.33% Rural teachers are  aware  about  right to education Act 

2009 and it's amendments 

By comparing urban and rural teacher’s investigator find that urban teachers (83.35%) and 

rural teachers (83.38%) almost same awareness about right to education Act 2009 and it's 

amendments . 

The teachers have 83.36% awareness about  right to education Act 2009 and it's amendments 

 

Discussion and conclusion of the study: - 

from the above analysis 

The study revel that female teachers are more aware than male teachers about  right to 

education Act 2009 and it's amendments 

The study revel that urban and rural teachers are almost same awareness about  right to 

education Act 2009 and it's amendments 

In survey investigator find that 200 teachers have a significance awareness about  right to 

education Act 2009 and it's amendments 
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In this research paper an attempt has been focus on study about the utility of available 

facilities in government schools at elementary level to meet the aims and objectives of right to 

education act as perceived by teachers. The investigator has used descriptive survey method. The 

investigator have selected 100 teachers from 40 randomly selected elementary schools .The 

investigator have used self made questionnaire for teachers of government elementary schools as a 

tool for collecting the data. Percentage method, Mean, Standard Deviation and z-test were used in 

order to test the null hypothesis. The study conclude that there was mixed perception of govt school 

teachers at the elementary level towards the utility of facilities under right to education act neither 

favourable nor unfavourable .The perception of urban teachers was more favourable and perception 

of rural teachers was  more unfavourable . It indicates that there is difference between facilities 

provided at urban area and rural area under right to education act. In short it can conclude that right 

to education act is very useful and relevant for Universalisation of Elementary Education that is free 

and compulsory education for all children from 6 to 14 years age group if it implemented properly by 

all state governments and active participation of the community then only possible to achieve the 

target 
 

 

 

Introduction: - Universalisation of Elementary Education 

Elementary Education is the foundation of entire education structure of Nation. 

Elementary Education deserve the highest priority not only on grounds of social justice nor 

democracy but also for raising the efficiency of the average worker and for increasing 

national productivity, which ultimately increase in national income.  Elementary education 

has become a justifiable Fundamental Right. The children of today are future citizen of 

tomorrow and teachers play an essential role in providing education to them.  
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Constitutional, legal and national statements for universalization of elementary 

education Constitutional mandate, 1950 - "The State shall endeavour to provide, within a 

period of ten years from the commencement of this Constitution, for free and compulsory 

education to all children until they complete the age of 14 years." 

National Policy of Education, 1986 - "It shall be ensured that free and compulsory 

education of satisfactory quality is provided to all children up to 14 years of age before we 

enter the twenty first century". 

Unnikrishnan Judgement, 1993 - "Every child/citizen of this country has a right to 

free education until he/she completes the age of fourteen year '' 

 RIGHT TO EDUCATION ACT 2009  

There is a long story behind Right to Education Act. In the beginning in the Article 45 

of the Constitution of India it was stated:"The State shall aim to provide, in the period of 10 

years from the opening of the Constitution, for free and mandatory education for all children 

until they become the age of 14 years."Ever since the states made efforts to provide free and  

compulsory education for children up to the age of 14 years. Later, a new Article 21-A was 

added by the 86th Constitutional Amendment in 2002, which is as follows:"The State shall 

provide free and compulsory   education to all children of the age of six to fourteen years in 

such a way because the State might, by law, determine."By the same 86th Constitutional 

Amendment, a new Fundamental Duty 51(k) was added under the Part 4(A) under 

Fundamental Duties, which is as follows:"Parents or guardians have to provide opportunities 

for education to their child or ward between the age of 6 and 14 years."Later in 2009, the 

Right of Children for Free and mandatory Education Act, 2009 was passed In short; this is 

called the Right to Education Act or RTE. According to this act, all children in the 6-14 years 

age group have the Fundamental Right to get free education The government has enforced 

this law from 1 April, 2010. 

Aims and Objectives of Right to Education Act  

The key objectives of the act are Universalisation of Elementary Education which 

encompasses four major aspects, viz., access, enrolment, retention and quality improvement. 

(a) Universal provision of school facilities:- Universal provision of school facilities means 

that school facilities should be provided to all children between the age 6-14 in the country 

without any discrimination  and that the school be within the walking distance from the home 

of children.  
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(b) Universal enrolment of students: - which means all children between the age group 6-14 

be enrolled by the schools.  

(c) Universal retention of students: - Universal retention means that after joining school, the 

child should remain there till he or she completes his /her elementary school.  

(d) Qualitative improvement of education: - Quality elementary education expands the scope 

of an individual's overall development in terms of skills and employment, leading to 

enhancement of his/her efficiency and overall quality of life 

JUSTIFICATION OF THE PROBLEM 

Though ambitious targets of enrolment have been fixed from time to time to fulfil this 

directive, the desirable goal is still far from our reach. In-spite of the unpredicted progress 

made after independence it has not been possible to realize the goal. So the Constitutional 

directive has not yet been realized because of the number of problems and issues. This 

problem has been even more complicated by providing lower level of facilities at elementary 

schools. Quality Education can be given by teachers only if they are provided better facilities 

of teaching in schools. The success of right to education act depends upon the facilities 

provided in the schools. Only teachers can evaluate the facilities provided in schools because 

teachers are directly related to schools. Whether this facilities are sufficient or not to meet the 

aims and objectives of right to education act? It is also necessary to see that, is this facilities 

exactly being provided to schools?  If, Yes then to what extent it is useful for teaching 

learning process? Only teachers can answer these questions so investigator selected this topic 

to know the perceptions of teachers regarding available facilities at Government elementary 

level to meet the aims and objectives of right to education act. 

STATEMENT OF THE PROBLEM  

 ''A STUDY ABOUT THE UTILITY OF AVAILABLE FACILITES IN GOVERMENT 

SCHOOLS AT ELEMENTARY LEVEL TO MEET THE AIMS AND OBJECTIVES OF 

RIGHT TO EDUCATION ACT AS PRECEIVED BY TEACHERS. '' 

OBJECTIVES OF STUDY 

1) To study the aims and objectives of right to education act  

2) To study improvement of facilities provided by right to education act  

3) To study the perception of government school teachers at elementary level about utility of              

facilities to meet aim and objectives of right to education act 

4) To compare the perception of urban and rural government teachers at elementary level 

towards right to education act 
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5) To study the general provision and procedure in implementation of right to education act 

HYPOTHESES 

1) There is unfavourable perception of govt school teachers at the elementary level towards 

the utility of facilities under right to education act 

2) There is unfavourable perception of urban govt school teachers at the elementary level 

towards the utility of facilities under right to education act 

3) There is unfavourable perception of rural govt school teachers at the elementary level 

towards the utility of facilities under right to education act 

4) There is no significant difference between the perception of rural and urban govt school 

teachers at the elementary level towards the utility of facilities under right to education 

act 

DELIMITATION OF THE STUDY 

This study is delimit to government school teachers at elementary level of S.B.S. 

Nagar  

SAMPLE OF THE STUDY 

The investigator have selected 100 teachers from 40 randomly selected elementary 

schools  

TOOLS OF STUDY 

The investigator have used self made questionnaire for teachers of government 

elementary schools as a tool for collecting the data .Questionnaire consists of 33 items with 

combination of positive and negative items. Questionnaire have been constructed on the basis 

of Likert's  five -point scale that is Strongly Agree, Agree, Undecided, Disagree and Strongly 

Disagree. 

ANALYSIS AND INTERPETION OF DATA 

Percentage method, Mean, Standard Deviation and z-test was used in order to test the 

null hypothesis. The data was analysed on the basis of scoring key.  

RESULTS AND DISCUSSION 

HO1: There is unfavourable perception of govt school teachers at the elementary level 

towards the utility of facilities under right to education act  

By using percentage method the investigator found that 44.54% of perception was 

favourable,43.36% of perception was unfavourable and  12.10% of perception was undecided 

,the difference between favourable and unfavourable was only of 1.18% which was very 

negligible so we can conclude that there was mixed perception of govt school teachers at the 
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elementary level towards the utility of facilities under right to education act neither 

favourable nor unfavourable the first null hypothesis was rejected at this point. 

HO 2: There is unfavourable perception of urban govt school teachers at the 

elementary level towards the utility of facilities under right to education act 

By using percentage method the investigator found that 47.04% of perception was 

favourable, 41.57% of perception was unfavourable and  11.39% of perception was 

undecided .From this percentage we can conclude that favourable perception is more than 

unfavourable by 5.5% so we can conclude that there was mixed perception of govt school 

teachers at the elementary level towards the utility of facilities under right to education act 

neither favourable nor unfavourable the second  null hypothesis was rejected at this point, but 

trend of urban teachers is towards favourable 

HO 3: There is unfavourable perception of rural govt school teachers at the 

elementary level towards the utility of facilities under right to education act  

By using percentage method the investigator found that 42.06% of perception was 

favourable, 45.16% of perception was unfavourable and  12.78% of perception was 

undecided .From this percentage we can conclude that percentage of unfavourable perception 

is more than favourable by 3.1% so we can conclude that there was mixed perception of govt 

school teachers at the elementary level towards the utility of facilities under right to education 

act neither favourable nor unfavourable the third  null hypothesis was rejected at this point, 

but trend of rural  teachers is towards unfavourable 

HO 4: There is no significant difference between the perception of rural and urban 

govt school teachers at the elementary level towards the utility of facilities under right to 

education act 

The 4th null hypothesis was retained that is not rejected .when statistical techniques of 

z- ratio and critical - ratio was applied than it showed that there was not significant difference 

between the perception of rural and urban govt school teachers at the elementary level 

towards the utility of facilities under right to education act, but when percentage method was 

applied the it showed that there was difference between the perception of urban teachers and 

rural teachers. The perception of urban teachers was more favourable and perception of rural 

teachers was more unfavourable. It indicate that there is difference between facilities 

provided at urban area and rural area under right to education act.  

When investigator study the general provisions and procedure in implementation of 

right to education act, the aims and objectives of right to education act, improvement of 
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facilities provided by right to education act than it shows that right to education act is a 

landmark in Indian education history, It is a right step towards "Universalisation of 

Elementary Education ‘‘Many facilities   are provided in government elementary school 

under right to education act. The drop out, wastage and stagnation rate is reducing .Retention 

in school also achieves, but there is many loop holes in implementing right to education act. 

(a)To achieve universal provision of school facilities, elementary schools have set up in all 

the villages of S.B.S.Nagar and to large extent district have succeeded in this direction.  

(b)  Universal Enrolment of students to schools not yet been achieved. The problem of 

universal enrolment in rural areas is more serious than urban area because of following 

factors (i) Illiteracy and Ignorance of parents.(ii) Lack of co-operation between school and 

local community.(iii) Indifferent attitude of authority towards the desired enrolment.(iv) Lake 

of funds and other Finance difficulties.  

(c) Universal retention of the enrolled children:-It is found that most of the children leave 

schools at any stage before completion of their elementary education due parental 

indifference to education. This ultimately results in the problems of wastage and stagnation. 

If a child leaves the primary school before the completion of his /her elementary education, 

It is  terms as wastage. In other-words, wastage means number of dropouts. But if a child 

takes more than the required time in a class to clear, it is a case of stagnation. Stagnation is 

synonymous with failure. The teacher know the causes of wastage and stagnation. They have   

suggested some measures to remove those causes. Suggestion:-(i) Adjustment of school 

schedules (ii) Adjustment of school vocation.(iii) Aware parents and other stakeholders 

about important of elementary education to solve the problem of   parental and other 

stakeholder indifference to education. (iv) Increasing qualified teachers and other facilities 

for  attracting  the children to schools.  

(d) Qualitative Improvement of Education: 

Universalization of compulsory education has failed to catch up the desired target, because 

quality control of elementary  education has not been maintained. It is an open secret that the 

quality or standard has been neglected. There are some Problems for qualitative 

improvements:(i) Problem concerning teachers.(ii) Problem concerning ancillary 

services.(iii) Problem of quality of mid-day meal (iv) Problem of curriculum.(v) Problem of 

school building and infrastructure (vi) Problem of school facilities.(vii) Problem of 

administration.(viii) Problem of Finance and grants (ix) Problem of migrant children(x)  

Problem of no transparency in utilizing the grant These are the some  of the problems, which 
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are still awaiting their answers . Now it is time to think about quality with quantity. We 

cannot afford to slow down the pace of expansion. We need to provide good education for 

every child. 

In short it can conclude that right to education act is very useful and relevant for 

Universalisation of Elementary Education that is free and compulsory education for all 

children from 6 to 14 years  age group if it implemented properly by all state governments 

and active participation of the community then only possible to achieve the target 
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WATER USE PATTERNS AMONG RURAL 

YOUTH OF PUNJAB: AN INDICATIVE STUDY 

FOR MAKING LIFESTYLE CHANGES TO SAVE 

THE ENVIRONMENT  
 

Manbeer Kaur 
Assistant Professor, Department of Zoology, B.A.M. Khalsa College, Gharshankar, District Hoshiarpur, Punjab, India 

 

Abstract -The worldwide concern on water has had populations facing severe water shortages on the one hand and destructive 

floods on the other. The management of water resources is rooted in the perspectives and attitudes of a people towards these very 

available water resources. The objective of this paper is to estimate how the youth of Punjab see the utilization of water vis-à-vis 

its abundance or scarcity in that particular region. 

Whilethe older population has lived through strife and unequal distribution of water resources, it is the younger people who will 

determine the future of the water quantum to be left for their progeny. This is a variable dependent upon the water usage practices 

prevalent among the young men and women of Punjab. The methodology used was to conduct a survey was conducted to quantify 

these perceptions. The youth were administered a questionnaire that had open ended and close ended questions on how they used 

water and what they thought of the availability of water in their homes and surrounding environment. 

The findings of the paper would promote an understanding of the thought process of the youth that govern their understanding 

of water use and conservation. 

Word Count: 197 

Key Words: population, shortage, water conservation, community action, resources, perceptions, survey, questionnaire.      

 

Introduction  

Water scarcity is the drastic result of consumption patterns caused by extensive use of water. The water used for agriculture, 

taking care of livestock breeding and also a thriving industry have taken their toll. If it is any consolation people in developed 

countries use 10 times more water daily than those living in the developing countries.It is a known fact that because production 

chains are globalised, most of the water in the developing countries is largely polluted in the effort to produce consumption goods 

destined for developed countries. 

The last century has seen more than half the Earth’s natural resources being destroyed. Several of them have even disappeared.It 

is almost like the vital lungs of the Earth have been damaged. Along with their deterioration a number of species of flora and fauna 

have also suffered because these wetlands were the habitats of mammals, birds, fish, amphibians, and invertebrates. The wetlands 

also provide continued support to thecultivation of various food crops.  

Ancient scriptures have stipulated the priceless treasures of Nature to be inexhaustible. They have, however, warned about their 

conservative use and warned against wanton waste. The world today has become aware that its exploitation of the environment can 

result in turning man’s habitat into a hostile terrain. Living without water, trees, rain forests seems unthinkable and yet the concrete 

jungles are engulfing large surface areas. While the Earth has large resources of water because of which it gained the name of ‘Blue 

Plant’, there is very little fresh water that can be used for drinking. Less than one percent of the available water on earth is drinkable. 

It is a crucial issue for human survival if this small fragment of water is endangered in anyway.  

Reports from all over the world are coming in where certain cities are being declared as crisis cities because of the acute threat 

they are facing of becoming totally waterless. The huge realty rates will crash once the water scarcity becomes a reality.  

The focus of this paper is to ascertain how rural populations consider this as world water scarcity crises. Are they aware? Do 

they exercise conservative measures? How tuned in are they to the water crisis of the world? What measures are they taking to 

conserve weather? A study was conducted among rural populations around Garshankar block of Hoshiarpur district among 540 

respondents to ascertain their views on the issues. The study findings were shared on World Water Day among the Faculty and 

students of BAM Khalsa College, Garshankar, Punjab, India. 

 

Salient Impact of the World Water Crisis  
(i) Access to safe drinking denied to over 884 million people of the world.  

(ii) Inadequate sanitation for 2.5 billion people 

(iii) Open defecation leading to severe water pollution  

(iv)  Excessive groundwater use gradually pushing diminished agricultural yields 

(v) Overuse of precious water resources.  

(vi)  Seriously harming biodiversity 

(vii) Regional conflicts over water resources resulting in war and strife among population 

(viii) Population at threat due to mismanagement of water resources  

Scarcity of water is vitally impacting upon the life and produce of several nations. Some countries have significant volumes of 

populations undergoing a drastic drinking water crisis. They are having subject largely on the consumption of contaminated water. 

A depiction of these nations and their population afflicted with the crises of water is given in Table No. 1  

http://www.jetir.org/
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Table No. 1 

Sr. No.  Country  Population Impacted upon  

1 Sudan 12.3 million 

2 Venezuela 5.0 million 

3 Ethiopia 2.7 million 

4 Tunisia 2.1 million 

5 Cuba 1.3 million 

Source: Secondary services  

 

Wasting of Water: The Rural Youth Perspective  

Wasting of water means willfully permitting wasteful discharge of water without its serving any practical purpose. There are 

several water management agencies which are generally reluctant to give any conclusive or concrete definition of what connotes 

water waste.However, the act of permitting water to leak, any unchecked discharge of water allowing water to run to waste into 

gutters, sanitary sewers, or storm drains, from a tap, hose, faucet, pipe, sprinkler, pond, pool, waterway, fountain or pump all 

constitutes the act of rampant wastage of water.Several city and Municipal rules and regulations have ensured that water in excess 

of what is considered necessary to wash, or clean any dirty object like an automobile, sidewalk, or parking area is taken to be 

flowing to waste. Stringent monitoring and levying of heavy fines is the method by which Municipal Corporations exercise checks 

and measurers.  

According to an UN climate report, the Himalayan glaciers that have been the magnanimous sources of Asia’s biggest rivers 

namely the Ganga, Indus, Brahmaputra, Yangtze, Mekong, Salween and Yellow river for centuries are now under threat of totally 

disappearing in a few more centuries. This has been largely because of the astronomical temperature rise and unprecedented climate 

changes.About 3 billion people live in the drainage basins of these Himalayan Rivers.There are the developing nations like India, 

China, Pakistan, Bangladesh, Nepal and Myanmar which have had to annually experience floods followed by droughts in the recent 

decades. 

 

Water Conservation: The Indian Responsibility   

Among the main factors contributing to thevital issue of water scarcity includes the scanty management of resources, lack of 

government regulations, and gigantic proportions of ever growing man made waste. It is a major concern that 18 percent of the 

world’s population residing in India has access to only 4 percent of its water sources.  

Water conservation programs cannot be successful without community participation, involvement and the social solutions that 

are initiated at the local level.  

Some of the adaptable strategies include:  

(i) Restrictionson outdoor use of drinking water for lawn watering and car washing etc.  

(ii) Public outreach campaigns. 

(iii) Advocacy through organizing walks. 

(iv) Tiered water rates, that is, charging progressively higher rates as the use of water increases as well. 

A major lacuna in water management is not apprising the farming community of the random wastage of water. Field researchers 

suggested that water conservation efforts should be directed at farmers, because crop irrigation accounts for 70% of the world's 

fresh water use.The current study findings indicate that most parts of rural areas have inhabitants who are totally unaware of the 

fast increasing crisis conditions threatening the world with a shortage of water. 

 

Perceptions on Water Use and Wastage  

In an innovative initiative the BAM Khalsa College, Garhshankar’s Science Department, faculty and students cnducted a rapid 

survey on the issue of water and its usage among rural populations. The geographical area selected for the survey was the rural 

areas of Garhshankar development block of Hoshiarpur district in Punjab. The survey was conducted by the undergraduate students 

of the Science Faculty. The survey was coordinated and managed by the Professor, Department of Environment Conservation and 

Department of Zoology. The students prepared the questionnaire and administered it on a pilot sample  

Figure No: 1 Commonly Used Drinking Water Source 

 
The rural population enumerated the commonly accessed water sources. These are shown in Figure 1. The maximum response 

for a common source of water was reported to be was tap water with over 62 per cent of the population reporting that it was used 

by them. About 40 per cent reported that they were using underground water. This was drawn up with the help of tubewells and 
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Tullu motors. Less than one per cent were using other sources but they did not elaborate which ones. It was interesting to note that 

the largest number of respondentssaid that their drinking water was provided by the Municipal Corporation.Almost all the youth 

reported that they did not think much about this water resource. In fact they took it for granted largely.  

Figure No 2: Perceptions on Water Left Running to Waste Indiscriminately

 
 

When queried if they let the water run indiscriminately during their daily use of the water, there were about 30 per cent responses 

in the affirmative. Giving examples they said that: 

(i)  While they brushed their teeth they allowed the tap water to run unchecked in the wash basin. 

(ii) While washing their hands and face they left the water run on full force. 

(iii) When they wanted to fill a bucket for bathing, the water was allowed to overflow. The wastage did not bother them. 

(iv) They let the water run while shaving. 

(v) Water was allowed to flow as the clothes were being washed. 

 

 There were 4 per cent who were totally indifferent to the water going waste in this manner. However, 40 percent reported that 

they were aware and did not want to waste the water at all. Another 26 per cent said that they brushed their teeth using one glass of 

water only. This shows that while some people are hugely concerned about water conservation a large proportion of the population 

was insensitive to the issue.      

 

Figure No 3: Water used for washing Vehicle  

 
 

Most of the respondents had motorbikes or cars at home and were diligently maintaining them. Many of the men spent hours 

washing them to keep them in shiny new condition. For this they often spent hours washing and cleaning their vehicles. When they 

were asked about their usage of water for this activity 48 percent reported that they used a bucket to fill and use the water while 40 

percent used the tap by attaching a hose to it.They rubbed and scrubbed the vehicle from the wind shield to the wheels and all 

through this time they allowed the water to flow unchecked. Only 8 percent reported that they used the water from the motor while 
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4 per cent reported that they were using other means. This activity also shows the indiscriminate waste of water and an insensitive 

attitude towards taking any steps for the conservation of this precious resource.  

These young people were divided on the issue of conserving water. Their opinion varied on the usage of water. Their different 

reactions were: 

(i) Water is always there- just open the tap. 

(ii) Overflowing water is going back into the Earth then where is the wastage? 

(iii) These habits are ingrained since childhood. They had seen everybody do just that. 

(iv) Before taps, our grandparents tell us that they had to fetch water from long distances but now that problem is not there. 

(v) My grandmother carried three large pots of water on her head from the river. Now there is plenty of water. 

(vi) There is plenty of water all around. Where is the shortage? We live in the ‘Doab’ or land between two water bodies. 

(vii) Nobody is bothered about saving water, then why should we. 

(viii) It is all dependent upon the location. We live here we have plenty of water. How can there be water in desert? In Rajasthan 

there will be paucity of water. Punjab has the Bhakhra (Dam), how can there be shortages of water?  

After seeing the reactionsof the youth on the issues of judicious use of water and conservation of natural resources if was 

essential to know if they had ever faced any shortages of water. They were asked this question of whether they had personally 

experienced any water shortage and the responses are depicted in the Figure No. 5 

Figure No 5:  Experienced any water Shortage 

 
 

The answer to this query was highly illustrative because when asked if they had experienced any water shortages there were 29 

per cent of the respondents who said that they had not experienced any shortages of water at any time. However, there was a large 

majority of 62 per cent who  reported that they had experienced some shortages during peak summers while a significant 18 per 

cent reported that they were was experiencing some form of water shortages everyday virtually. This was a glaring fact showing 

how the same region could present such contrasting pictures of water availability. Thus, it was derived that the youth who were 

nonchalant about wasting water were aware also of the hardships faced when this precious commodity was not available. The only 

point of variance here could be that these youth had not faced the responsibility of having to provide for the family. This probably 

gave them the confidence that they would not suffer any great disadvantage if they had to live with less supplies of water for a few 

days.  

Figure No 6:  Quality of Drinking Water 

 
 

Another significant aspect that was considered close to the youth was the quality of drinking water. On enquiry about the quality 

of drinking water in the region these were about 18 per cent who reported the quality of drinking water was very good. There were 
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also 35 per cent who reported that the quality of the drinking water was satisfactory. However, about 12 per cent confessed that the 

water quality was not good at all while 35 per cent reported that they consistently used filtered water as the water quality originally 

was not good at all.  

This was probably indicative of the fact that pollution had had its impact on the ground water as well as there was a hint towards 

contamination of the choes and rivers also. And yet the most significant aspect of the study was that none of the respondents were 

aware or informed about the debilitating impact of pollution on the drinking water resources of the region. Those who could afford 

water filters were using them with impunity but those who could not afford the water filters were utilizing local, indigenous methods 

of purifying their drinking water. On the whole the water situation of the region was far from being satisfactory.  

Table No 1: Use of Water Filters 

S. No Water Filters Percentage 

1 Yes 20% 

2 No 60.30% 

3 Very less 16.40% 

4 Always 3.30% 

The rural population was asked if they used any water filer there were 23 per cent who were habituated to the use of filters while 

60 per cent said that they did not use filters at all. There were 16 per cent who said that they did use water filters but only sometimes 

when there was a health warning or the water was visibly of a poor quality. Thus, it was apparent the population was aware of the 

fact that water could be purified using water filters. Among those who reported that they used water filters only sometimes the 

reason could be that they had relatives visiting from abroad. This area falls in the Doaba region which has a large number of its 

population working and settled abroad especially in countries like Canada and Europe. It is probably when they come around that 

the water filters are used as these people have much greater awareness of health issues.  

Table No 2: Use of bottled mineral water 

S. No Bottled Water Used  Percentage 

1 Yes 17% 

2 No 45.75% 

3 Some bottles in a week 3% 

4 While Travelling 34.25% 

 

The knowledge about use of filters was supplemented by the use of bottled water or mineral water. The response to the query 

on the use of bottled water was very interesting because more than34 per cent said that they used bottled water only while travelling. 

About 46 per cent said that they were adverse to the use of bottled water in their day to day lives. This was largely because they 

were against the idea of having to pay for water which they took for granted. They felt that the availability of drinking water was 

their birth right. There were however, 17 per cent who used bottle water regularly. They reported that they had been advised by 

their NRI relatives that if they wanted health and longevity they should only drink bottled water otherwise they will succumb to 

diseases and subsequent death.   

 

Conclusion  

The survey brought up some stark facts about the perceptions and level of understanding of the youth of Punjab on aspects of 

water, its judicious utilization and its conservation. While there are many facets to the water issue from a global perspective the 

responses obtained from the survey showed that the youth was quite unaware of the gravity of the situation. 

A focus group discussion held after the filling up of the questionnaires brought out the following facts: 

(i) Awareness levels on the global water situation were low. 

(ii) Some of youth were having some information about conservation of natural resources but they had not made the connect 

with the severity of the water problem. 

(iii) Most youth were suffering from the pigeon eye shut syndrome. They hoped that if they remained ignorant and uninvolved, 

the situation would take care of itself.  

Being from a rural environment and an agricultural background, these youth were very aware of the pollution and contamination 

of the ground water table because of the pesticides and chemicals being used in agriculture and being drained underground by 

irrigation and rain water run off. However, they still were unable to arrive at the conclusion that they were already compromised. 

None of the youth acknowledged that they were under threat because of water scarcity or large scale water contamination. 

This is a situation that demands grassroots level awareness generation programmes for rural youth. These programmes could be 

focused, area- specific and totally oriented towards youth. This is the only way to turn the youth into a focused movement for 

conserving the precious, life sustaining activity - water.  
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ABSTRACT 

Children are pillar of the nation and they must be reared up under suitable home environment. Children can be mould 

good or bad according to the training they received from their parents right in their early days. From the findings of the present 

study it is clear that for proper development  of children it is necessary that both parents must be present but due to service or 

some other reason one parent has to remain absent from the home and it effects the adjustment of the children. 
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Man lives in complex and multifaceted 

environments and his adjustment largely depends upon 

the degree of his competence in biological and 

psychological needs within the frame work of 

environmental facilities and constraints. This competence 

is really an outgrowth of organism environment 

interaction the sensory equipment, through which 

experiences are deprived from environment, is at birth, 

neither fully developed nor adequate for initiating these 

experiences that are necessary to generate complete set of 

adjective reactions. 

A number of psychologists have studied the 

effect of varying amounts and types of experiential 

impoverishment or deprivation on psychological 

processes of the members of various ethnic and cultural 

groups.(Mishra RC 1990) examined the impact of 

experience and training on perceptual cognitive task 

performance by children of socio culturally deprived 

group.  

These studies have been initiated as a 

consequence of growing awareness that there is need for 

improving the lot of deprived people on one hand and as 

an outcome of growing curiosity among social scientists 

for understanding the effects of derivational environment 

on behavioral and social processes. (Whiteman and 

Deutsch1967) have considered social deprivation may be 

related with environmental factors.  

Deprivation 

The term deprivation has been used in a variety 

of ways. From etymological point of view the term 

deprivation steps from the verb ‘to deprive’ which means 

dispossess or strip (a person or an object) and it implies a 

felt loss. It also stands for certain deficiencies in the 

environment. In psychological literature deprivation has 

been frequently used as an explanatory construct as well 

as an empirical variable to account for a variety of 

behavioral characteristics observed in controlled 

laboratory studies in natural settings. It has been 

extensively used by animal psychologists as a source of 

motivation. Many types of deprivation are there like 

Cultural, Paternal, Maternal, Economic, Environmental, 

Emotional, Social and Educational deprivation. Any of 

these types could, with various degree of precision be 

used to denote ‘deprivation’.  These type have labeled a 

large area of behavioral and social interest and represent 

negative conditions which impose severe restrictions on 

availability of Pre-requisites for the growth and 

development of human potentials.(Ojha 1987) studied that 

achievement score of the students belonging to 

economically disadvantaged children were found lower 

than the score of those belonging to rich families. 

A child become a deprived child when deprived 

of certain essential features of home life, some degree of 

what might be called ‘ Deprived Complex’ becomes 

manifest, lack of hope, is the basic feature of the deprived 

child who of course is not all the time being antisocial. In 

the period of hope the child manifest an antisocial 

tendency. 

FRUSTRATION 

The term ‘Frustration’ refers to the blocking of 

behavior directed towards a goal. It is classification of 

adjustive demands or stress and is closely inter related 

with conflicts and pressure. Frustration tends to elicit 

anger, anger accompanied by a tendency to attack and 



remove the obstacles to ones goals. Its continuation leads 

to feelings of wanting to hurt or destroy the person 

viewed as a source of same.  

The disadvantaged children have been shown to 

have significantly lowered self esteem as compared to the 

advantaged group. Some of the studies reviewed earlier 

provide evidence that prolonged deprivation retard 

development of intellectual ability.  (Bredley et at 1984)  

expressed their view of that mother’s education showed a 

higher association with infants IQ in single parent family. 

The maternal and paternal influence is very 

important for the better adjustment of the child.(Byles 

John 1980)A Studied 120 girls who were removed 

temporarily from their parental care during early 

adolescence.  Thus the studies like the present one are 

necessary to search the factor which can help proper and 

healthy development of children with following objective.  

The present study is aimed at with objectives to 

measure the effect of deprivation on the adjustment of 

children and reaction given by them to the frustrating 

situations  

MATERIALS AND METHODS 

Ludhiana is the largest city in the Punjab state. 

Its population is about 3.5 million. Its latitude is 

30055’North and Longitude is 75054’ East. Its elevation is 

252 m. it is a commercial and cultural center of state with 

great number of educational establishment, sports and 

recreational facilities. It is also called a mini Manchester 

of Punjab. 

By using sampling technique subjects were selected from 

Ludhiana district. The children of age group 8 to 12 were 

selected. The main criteria was their father should be 

truck drivers travelling from one place to another. Though 

all subjects were school going so first the permission was 

granted from authorities. 

Total Sample - Deprived Girls – 10 Non Deprived Girls – 

16 

              Deprived Boys – 15 Non 

Deprived Boys – 19 

The 60 subjects treated as the effective sample of 

the present study were divided into four classified groups 

namely A1B1, A1B2, A2B1, A2B2. This was done following 

a 2×2 balanced factorial design. The x and SD obtained 

by the four classified groups on different measures of 

reactions given to frustration and adjustment are 

displayed in Table 1.1 

Tools Used 

Adjustment inventory and Picture Frustration 

Test were used. Each of the tools used was administered 

individually on the subject. 

Variable under study 

The two main variable Sex difference and 

deprivation were treated as independent variable where as 

obstacle dominance and Ego dominance these categories 

treated as dependent variable. 

Table 1.1: The Mean and SD 

Groups A1B1 A1B2 A2B1 A2B2 

OD     x 

          S 

4.40 

2.06 

2.80 

1.61 

3.30 

1.33 

4.90 

1.72 

ED     x 

          S 

9.30 

2.31 

11.00 

1.24 

10.70 

1.70 

9.70 

2.40 

 

Table 1.2 Complete summary of 2×2 factorial design for OD responses 

Source of variation SS Df MSS F 

A 

B 

A×B 

2.50 

0 

25.60 

1 

1 

1 

2.50 

0 

25.60 

0.85 

 

8.76 
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With in 105.00 36 2.92 

Total 133.10    

 

Table 1.3:Complete summary of 2×2 factorial design for ED responses 

 Source of variation SS Df MSS F 

A 

B 

A×B 

With in 

0 

1.2 

18.30 

140.3 

1 

1 

1 

36 

0 

1.20 

18.30 

3.89 

 

0.30 

4.70 

Total 159.8    

 

                                              

Figure 1.1:The OD responses given to the frustrating situations do increase 

Figure 1.2: Influencing the ED responses 

RESULT AND DISCUSSION 

Table 1.1 the first characteristic of behavior was 

exhibition of obstacle dominance (OD) response given to 

frustration situations. If the four means are arranged 

hierarchically then it is seen that the girls who were non-

deprived of their parents had given maximum number of 

OD responses (x=4.90, SD=1.72). The poorest OD 

responses were given by boys who were not deprived of 

their parents (x=3.30, SD=1.33). Though the x difference 

is large the data is subjected to the analysis of variance. It 

is varied at two levels that is deprived versus Non 

Deprived. The finding of summary reveal on interesting 

fact when they are intersecting each other. They do have 

highly significant influence. This could be seen from A×B 

interaction effect. MSS of 25.60 (f=8.76 df 36P>.01). It 

means that when the factor of deprivation inter acts with 

the factor of Sex. The OD responses given to the 

frustrating situations do increase. It is presented 

graphically in Fig 1.1. 

Second characteristic of behavior was Ego 

dominance responses(ED). The Mean and SD is also 

given in Table 1.1. The A1B2 group is the group of girls 

who were deprived parently were seen having highest ED 

responses. (x=11.00, SD =1.42) More or less equal × 

Score was obtained by A2B1 group of Non Deprived boys. 

(x=10.70,SD=1.70). Difference in mean is not very large 

in all four groups. Then the data put to 2 way analysis of 

variance in Table 1.3 

It was observed that neither the sex difference 

nor the degree of deprivation influenced the frequency of 

ED responses. However for influencing the ED responses 

the two factors were found interdependent on each other. 
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It becomes clear when we observed Fig1.2. Here means 

of A1 and A2 are plotted against the 2 levels of B to 

demonstrate the interaction effect of A×B. The lines 

drawn can be seen intersecting each other. Obviously the 

A×B intersaction effect is significant.  

From the finding of the present study it is clear 

that for the development of the child both the parents are 

necessary. Behavioral development depends on many 

factors on which interaction with parents is an important 

one.  So it is recommended that parents should spend 

ample time with their children for their proper growth and 

development. And more extensive studies like the present 

one must be carried out to reveal the other factor that are 

responsible for developing healthy reactions givento the 

frustration situations like nature of family, educational 

standard of parents, home atmosphere, cultural and social 

conditions. 

Healthy children both physically as well as mentally are 

the inevitable part of any culture and nation. Hence large 

numbers of studies need to be concentrated on children 

for their better development. Studies like the present one 

can be carried out to search the factors which can help 

proper and healthy development of children because it has 

very wide scope.  
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Abstract: The present study is designed to highlight that how Vedic mathematical techniques canhelp improve 

the achievement score of students. This experiment is performed to assess the effectiveness of vedic 

mathematics. The objective of the study was to find out significant difference in mean achievement score of 

experimental group (trained in Vedic mathematics techniques) and controlled group (trained in conventional 

mathematics techniques). Both the groups were trained with their respective techniques for a period of 4 weeks. 

Researcher pre-test the groups to find out whether there is a significant difference in the group before the 

experiment. After training, researcher prepare achievement test for both the groups. Then t -ratio test analysis is 

done. Which revealed that the result is statistically significant. The students trained in Vedic mathematics 

techniques got higher achievement mean score that suggests future expansion and exploration of Vedic 

mathematics to build a successful foundation of mathematics. 
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I. Introduction:- 
 Mathematics is one of the most Vital field of study which is mandatory for expansion and of different 

disciplines and professions. The modern or conventional mathematics is the synthesis of different techniques 

and concepts developed over thousand year of civilization and is evolving each day. Although it is an 

indispensible part of curriculum in school in the whole world, still it has been a taboo to many students. With 

the advancement in technology, the cognitive and intellectual capacity of our students has further decreased. 

Mathematics is a subjects that is based on reason and mental exercise which is an unpleasant experience for 

many students. Contemporary Researchers and studies have revealed that Vedic Mathematics techniques attract 

students and create passion to learn and solve huge calculations, in seconds. Vedic mathematics provide us an 

alternative approach for computational aspects of mathematics. 

 

Vedic Mathematics 
 Vedic mathematics is the system of mathematics which is a part „Atharva Veda‟ one of the four sacred 

scripture of ancient Indra. It was reconstructed by Sri Bharati Krishna Tirth ji (1884 -1960) between 1911 to 

1918. It includes arithmetic, Algebra, Geometry, trigonometry, factorization, calculation etc. Vedic Mathematics 

techniques are based on 16 sutras (formula) and 13 up sutras (corollaries) these techniquesare very coherent, 

flexible, easy and promote memory and creativity. This can be a supplement to the conventional methods of 

teaching. 

1. Ekadhikena Purvena 

2. Nikhilam navatascaraman Dasatah 

3. Urdhva Tiryagbhyam 

4. Paravartya Yojayet 

5.  Shunyan Saamyasa nyccaye 

6. Anurupye- Shunyamanget 

7. Sankalana- Vyavakalanabhyem 

8. Puranapuranabhyem 

9. Calana Kalanabhyam 

10. Yavadunam 

11. Vyastisamastih 

12. Sesantyadvayamantyam 

13. Sopantyadvayamantyam 

14. Ekanyunena 

15. Gunitasamuccayah 
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16. Gunakasamuccayah 

 

In the present paper students were assessed in four areas of mathematics arithmetic, algebra, trigonometry and 

calculus. 

 

Aims and Objectives 
1. To study the effectiveness of Vedic mathematics on performance of students in 4 selected areas of 

mathematics over the conventional mathematics. 

2. To study the difference in learning outcomes of students using Vedic mathematics and conventional 

mathematics. 

3. To study the addictiveness of Vedic mathematics for enhancing the time taken by students using Vedic 

mathematics and conventional mathematics. 

4. To Study comparatively effectiveness of Vedic mathematics techniques and repular methematics techniques 

in four areas arithmetic,algebra,trigonometry and calculus. 

 

Study Area 
 The present study is conducted in K.V.M. school, city campus,Ludhiana, Punjab  which  is  between 

30.9010oN, 75.8573oE  latitude and longitude. The investigator prepared and standardize mathematics 

achievement teston the selected topics. Students in the age group of 11 to 14 are considered as population of 

study.The investigator selected 50 students. Students were then divided into two groups of 25 students each. 

Onegroup is treated with Vedic mathematics Techniques and the other treated in regular conventional 

mathematics techniques for 4 weeks. 

 

Materials and Methods:- 
 This study is an experimental approach to the problem. This is designed to find the effectiveness of 

Vedic mathematics on the achievement in relation to intelligence of the students. There was no such 

standardized test or tool available investigate constructed the achievement tests which were employed for pre 

and post experiment. 

The experiment group was taught in Vedic methods and the other groups (controlled groups) taught in 

conventional regular methods for four weeks. 

 

Statistical Analysis 
 The data is extracted and evaluated noting the lime and scores of the students. The measure of central 

tendency, dispersion are used to measure the nature of data, T-ration test us used to find the significant 

difference between the mean achievement pretest and post -test scores. 

 

Hypothesis 1:-There is no significant difference between the achievement mean scores of pre-testexperimental 

group and controlled groups. 

 No. of Student‟s Mean S.D. T-value 

     

Experimental group 25 18.114 4.519  

     

Controlled group 25 20.025 5.062 1.039 
     

 

For sample size 50 the degree of freedom 50-2=40. Thus t 0.01=2.682 and t0.05= 2.011 and the calculated t-value 

is 1.037 which is not significant at 0.01 act 0.05 level. There Hypothesis is accepted that there is no significant 

difference between the achievement mean score of pretest experimental group and controlled group. 

 

Hypothesis 2:There is no significant difference in post-test achievements scores of students treated withVedic 

mathematics and conventional mathematics techniques. 

 

Table -2 Mean ,SD, t-value of post-test achievement scores of experimental group and controlled group. 

 No. of Student‟s Mean S.D. T-value 

     

Experimental group 25 31.850 5.631  

     

Controlled group 25 25.116 4.619 4.586 
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 For sample size 50, the degree of freedom is 50-2 i.e 48, t0.01= 2.682 and t0.05=2.011 the calculated t-

value is 4.586 which is significant at 0.01 and 0.05 level. Therefore difference between the achievement score of 

experimental group and controlled group in significant, which proved the effectiveness of Veidc mathematics 

over conventional mathematics. 

 

Limitation of study: 
Due to limitation of time, present study was limited in the following aspects. 

1. Small sample size 

2. Research tool has been developed by the researcher himself. 

3. Research tool/project is experimental restricted to PMT Hoshiarpur of Punjab. 

4. Research is restricted only to age group of 11 to 14 years in year 2018.  

 

Scope of Study 
 Mathematics is queen of sciences.According to famous Philosopher Kent “A science is exact only in so 

far as  it employ mathematics”. It is the way of thinking logically and rationally. So the curriculum mathematics 

should very carefully be designed in different level of educations. The present experiment definitely give us 

hope that Vedic mathematics can be the part of curriculum of mathematics. 

 

II. Results and Discussions 

 Results are inspiring and hopeful. Vedic Mathematics‟ techniques can give a new dimension in solving 

high school mathematics problems. It adds fun elements and increase students enthusiasm. Vedic mathematics 

techniques are helpful in diminishing the fear of mathematics and encouraging innovation. These techniques are 

easy and fast. Having less number of steps,it reduces error, sharpen mind and increases mental ability. In the 

present era, overexposure to technology has reduced the charm of rapid calculation which can be rekindled 

using Vedic mathematics Vedic mathematics may not replace the present system of teaching mathematics but it 

can definitely add value in the learning process at school levels. 
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Abstract 

In this research paper a study has been done on the perception of elementary School Management 

Committee Members and School Teachers towards implementation procedures of “The Right of 

Children to Free and Compulsory Education Act 2009” in the block Banga of district S.B.S. Nagar, 

Punjab. The investigators have used Descriptive Survey method for the present study. The sample 

consists of 150 teachers and 100 School Management Committee Members from 50 selected 

elementary schools which are situated in the block Banga of district S.B.S. Nagar, Punjab. The 

Random sampling technique has been used for the selection of sample. The investigator has 

developed two Questionnaires (One for School teachers and another for School Management 

Committee Members) to measure the perceptions of teachers and School Management Committee 

Members towards implementation procedures of the Right to Education Act, 2009. For the analysis of 

data Mean, S.D and “Z” test have been used in the present study.  

The overall results indicate that the perceptions of elementary school teachers and School 

Management Committee Members have Favourable   towards implementation procedures of The 

Right of Children to Free and Compulsory Education Act 2009. The present study shows that the 

elementary School teachers have more favourable perceptions than that of the School Management 

Committee Members towards implementation procedures of The Right of Children to Free and 

Compulsory Education Act 2009 in the block Banga of district S.B.S. Nagar  

 

Keywords: Perception, School Teachers, School Management Committee Members, Rightto

 Education, Act (2009),  Elementary Education. 

 

Introduction 

Since British rule till date Legal Arguments and National Statements for UEE are promotedby 

various commissions and committees under Clause 43 of the Charter Act, 1813 made it obligatory for 

the state to promote “knowledge of sciences” among the natives of India. Indian Education 

Commission of 1882, popularly known as Hunter Commission, declared the elementary education of 

the masses to be that part of the educational system toward which the State would direct its major 

responsibility.ShriGopal Krishna Gokhle put forward the demand for free and compulsory elementary 

education in the country.The Sargent Report (1945) recommended compulsory and free education 

should be introduced for both boys and girls. After independence under Article 45 of Directive 

Principles of State Policy in the Constitution (1950) stated that “The State shall endeavour to provide, 

with in aperiod of ten years from the commencement of this Constitution, for free and compulsory 

education to all children until they complete the age of 14 years. Few years later the National Policy 

of Education (1986) reiterated to ensure that free and compulsory education of satisfactory quality is 
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provided to all children up to 14 years of age before we enter the twenty first century.NPE was 

revised in 1992; its Program of Action (POA) stresses the need to lay down minimum levels of 

learning at the primary and upper primary levels as a way to promote equity and quality.The National 

Knowledge Commission’s Recommendation (2005)asserted that “providing universal access to 

quality school education is a cornerstone of development and a minimum necessary condition for 

progress towards making India a knowledgeable society.” So, the commission pleaded for legislation 

at the central level to affirm the Right to Education, which is a fundamental right mandated by Article 

21A. The central legislation should be enacted along the lines of the Panchayat Raj (Amendment) 

Act, requiring the states to enact Right to Education Bills within a specified time period. 

RTE Act (2009): The right of children to free and compulsory Education Bill 2008 was introduced in 

the Parliament. The said Bill was passed by both the houses ofparliament and received the assent of 

the president of India on 26
th

 August  2009.The name of the Act is “The Right of Children to Free 

and Compulsory Education Act, 2009”. Main provisions mentioned in RTE 2009 are as under: 

• It shall extend to the whole of India except the State of Jammu & Kashmir. 

• It is an Act to provide for free and compulsory education to all children of the age of 6-14 years i.e. 

from Class I to VIII. 

• It shall be the duty of every parents or guardian to admit or cause to be admitted his or her child or 

ward to an elementary education in the neighbourhood school. 

• Both the Central and State Government will share the financial and other responsibilities. 

• The local authority like, municipal corporation, municipal council, zillaparishyad or nagarpanchayat 

or panchayat maintain records of children up to the age of fourteen years residing within its 

jurisdiction and ensure admission, attendance and completion of elementary education by every child. 

• The local authority shall ensure admission of children of migrant families. 

• No capitation fee and screening procedure for admission in elementary classes, it makes provisions 

for a non-admitted child to be admitted to an age appropriate class and no child shall be denied 

admission if he or she is entitled to take admission according to the provision of the Act. 

• The private school managements have to take at least 25% of the class strength should belong to the 

economically weaker sections (EWS) in the neighbourhood at the time of admission in Class-I and 

provide free and compulsory elementary education till its completion. 

• No child admitted in a school shall be held back in any class or expelled from school till the 

completion of elementary education. 

• No child shall be subjected to physical punishment or mental harassment. 

• A teacher shall maintain regularity and punctuality in attending the school and complete curriculum 

within the specified time. 

• The pupil teacher ratio from class I to V shall be 30:1 and from class VI to VIII shall be 35:1. 

• Teacher vacancy in a school shall not exceed 10 percent. 

• No teacher shall be deployed for any non-educational purpose either than the decennial population 

census duties relating to disaster relief and general election in different purpose. 

• No teacher shall engage himself or herself in private tuition or private teaching activity. 

• No child shall be required to pass any board examination till completion of elementary education. 

• Minimum numbers of working days/instructional hours in an academic year shall be: 200 working 

days for Class I to V or 800 instructional hours and 200 working days or 1000 instructional hours for 
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Class VI to VIII. 

• Minimum number of working hours per week for the teachers shall be 45 (forty-five) including 

preparation hours 

• There shall be a library in each school providing newspapers, magazines and books on all subjects 

including story books. 

• Play material, games and sports equipment shall be provided to each class as required. 

• National level test shall be conducted like Teacher Eligibility Test (TET) for making eligible the 

teacher to teach in elementary classes and maintaining quality in elementary education. 

• No school shall be run without recognition. 

Statement of Problem 

“The Right of Children to Free and Compulsory Education Act 2009 As Perceived by School 

Teachers and School Management Committee Members” 

Objectives of Study 

1. To study the perceptions of elementary school teachers towards implementing the procedures 

of the Right to Education Act, 2009. 

2. To study perceptions of elementary school management committee members towards 

implementing the procedures of the Right to Education Act, 2009. 

3.  To study the differences between elementary school teachers and management committee 

members regarding their perceptions towards implementing procedures of the Right to 

Education Act, 2009. 

Hypotheses of the Study 

H01: There is no high favourable level of perceptions of elementary school teachers towards 

implementing the procedures of the Right to Education Act, 2009. 

H02: There is no high favourable level of perceptions of elementary school management committee 

members towards implementing the procedures of the Right to Education Act, 2009. 

H03: There is no significant difference between elementary school management committee members 

and teachers regarding their perceptions towards implementing the procedures of the Right to 

Education Act, 2009. 

Methodology of the Study 

In present study investigator use descriptive research survey method is used. In this survey different 

tool, techniques are used to collect, analyze and interpret the data.  

Sample of the Study: The Researcher have selected 150 teachers and 100 schools Management 

Committee Members from the 50 selected elementary schools which are situated in the block Banga 

of district S.B.S. Nagar, Punjab  

Sampling Technique:The random sampling technique has been used in the selection of the sample. 

Tools and techniques used:The Researcher has used two Questionnaires, one for teachers of 

elementary school and another for Management Committee Members of elementary schools as a tool 

for collecting the data.  Both Questionnaires have been constructed on the basis of Likert’s five-point 

scale that is Strongly Agree, Agree, undecided, Disagree and Strongly Disagree.Researcher used 

Mean, Standard Deviation and Z Test for analyzing the data. The Best’s criteria for understanding the 

mean of level perceptions of elementary school teachers and school management committee members 
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towards implementing the procedures of the Right to Education Act, 2009 were used.  

Results and Discussion 

HO1: There is no high favourable level of perceptions of elementary school teachers towards 

implementing the procedures of the Right to Education Act, 2009. 

Table 1: shows the mean level of perceptions of elementary school teachers towards 

implementing the procedures of the Right to Education Act, 2009 

Range of Score Level of Perception 

124-223 Very unfavourable 

224-322 Unfavourable 

323-421 Moderate 

422-520 Favourable 

521-620 Very favourable 

Table 2: Shows the mean and standard deviation and number of the Elementary School teachers. 

 Group Mean Standard Deviation Number 

Teachers  437.74 149.63 150 

 

Table 1 &2 indicates that acquired A.M is 437.74; S.D is 149.63 of elementary school teacher’s. 

According to Best’s criteria the range score level of perceptions is favourable that is 422-520. It 

specifies shows that elementary school teacher’s level of perceptions is favourable towards 

implementing the procedures of the right to education Act 2009 in the block Bangaof district S.B.S. 

Nagar, Punjab. SoHO1: there is no high favourable level of perceptions of elementary school teachers  

towards implementation procedures of the Right to Education Act (2009) is accepted because there is 

favourable perception of elementary school teachers but not very high . 

 H02: There is no high favourable level of perceptions of elementary school Management Committee 

Members towards implementation procedures of the Right to Education Act (2009). 

Table 3: Shows the mean and standard deviation and number of the Elementary School 

Management Committee Members. 

Range of Score Level of Perception 

109-196 Very unfavourable 

197-283 Unfavourable 

284-370 Moderate 

371-457 Favourable 

458-545 Very favourable 
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Table 4: Shows the mean and standard deviation and number of the Elementary School 

management committee members 

Group Mean Standard Deviation Number 

SMCM 390.71 128.39 100 

 

Table 3& 4 indicate that acquired A.M is 390.71; S.D is 128.39 of elementary school management 

committee members. According to Best’s criteria the range score level of perceptions is favourable 

that is 371-457. It shows that elementary school management committee member's level of 

perceptions is favourable in the block Bangaof district S.B.S. Nagar, Punjab towards implementing 

the procedures of the right to education Act 2009. So, HO2: there is no high favourable level of 

perception of elementary school Management Committee Members towards implementation 

procedures of the right to educationAct 2009 is accepted because there is favourable perception of 

elementary school Management Committee Members   but not very high.  

H03: There is no significant difference between elementary school management committee members 

and teachers regarding their perceptions towards implementing the procedures of the Right to 

Education Act, 2009. 

Table 5: Indicate that different between elementary school teachers and elementary school 

management committee members regarding their perceptions towards implementing the 

procedures of The Right of children to compulsory and free education Act 2009. 

Groups N Mean S.D 
Mean 

Difference 
S.E.D Z-Value 

Critical 

Value 
Required at 

Teachers 150 437.74 149.63 
47.03 17.72 2.65 

-0.69 5% 1.96 

S.M.C.M 100 390.71 128.39 -0.07 1% 2.58 

 

Thetable5reveals that the obtained mean score of elementary school teachers and elementary school 

management committee members is 437.74 and 390.71 the mean score and S.D fall under the range 

score of favourable. The mean score of rural school teachers is more than mean score of rural school 

management committee member (437.74 – 390.71 = 47.03). It indicates that there is favourable 

perception of elementary school teachers and elementary school management committee members 

towards implementing the procedure of The Right of children to compulsory and free education Act 

2009. The null hypothesis there was no any significance different between elementary school teachers 

and elementary school management committee members regarding their perceptions towards 

implementation procedures of the right to education Act 2009 is not highly significance, at 5% level 

of significance the difference between required and actual is 1.96 – 2.65 = -0.69 which is low, at 1% 

level of significance the required and acquired or actual difference is low that is 2.58 – 2.65 = -0.07. 

It indicate that difference at 5% and 1% is low so researcher null hypothesis that there is no 

significant difference between elementary school teachers and elementary school management 

committee members regarding their perceptions towards implementing procedures of the right to 
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education Act 2009 is rejected because Z value is higher at 1% and 5% level of significance. It means 

that perceptions of school teachers are more favourable than that of school management committee 

members in blockBangaofdistrict SahidBhagat Singh Nagar of Punjab. 

Major Findings of the Study 

 1.The investigator revealed that there is no high favourable level of perceptions of elementary school 

teachers towards implementing procedures of the right to education Act 2009 in the block Bangaof 

district S.B.S. Nagar, Punjab. 

 2.The investigator revealed that there is no high favourable level of perceptions of elementary school 

management committee members towards implementing procedures of the right to education Act 

2009 in the block Banga of district S.B.S. Nagar, Punjab. 

3.The investigator found that there is significant difference between elementary school teachers and   

elementary school management committee members regarding their perceptions towards 

implementing the procedures of the right to education Act 2009. There is a favourable level of 

perception but not highly favourable level of perception. It can be said that   elementary school 

teachers  is more favourable than that of   elementary school management committee members in the 

block Banga of district S.B.S. Nagar, Punjab towards implementing the procedures of the right to 

education act 2009. 

Conclusion 

The Right of children to free and compulsory education Act came into force from 1 April, 2010. This 

was a historic day for the people of India as from that day the right to education will be accorded 

same legal status as the right to life as provided by article 21 A of the Indian constitution. This 

entitles children to have right to education enforced as a fundamental right from 6 to 14 years. The 

Act has imposed so many roles and responsibility on central and state government, parents, Heads of 

institution, Teachers, School Management committee in  every field  of  education  like  admission,  

retention,  examination  and completion of elementary education by every child up to 14 years of age. 

But few aspects of this Act are very difficult to implement  that is reason it is found through the 

present study that elementary school teachers and elementary school management committee 

members  are not very highly  favourable about the all aspects related to elementary education 

unshared in right to education Act 2009. 
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CHEMICAL  COMPOSITION  AND  ANTIMICROBIAL
PROPERTIES  OF  ESSENTIAL  OIL  Anaphalis  triplinervis
FROM  WESTERN  HIMALAYA

Rajni Kant Sharma,1 Harpreet Kaur,2 Manjeet Singh,2

Manoj Kumar,3 Rabia Sharma,3 G. C. Shah,4

and Pankaj Sharma5*

Anaphalis is a genus belongings to Asteraceae family having more than 80 species of herbaceous plants mainly
distributed in tropical and subtropical areas of Asia. Many Anaphalis species have been traditionally used as antiasthmatic,
anticoughing, expectorant, sedative, and antiphlogistic agents [1, 2].

Anaphalis triplinervis (Sims) Sims ex C. B. Clarke is an endemic medicinal herb of regional Himalaya, traditionally
used to treat epilepsy, laceration of toes, and wounds [3–5]. In continuation of our research on the ethno-medicinal plants
growing in Western Himalaya, here we describe results of phytochemical and antibacterial analysis of the essential oil of
A. triplinervis, which has not been previously reported from this species.

The fresh aerial parts of A. triplinervis were collected during the flowering period from high-altitude forest of Kullu
district of Himachal Pradesh, India in August, 2016. The specimens were authenticated by Dr. Brij Lal (Head, Biodiversity
division, CSIR-IHBT, Palampur (H.P.) India. A voucher sample was deposited at the Herbarium of CSIR-IHBT, Palampur
(H.P.) India, under the reference number PLP-16522.

Essential oil was obtained from ground aerial parts of the plant by hydrodistillation for 6 h using a Clevenger-type
apparatus. The yield of the oil was 0.04%. The chemical composition of the isolated oil was analyzed by GC and GC-MS
under conditions analogous to those published before [6]. The chemical constituents of essential oil were identified on the
basis of retention indices (determined with reference to a homologous series of n-alkanes C8–C22, under identical experimental
condition) by matching mass spectra with those stored in the computer library such as the Wiley mass spectral (MS) library,
National Institute of Standards and Technology (NIST) (Stein 1990), and by comparing calculated retention indices (RI) with
authentic compounds or with published data in the literature [7–9].

The essential oil composition of aerial parts of A. triplinervis is shown in Table 1 in order of their elution from a
DB-5 column. GC-FID and GC-MS analysis of the essential oil showed the presence of 32 compounds representing 86.7% of
the total oil composition. The oil was characterized by the  dominant presence of sesquiterpenes, representing 74.8% of the
total oil. The principal constituents identified were: epi-α-cadinol (15.6%), valencene (9.2%), 1,10-epoxyfuranoeremophilane
(7.7%), α-humulene (5.6%), α-farnesene (5.7%), β-vetivone (5.5%), and germacrene D (4.7%). Other significant constituents
were β-caryophyllene (3.7%), p-cymene (2.9%), (Z)-β-ocimene (2.6%), β-elemene (2.3%), caryophyllene oxide (2.3%), and
humulene epoxide II (2.0%). Comparing our results with previous reports, we see that some constituents like α-humulene,
β-selinene, β-caryophyllene, α-phellandrene, epi-α-cadinol, and  caryophyllene oxide have been previously identified in the
essential oils of other Anaphalis species [10–13].
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The antibacterial activity of the essential oil of A. triplinervis was investigated against four microorganisms,
viz. Staphylococcus aureus (MTCC 3160), Bacillus cereus (MTCC 430), Klebsiella pneumoniae (MTCC 7162), and
Pseudomonas aeruginosa (MTCC 424) by the Agar-well diffusion method [14]. As shown in Table 2, the oil showed
varying degrees of activity against all tested microorganism. The oil inhibited the growth of all tested microorganisms with
zone inhibition diameters from 15 ± 0.8 to 31 ± 0.2 mm and MIC ranging from 117 μg·mL–1 to 203 μg·mL–1. Previously, some
reports on the action of the essential oils against bacteria showed that the essential oils having monoterpene or sesquiterpene
hydrocarbons, and their oxygenated derivatives, as major components, exhibit significant antimicrobial activities [15]. The
results of the present study were well supported by previous reports that A. triplinervis essential oil also contained these
components, thus confirming its potential as antimicrobial agent.
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TABLE 1. Chemical Composition of Essential Oil of Anaphalis triplinervis

Compound LRI % Compound LRI % 

1-Nonene 890 1.6 α-Chamigrene 1494 0.6 
α-Phellandrene 1002 1.0 α-Farnesene 1504 5.7 
p-Cymene  1025 2.9 Caryophyllene oxide 1585 2.3 
(Z)-β-Ocimene 1039 2.6 Humulene epoxide II 1614 2.0 
1-Octen-3-yl acetate 1110 0.6 epi-α-Cadinol  1634 15.6 
Pregeijerene 1281 0.5 (Z)-β-Santalol 1703 1.9 
Lavandulyl acetate 1286 0.6 6R,7R-Bisabolone 1731 0.8 
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β-Elemene 1388 2.3 Octadecane 1805 0.7 
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 ______
LRI: linear retention index was calculated for all volatile constituents using a homologous series of n-alkanes.
Compounds > 4.0% are shown in bold.

TABLE 2. Antibacterial Activity of Essential Oil of A. triplinervis

Inhibition Zone Diameter (mm), μL MIC, μg·mL–1 

Essential oil Chloramphenicol Microorganism 

4 8 12 16 10 
Essential 

oil Chloramphenicol 

Staphylococcus aureus 
(MTCC 3160) 16 ± 0.4 19 ± 0.8 23 ± 0.1 29 ± 0.2 17 ± 0.2 129 102 

Bacillus cereus 
(MTCC 430) 17 ± 0.6 20 ± 0.2 22 ± 0.6 26 ± 0.4 8 ± 0.1 186 162 

Klebesilla Pneumoniae 
(MTCC 7162) 19 ± 1.2 24 ± 0.1 28 ± 0.1 31 ± 0.2 15 ± 0.5 117 126 

Pseudomonas aeruginosa 
(MTCC 424) 15 ± 0.8 18 ± 0.5 21 ± 1.0 24 ± 0.1 11 ± 0.3 203 175 

 ______
Control: (+ve) – Chloramphenicol; (–ve) – DMSO.
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ABSTRACT 

Digital transformation is the application of digital technologies to fundamentally impact all 

aspects of business and society. While other factors have also played a role in changing people's 

lives in recent years, it is apparent that digitalization and its associated technologies are affecting 

established patterns of human activity and the human networks within which activities take 

place. Digital transformation is about more than digital products and services it's also about the 

proccsses that create. cnable. manage. and deliver them. Essentially. digital transtormation 

describes the process by which a company forms a strategy to implement technology to improe 

business and meet the ever changing demands of the consumer. In a digital world. organizations 

operate as ecosystems-not self-contained entities-enabling them to quickly and constantly 

reconfigure themselves in response to ongoing societal, technological and market shifts. Some of 

the key technologies and applications that are driving the digital transformation today include: 

The Smartphone, The Internet of Things, Big data analytics, Artificial intelligence. Block chain 

or distribuled ledger technology (DLT). Many other technologies underpin the digital 
transformation that is currently underway, including open-source software like Hadoop. 5sG. 

robotics, grid and neural computing, virtual reality, quantum computing, etc. Companies in all 

industries and regions are experimenting with and bencfiting from digital transformation 
Adapting quickly to this change is becoming a make-or-break proposition for many companies 

worldwide. 

INTRODUCTION 

Essentially, digital transformation desceribes the process by which a conmpany oms a strategy 

to implement technology to improve business and meet tlhe ever ehanging demands of the 

55 



The Catalyst- Journal of Management
Vol.4 Issue 1, September 2019 1SSN 2455-7927 

consumer. The goals of a digital transformation can include broadening the company's reach, 

improving operational efficiency, transmuting the company's culture and image, or all the 

above 
Today, mobility is evolving to a broader set of digital devices that can be embedded in the 

customer products. To stay competitive and relevant to the customer, most technology 

companies are rapidly moving towards the digital engagement architecture supported by digital 

and social strategies and real-time collaboration among all stakeholders. It necessitates a 

pervasive social and cloud orchestration layer that spans many different system of records and 

departments with-in an organization. Digital transformation is necessary for businesses that want 

to remain competitive, but it is changing the landscape of work as we know it. New technologies 

are enabling capabilities and streamlining at more advanced levels for businesses, changing the 

relationship with how we interact with our workplaces and the tasks we need to perform. On the 

other hand, technologies are displacing human workers. 

Digital and Social Business Key Characteristics 

Businesses are morphing from customer-product hierarchies to relationship-capability networks. 

Harnessing the disruptive force of social requires looking into the business functions holistically 

to create social strategy and an effective social organization models in which 

Everyone adopts and makes people productive 

Accelerate movement towards systems of engagement, 

Operating model change and, 

Digital and Social Innovation

Single-point-to-go-to 
Layers with all systems of references - HR, IT, CRM, Finance, Sales and Marketing ete 

Orchestrate social culture change across hierarchy 

Technology to facilitate change and collaboration 

Embed context for each moment of collaboration 

Self-service system to learn adaptively from human experience 

Social business policies, guidelines rolled-up into a co-created govenance model and. 

Leadership teams to exemplify shifts in behavior 

Everyone adopts and makes people productive
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Accelerate movement towards systems of engagement, 

Operating model change and, 

Digital and Social Innovation 

Single-point-to-go-to 
Layers with all systems of references- HR. IT, CRM, Finance, Sales and Marketing ctc. 

Orchestrate social culture change across hierarchy 

Technology to facilitate change and collaboration 

Embed context for each moment of collaboration 

Self-service system to learn adaptively from human experience 
Social business policies, guidelines rolled-up intoa co-created governance model and 

Leadership teams to exemplify shifts in behavior. 

Social Business Roadmap - Key Building Blocks 

Social business transformation is centered on evolving social as a great systems of engagement 

where all stakeholders employees, customers, partners and suppliers play a vital role in the 

co-creation of business value. Companies have begun to integrate social software and platforms 

into the core enterprise applications such as CRM, ERP, HCM and CMS. Socially enabling the 

enterprise is no more a dream but a strategic initiative that is being implemented by several 

enterprises today. 
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Transition from Social Media to Social Business 

Fig.1 Social Business Transformation Roadmap 

Hierarchies and teams Connected Enterprise 

MONITORING PARTICIPAION ENGAGEMENT GOVERNANCE SCALING sOCIAL 
BUSINESS 

Social Create Social 
Presence 

From Sharing 
to Engagement Organize for 

Scale 
Redefine 
Company- 

Listening Scale across 

business units 
wide vision 

Change CultureChange Processes Change Business 

Fast Real-time 
decision 
making 

Faster Seamless 

Collaboration 
Actionable 

Inslght 
Real-time.cost 
maximization Response 

time 

Sourcehtips:/www.researchgate.net publication/281834402 Social Business Adoption and Digital Transformati 
on 

The above figure illustrate on how social business roadmap becomes a ground for organizations 

to move towards social transformation moving across various checkpoint stages. The key phases 

of above roadmap are given below -

Monitoring This phase creates the Social presence and helps to understand how cus- 

Monitoring -This phase creates social presence and helps to understand how customer 

use social channels by listening social Buzz on areas of customer interest. 

Participation-It moves from "Sharing" to Participative Model using Social Collaboration 

Participation - It moves from "Sharing" to "Participating" Model using Social Collab- 

platforms and social listening tools and link them to their business objectives. 

Engagement- This phase leverages enterprise social networking plat form and integrate 

Engagement - This phase leverages enterprise social networking platform and integrate 

social technologies into customer enterprise systems thereby setting rules and processes 

for engagement. 
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Governance This phase defines governance for social and digital initiatives by ereating 
right discipline and processes. 

Scaling- This phase focuse on integrating social business initiatives across the line of 

Governance This phase defines governance for social and digital initiatives by creat 

ScalingThis phase focuses on integrating social business initiatives across the line of 
businesses (LoBs) and capture KPIs/metrics around them. 

Social Business - It fundamentally redefines organization-wide digital and social vision 

Social Business - It fundamentally redefines organization-wide digital and social vision 

by digitizing products and services across business value chain. This phase not only 
create new business models but also integrate social into all lines of business. It also 

merges social with digital and other products. 

Less than 10 per cent of businesses globally have managed to build an intelligent enterprise 
capitalizing on new technology and service capabilities, according to PricewaterhouseCoopers' 

senior manager of digital intelligence, Tim Lovitt. Digital transformation is already underway. 
but is not proceeding at the same pace everywhere. According to the Mckinsey Global Institute's 
2016 Industry Digitization Index, Europe is currently operating at 12% of its digital potential. 
while the USA is operating at l18%. Within Europe, Germany operates at 10% of its digital 
potential, while the UK is almost on par with the US at 17%. 

According to research from IDC, two-thirds of the CEO's of Global 2,000 companies will shift 

their focus from traditional, offline strategies to more modern digital strategies to improve the 

customer experience before the end of 2019- with 34% of companies believing they'll fully 

adopt digital transformation within 12 months or less. 

The stages of transformation from 'doing' to 'being' digital 

Stage one is where businesses don't dabble much in social. 

With stage two, often there's a marketer in the organization that is pushing towards digita 

Stage three is operationalization. Usually at this stage, businesses realize the value of social 

and they start to structure and build out functions to support those capabilities
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Stage four is about distributor excellence, cohesive marketing and having a robust social 

practice. An outcome of effective integration is called "emerging automation". which helps 

give customer an overall better experience. "Social may now be used for communicating with 

staff. rather than just customers." 

Finaly, the fifth stage is full engagement, which is a 360-degree view of the customer 

engagement DNA. 

To understand how the businesses that embrace digital transformation can ultimately benefit, it 

helps to look at the changes in business models currently in process. 

Some of the more prominent examples include: 

A focus on outcome-based models-Open the door to business value to customers as 

determined by the outcome or impact on the customer's business. 

Expansion into new industries and markets- Extend the business' reach virtually 

anywhere-beyond strictly defined customer demographics, physical locations, and 

traditional market segments. 

Pervasive digitization of products and services-Accelerate the way products and 

services are conceived, designed. and delivered with no barriers between customers and 

the businesses that serve them. 

Ecosystem competition Create a more compelling value proposition in new markets 

through connections with other companies to enhance the value available to the customer 

Access a shared econonmy- Realize more value from underutilized sources by extending 

access to other business entities and customers-with the ability to access the resources 

of others. 

Realize value from digital platformsMonetize the inherent. previously untapped value 

of customer relationships to improve customer experienees, collaborate more etiectively 

with partners, and drive ongoing innovation in products and serviees. 

60 



The Catalyst- Journal of Management Vol.4 Issue I, September 2019 ISSN 2455-7927 

In other words, the time-tested assumptions about how to identify customers. develop and 

market products and services, and manage organizations may no longer apply. Every aspect 

of business operationsfrom forecasting demand to sourcing materials to recruiting and 

training staff to balancing the books- is subject to this wave of reinvention. 
Some of the key technologies and applications that are driving the digital transformation today 
include: 

The Smartphone: The introduction of the smart phone in 2007 transformed computing by 

enabling constant mobile connectivity and providing individuals with access to a wide range of new 

applications and services. It has also enabled the development of the "platform" economy. 

-The Internet of Things: The Internet of Things (loT) comprises devices and objects whose state can be 

altered via the Internet, with or without the active involvement of individuals. It includes objects and 

sensors that gather data and exchange these with one another and with humans. The networked 

sensors in the loT serve to monitor the health, location and activities of people and animals and the 

state of production processes and the natural environment, among other applications. 
Big data analytics: Big data analytics is defined as a set of techniques and tools used to 

process and interpret large volumes of data that are generated by the increasing digitization of 

content, the greater monitoring of human activities and the spread of the loT. 

It can be used to infer relationships, establish dependencies, and perform predictions of 

outcomes and behaviours. Firms, governments and individuals are increasingly able to access 

unprecedented volumes of data that help inform real-time decision-making by combining a 

wide range of information from different sources. 

Artificial intelligence: Artificial intelligence (AI) is defined as the ability of machines ande 

systems to acquire and apply knowledge and to carry out intelligent behavior. This means 

performing a broad variety of cognitive tasks, e.g. sensing, processing oral language. 

reasoning,learning, making decisions and demonstrating an ability to move and manipulate 

objects accordingly. Intelligent systems use a combination of big data analyties, cloud 
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computing, machine-to-machine communication and the loT to operate and learn.AI is making 

devices and systems smart and empowering new kinds of software and robots that increasingly 

act as self-goveming agents, operating much more independently from the decisions of their 

human creators. 

Block chain or distributed ledger technology (DLT): Whereas most software protocols support 

information exchange. block chain or DLT enables protocols for value exchange. Iegal 

contracts and similar applications. It facilitates a shared understanding of valuc attached to 

specific data and thus allows transactions to be carried out. In itself, block chain is a 
distributed

database that acts as an open. shared and trusted public ledger that cannot be tampered with 

and that everyone can inspect. The combination of transparency of transactions, strict rules 

and constant oversight that can characterize a biock chain-based network provides the 

conditions for its users to trust the transactions conducted on it, without the necessity of a 

central institution. The technology offers the potential for lower transaction costs by removing 

the necessity of trustworthy intermediaries to conduct sufficiently secure value, legal or other 

transfers. 

Many other technologies underpin the digital transformation that is currently underway. 

including open-source software like Hadoop, sG, robotics, grid and neural computing, virtual 

reality, quantum computing, etc. Some of these have applications in almost all sectors of the 

economy and can be considered true "general-purpose" technologies. Others have more narrow 

applications in specific sectors. 

Digital Strategies That Transform 

A digitally maturing organization follows a clear and coherent digital strategy and effectively 
communicates it to employees. The history of technological advance in business is littered with 

examples of companies focusing on technologies without investing in organizational capabilities 

that ensure their impact. In many companies, the failed implementation of enterprise resouree 

planning and previous generations of knowledge management systems are elassie examples ot 
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expectations falling short because organizations didn't change mindsets and processes or build 

cultures that fostered change 
Several obstacles stand in the way of digital maturity; lack of strategy and competing priorities 

lead the list of speed bumps. Lack of a digital strategy is the biggest barrier to digital maturity for 

companies in the early stages. In digitally maturing organizations, nearly 90% of strategies focus 

on improving decisions and innovation. 

When developing a more advanced digital strategy, the best approach may be to turn the 

traditional strategy development process on its head. As an cxample, the spice and flavor 

manufacturer McCormick & Company used digital strategy. Given the importance of 

personalization and digital technology's ability to provide it, MeCormick developed FlavorPrint. 

an algorithm representing the company's flavors as a vector of 50 data points. Currently. 

McComick uses FlavorPrint to recommend recipes to its consumers. But the vision is much 

bolder. McCormick thinks of FlavorPrint as the Pandora of flavorings, which has prompted the 

organization to see itself as a food experience company rather than a purveyor of spices. 

Eventually., all McCormick flavors will be digitized, and the company will be able to tailor thenm 

to regional, cultural and even individual personal tastes. Although all the needed technologies are 

not yet available, they likely will be in the coming years, and the strategy to take advantage of 

them is already in place. 

How to Sell in the Age of Digital Transformation 

Today the world is driven by digital and almost all aspects of the sales process are strikingly 

different. Perhaps most striking is the shift towards referrals. Studies suggest that 84% of B2B 

decision-makers kick start their buying process with a referral, while 65% of tresh 

business stems from referrals. To win on the commercial battle field, companies need to embrace 

the power of digital and ensure their sales teams are active and proactive where customers are -

online. When it comcs to selling products, services or even conepts, the internet exeels in 

developing and nurturing rewarding relationships. In addition to relationship building. it ofters 

the opportunity to establish trust with existing and potential prospects, driving sales as a result. 
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By definition, social selling is a digital marketing discipline in which salespeople use the power 

of social media to connect directly with prospects. Sellers can offer unique value by answering 

questions, solving consumer problems and presenting thoughtful, targeted content to convert 

sales. 

The presence of brands online hasn't gone unnoticed by consumers. PwC research found that 

78% were influenced by social media in some form when making a purchase, while almost half 

claimed reviews, comments, and feedback on social media changed their buying behavior. 

A cohesive social selling strategy can help your business: 

.Cultivate new connections 

Source and target the most valuable leads 

Educate, inspire and nurture prospects 

Forge trusted relationships with potential prospects and clients 

Position your brand and sellers as experts in your field by answering questions and offering 

solutions 

Share meaningful content and valuable insights during each step of the buying journey 

The future of digital selling 

While social selling has picked up serious momentum amongst sales professionals across 

industries, digital selling in its entirety is still yet to be explored to its maximum potential. This 

fact alone offers enormous opportunities for businesses looking to excel in the digital world 

By developing an organizational structure around content and a creating an accommodating 

environment in which to measure its consumption, accurately measure consumer interest and 

buying intent to influence and convert sales will become all the more possible. 

CONCLUSION 

Digital transformation affects all areas of a business and in order to progress and thrive sellers 

need to have knowledge of and understanding of digital channels and avenues where they can 

influence, inform and engage customers. "In this fast-changing, complex World, it a company 

sees innovation as something incremental, it will be marginalized in the coming years." 
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Enterprise Social Business enablement has become vital for the success of enterprises in all 

industry sectors. Social Business mainly depends on the Business Leadership and their support to 

gain traction in the organization so that it would deliver benefits through strategic insights and 

execution. Digital transformation offers organizations an opportunity to engage modern buyers 
and deliver on their expectations of a seamless customer experience regardiess of channel or 

place 
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a b s t r a c t

A cobalt (III) complex [Co(bpy)2CO3](PNP)$4H2O (C1) (where PNP¼Paranitrophenolate, bpy ¼ 2,2’-
bipyridine) has been synthesized, characterized by analytical and spectroscopic techniques and further
characterized structurally by single crystal X-ray analysis. C1 crystallizes in a monoclinic crystal system
with space group P21/c. The cobalt atom arranges in a distorted octahedral geometry by coordinating to
four nitrogen atoms from two bipyridine and two oxygen atoms from carbonato group. Non-covalent
interactions like OeH/O (water/phenolate), OeH/O (water/water), CeH/O (aromatic-nitro) and C
eH$$$p interactions exist in the crystal lattice. Futhermore, the anticancer potential against PANC-1 cells
and hTERT-HPNE cells has been carried out by MTT assay. The results revealed that the complex showed
significant and dose dependent anticancer activity for PANC-1 cells and no significant cytotoxicity for
hTERT-HPNE cells. The antibacterial activity of the complex has also been tested against some gram
positive and gram negative bacteria by disc diffusion method.

© 2020 Elsevier B.V. All rights reserved.

1. Introduction

Cancer is globally increasing burden faced by our society and is
responsible for estimated 9.6 million deaths in last year. The proper
diagnosis and effective treatment of cancer is primary concern in
medicinal chemistry. Even though platinum based drugs (cisplatin)
are the most widely used anticancer drugs, their clinical use is
limited due to inherent resistance, high price and toxic side effects
[1e4]. Cisplatin in combination with other metal containing drugs
is found to overcome drug resistance and limited side effects. Thus
the quest for new drugs has fuelled researchers to develop non-
platinum metal pharmaceuticals with lesser toxicity and side ef-
fects. In this respect, cobalt (III) complexes have spawned great deal
of attention due to their therapeutic uses such as antiviral [5],
antibacterial [6], antifungal [7], antiischaemic [8], anti-
inflammatory [9] and antitumor activities [10], as transport pro-
tein transferritin [11], as photosensitizer in photodynamic therapy
[12], as hypoxia activated drug [13] and in imaging studies [14,15].

Cobalt (III) complexes are found to play crucial role in biological
systems. Cobalt is an important constituent of vitamin B12
(cobalamin) which is further involved in DNA synthesis, formation
of red blood cells and proper functioning of nerves and brain
[16,17]. Furthermore, Doxovir is the one and only cobalt complex
that has already entered clinical trials and passed them as a drug
against herpes virus [18]. Therefore, cobalt complexes are appro-
priate for medicinal applications, biological and invitro cytotoxic
studies.

The choice of anion is as important as the design of metal
complex because anions encompass diverse applications [19,20]
and anion supramolecular chemistry has expanded substantially.
The counter anions have a significant effect on biological activity of
complexes like enzyme inhibitors (biologically active molecules)
are found to treat different types of cancer. These inhibitors were
found to coordinate to metal making them promising ligands for
pharmaceuticals. Thus, incorporation of biologically active mole-
cules helped in obtaining complexes with enhanced biological ac-
tivity. Even counterions have pronounced effect on metal catalysed
organic reactions, reactivity and cancer cell cytotoxicity. Complexes
with less bulky counterions showed promising anticancer activity
whereas bulky counterions showed no apparent cytotoxicity* Corresponding author.
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[21e23]. So utilizing such biologically and environmentally essen-
tial anions to form supramolecular structures is appreciable. These
structures rely on intermolecular interactions like hydrogen
bonding [24,25], p-p stacking [26,27], ion-pairing [28] and steric
effects [29]. Motivated by the interest in structure prediction and
hydrogen bonding patterns, we have thus designed [Co(bpy)2CO3]þ

as anion receptor to acquire more knowledge about the supramo-
lecular architectures. This receptor moiety is designed for para-
nitrophenolate surrogate. Paranitrophenolate is an important
nitroaromatic compound which act as precursor for synthesis of
amino-aromatic derivates and production of dyes, pigments,
pharmaceuticals and explosives [30,31]. Herein, we have synthe-
sized, characterized, determined the X-Ray structure and explored
anticancer profile of a bidentate Co (III) complex [Co(bpy)2CO3]
(PNP)$4H2O (C1) (where PNP¼ C6H4NO3) at room temperature. We
have also investigated the antibacterial properties against gram
negative bacteria, Escherichia coli and Pseudomonas aeruginosa and
gram positive bacteria Bacillus subtilis respectively.

2. Experimental

2.1. Materials

High purity 2,2’-bipyridine (bpy) (Aldrich, UK), CoCl2$6H2O (E.
Merck, India), PNP (E. Merck, India) were used and purchased from
commercial suppliers. The solvents and reagents purchased were of
analytical grade and were used without any purification.

2.2. Synthesis

2.2.1. Synthesis of [Co(bpy)2CO3] Cl·3H2O
[Co(bpy)2CO3]Cl$3H2O was prepared with a little modification

from the procedure reported in literature [32]. This complex was
further employed for synthesizing the title complex C1. 0.336gm
(4 mmol) of sodium bicarbonate was added slowly to a stirred
aqueous mixture solution of 0.312gm (2 mmol) 2,20-bipyridine and
0.238gm (1mmol) CoCl2$6H2O. Stirring of the reactionmixturewas
ensued for 1 h at 40 �C followed by filtration. Further aeration was
done for 3 h in order to complete the oxidation of Co (II) to Co (III)
which was observed by colour of solution turning from brown to
rose red. The product was recrystallized from hot water. The
analytical and spectroscopic data of the complex supported the
structure. For C21H22CoN4O6Cl: C, 48.46; H, 4.23; N, 10.76. Found
(%): C, 47.9; H, 4.18; N, 10.04. FT-IR (KBr pellet, cm�1): 3389(b) for n
(OeH), 3073 for n (¼CeH), 1666 for n (C]O), 1640(s) for C]N,
509(s) for n (CoeN). 1H NMR (DMSO‑d6, ppm): 8.93 (d, 2H), 8.91 (d,
4H), 8.86 (d, 2H), 8.12 (t, 2H), 8.36 (t, 2H), 8.62 (t, 2H). UVeVisible
spectrum in water (ƛ): 301 nm.

2.2.2. Synthesis of [Co(bpy)2CO3](PNP)·4H2O (C1)
The title complex C1 was prepared by adding a 10 mL aqueous

solution of [Co(bpy)2CO3]Cl$3H2O (0.520 g, 1 mmol) to 5 mL
aqueous solution of sodium 4-nitrophenolate (0.161 g,1mmol). The
colour of solution changed from red to orange-yellow on mixing.
The solution on slow evaporation at room temperature gave orange
coloured needle shaped crystals suitable for X-Ray diffraction. The
crystals were isolated by filtration and dried in the air (overall yield
72%). The complex was stable in air, completely soluble in water,
DMSO and partially soluble in methanol. The composition was
established by elemental analysis. The comparison of % CHN values
indicated good agreement between observed and theoretical data.
For C27H28CoN5O10: C, 52; H, 4.17; N, 11.2. Found (%): C, 51.73; H,
4.26; N, 10.82. FT-IR (KBr pellet, cm�1): 3370 (b) for n (OeH), 3064
for n (¼CeH), 1671 for n (C]O), 1639 (s) for C]N, 1587 (s) for nas
(NO2), 1315 (s) for ns (NO2), 507 (m) for n (CoeN). 1H NMR

(DMSO‑d6, ppm): 8.96 (d, 2H), 8.83 (d, 4H), 7.58 (d, 2H), 8.15 (t, 2H),
8.38 (t, 2H), 8.63 (t, 2H), 7.5 (d, 1H). UVeVisible spectrum in water
(ƛ): 400, 302 nm.

2.3. Methods and instruments

The percentages of C, H and Nwere determined by an automatic
PERKIN ELMER 2400 CHN elemental analyser. FTIR spectrum was
recorded with PERKIN ELMER Spectrum RX FT-IR system using KBr
pellets. UV/Visible spectrum was examined in the range
200e800 nm using EI 2375 double beam spectrophotometer at
room temperature. The 1H NMR spectra were recorded in DMSO‑d6
at 25 �C using BRUKER Advance 400 MHz NMR Spectrometer. The
chemical shifts are expressed in parts per million (ppm) relative to
internal standard TMS. The Thermogravimetric analysis (TGA) was
recorded in inert atmosphere using SDT Q600 instrument.

2.3.1. X-ray crystallography
Single crystal X-Ray diffraction data for complex C1 was recor-

ded using a Super-Nova (Mo) X-ray diffractometer equipped with a
HyPix3000 (CCD plate) detector and a micro-focus sealed X-ray
tube and Mo-Ka X-ray source (l ¼ 0.71073 Å). The suitable crystal
was mounted on Hampton cryoloops. The data extraction and
acquisition was achieved by CrysAlisPro software and data was
integrated by Olex2 [33]. The structure was solved by direct
methods using SIR2004 [34] structure solution program and
refined using ShelXL [35]. All non-hydrogen atoms were aniso-
tropically refined with thermal parameters.

2.3.2. Cytotoxic activity
2.3.2.1. Cell culture and growth medium. The pancreatic cancer
cells, PANC-1 were used for in vitro anticancer screening experi-
ments. The cell lines were procured from the National Centre for
Cell Sciences (NCCS), Pune. The cells were grown in DMEMmedium
(Dulbecco’s Modified Eagles medium) containing 10% fetal bovine
serum (FBS), 0.06 mg/mL penicillin, 100 mg/mL streptomycin and
0.25 mg/mL amphotericin B.

The normal pancreatic cell line, hTERT-HPNE was used for
determining the safety of the complex. hTERT-HPNE (ATCC® CRL-
4023™) are the normal, non-transformed Human Pancreatic Nestin
Expressing (HPNE) cells immortalised with Human Telomerase
Reverse Transcriptase (hTERT) procured from American Type Cul-
ture Collection (Manassas, US). The cells were grown in 75% of
DMEM without glucose and 25% Medium M3 base (Incell Corp.)
supplemented with 2 mM L-glutamine (Gibco) and 1.5 g/L sodium
bicarbonate (Gibco), 5% FBS (Gibco), 10 ng/mL human recombinant
EGF (Sigma) and 5.5 mM D-glucose (1 g/L) (Gibco).

MTT cytotoxicity assay: Cells were seeded in a 96 well culture
plate at a density of 1 � 104 cells/well. The cells were incubated
with varying concentrations of the complex for 24 and 48 h at 37 �C
and 5% CO2 supply in a CO2 incubator. After the treatment, the
medium was replaced and 20 ml of MTT solution (5 mg/mL) was
added to each well and the plate was incubated for 4 h at 37 �C and
5% CO2. Subsequently, the medium was removed followed by
addition of 200 ml of DMSO in order to dissolve the formazan
crystals. The experiment was carried out in triplicate. The untreated
cells, the cells treated with DMSO and Gemcitabine treated cells
were counted as the negative control, solvent control and positive
control respectively. The absorbance was recorded at 570 nm by
Multiskan FC Microplate photometer (Thermo Fisher Scientific).
The viability was assayed by the cleavage of tetrazolium salt into
insoluble product i.e. purple coloured formazan crystals. The
tetrazolium cleavage occurs only in active mitochondria, therefore
this conversion takes place only in living cells. The live cells convert
the yellow coloured MTT dye to purple formazan crystals.

S. Arora et al. / Journal of Molecular Structure 1216 (2020) 1283122



The percentage survival was calculated by the formula:

% age Cell Survival¼ ATest � ABlank

AControl � ABlank
� 100

2.3.3. Antibacterial assay
Disc DiffusionMethod is a quick and effective method to test the

antibacterial activity of complex C1 using nutrient agar as the
medium followed by incubation for 24 h. The bacteria under
screening are gram positive bacteria [Bacillus subtilis (MTCC 441)]
and gram negative bacteria [Escherichia coli (MTCC 2961) and
Pseudomonas aeruginosa (MTCC 424)] respectively. During incuba-
tion period, the test solution diffuses and inhibits the growth of
inoculated bacteria. After incubation, a circular inhibition zone
forms around the disc at a concentration of 5 mg/mL. The anti-
bacterial activity was measured relative to antibiotic Gentamicin
which is a positive control by measuring the zones of inhibition in
mm.

3. Results and discussion

3.1. Synthesis

The novel complex C1 has been synthesized by mixing 1
equivalent of [Co(bpy)2CO3]Cl$3H2Owith 1 equivalent of sodium 4-
nitrophenolate. The single crystals of complex C1 suited for X-Ray
crystallographic studies were isolated by evaporating the solvent
slowly at room temperature. The complex C1 was further charac-
terized by usual elemental analysis, FT-IR, NMR and electronic
spectral analysis.

3.2. Spectroscopy

The vibrational spectra of complex C1 has been measured in the
region 4000-400 cm�1 (Fig. S1) and assignments were done ac-
cording to literature [36,37]. Carbonyl functionality exhibit typical
absorption band at 1671 cm�1 which is assigned C]O stretching
vibrations n (C]O) [38]. The value is less than the expected value
which may be due to the hydrogen bonding between carbonyl
group and phenolate ligand. The characteristic spectral band
measured in the region 3064 cm�1 correspond to methylene
stretching vibration and the strong band observed at 1639 cm�1 is
due to azomethine (C]N) group [39]. These bands are character-
istic of bipyridine group coordinated to cobalt (III). The aromatic
C]C group show stretching vibration at 1451 cm�1. The prominent
contribution from the OeH group is evident with a broad absorp-
tion peak at 3370 cm�1 [40,41]. The spectral band observed in the
region 507 cm�1 was assigned to n (CoeN) vibrations. The ab-
sorption band at 1587 cm�1 and 1315 cm�1 are observed due to
asymmetric and symmetric NO2 group which supports the syn-
thesis of title complex. Similar bands were observed in the litera-
ture for nas(NO2) and ns(NO2) respectively [42,43].

1H NMR spectroscopic data spectrumwas recorded in DMSO‑d6
andwas found to accordwith the structure of the title complex. The
1H NMR spectrum exhibit two doublets and two triplets peaks for
two bipyridine rings (Fig. S4). The spectrum illustrates downfield
shift for the 2 and 5 bipyridine ring protons and upfield chemical
shift for 3 and 4 ring protons, Fig. 1. In 1H NMR, peaks due to aro-
matic protons of 2,2’-bipyridine were observed in the region
8.96e7.58 ppm. These values are quite similar with the reported
values in literature [44,45]. The very slight downfield shift in peaks
as compared to the starting material may be due to deshielding by
hydrogen bonding (Fig. S5).

The UVeVis spectrum for the reported complex was recorded in
the range 200e800 nm in water (Fig. S2). In the electronic spec-
trum, absorption band at 400 and 302 nmmay be attributed to p-eg
and p-p* high energy transitions respectively. The LMCT absorp-
tion peak at 400 nm was assigned to the ligand (p) e Co (III) (eg)
transition. The cobalt (III) complexes show similar LMCT band in
the range 400e500 nm [46]. The absorption band at 302 nm was
assigned to the ligand centered (LC) transitions (p-p*) of bipyridine
ligand which is in accordance with the absorption peak for bipyr-
idine ligand which is observed around 298e302 nm [47].

3.3. Measurement of solubility product

The solubility product (Ksp) of the complex C1 was estimated in
water at room temperature. The Ksp provides insight about the
interactions between cation and anion in complex salt as more is
the Ksp, more is the solubility. To determine Ksp, the known quantity
of the given complex was dissolved in the specific amount of water
to form a saturated solution. From the amount of complex dis-
solved, we calculated the molar concentration of dissolved cations
and anions. The product of molar concentrations of dissolved ions
was then raised to the power of their stoichiometric coefficients to
obtain the value of Ksp. The solubility product of complex C1 was
measured as 7.8 � 10�4 in contrast to 1.1 � 10�2 of [Co(bpy)2CO3]
Cl$3H2O which suggested that the binding of cation is greater for
paranitrophenolate (PNP) than chloride (Cl�).The quite similar
observation was observed for [Co(phen)2CO3](Pfbz) having Ksp of

Fig. 1. The numbering pattern for assigning NMR spectra.

Table 1
Crystal data, data collection and refinement details of complex salt C1.

Empirical formula C27H28CoN5O10

CCDC 1972608
M (g mol�1) 641.47
T (K) 293(2)
l (Å) 0.71073
Crystal system Monoclinic
Space group P21/c
a/Å 20.6122(6)
b/Å 19.2843(6)
c/Å 7.07841(18)
a/� 90
b/� 98.905(2)
g/� 90
V/Å3 2779.70(14)
Z 4
rcalc (g/cm3) 1.533
m/mm�1 0.685
F(000) 1328
Crystal size/mm3 0.15 � 0.13 � 0.10
Unique reflections 5920
R(int) 0.1232
GOF on F2 1.049
R1 [I > 2s(I)] 0.0562
wR2 [I > 2s(I)] 0.1380
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5.66 � 10�5 in contrast to 9.80 � 10�3 of chloride salt. It is also
noteworthy that 100-fold decrease in solubility products leads to
affinity but hydration too influences the solubility product espe-
cially when the sizes of concerned ions are different [20,27,48].

3.4. Thermal studies

TGA of complex C1 was recorded under nitrogen atmosphere
and two distinct thermal processes were analyzed (Fig. S3). The
study of thermal decomposition of the newly synthesized complex
was performed to understand its coordination structure. The first
and second thermal process occurred up to 260 �C with a total loss
of 57.42%. This weight loss corresponds to the loss of four water
molecules (ca. 11.23%), one paranitrophenolate unit (ca. 21.5%) and
one bipyridine unit (ca. 24.3%) The next thermal process occurred
near 600 �C with a weight loss of 17.42%. This weight loss corre-
sponds to the loss of one carbonato group (ca. 6.86%) and one cobalt
metal (ca. 9.20%). The thermal decomposition for bipyridine was

observed in the region 71e208 �C i.e. bipyridine molecules were
released at lower temperature. The released bipyridine molecules
at higher temperature in complex C1 might be due to the strong
interaction between Co (III) and bipyridine molecule [49,50]. The
result of thermal analysis further confirms that the composition of
the complex C1 is [Co(bpy)2CO3](PNP)$4H2O.

3.5. Crystal structure description

The complex salt C1 crystallizes in monoclinic crystal system
(P21/c) having unit cell dimensions (Å), a ¼ 20.6122(6),
b¼ 19.2843(6), c¼ 7.07841(18) (Table 1). The asymmetric unit of C1
consists of discrete ions, one 4-nitrophenolate anion, one complex
cation [Co(bpy)2CO3]þ and four lattice water molecules as solvent
of crystallization (Fig. 2). The geometry of the central metal in the
complex C1 is a distorted octahedral as revealed from the
geometrical parameters reported in Table 2. The Co (III) ion is
hexacoordinated and linked by two bidentate 2,20-bipyridine li-
gands and one carbonato ligand. In complex salt C1, the average Co̶
N, Co̶ O bond lengths and bond angles O(1)‒Co‒O(2), N(1)‒Co‒N(2)
and N(3)‒Co‒N(4) are in good agreement with those of reported
related complexes [51].

The aromatic rings of the bpy moieties linked to the cobalt(III)
centre are almost planar and the 4-nitrophenolate anion is slightly
off set from planarity to the aromatic ring. The hydrogen bonding
parameters are given in Table 2. The bond lengths and bond angles
for 4-nitrophenolate anion are found comparable to those of 4-
nitrophenolate complexes reported in the literature [52]. The
interplay of OeH/O (water/phenolate) and OeH/O (water/water)
interactions are significant in the crystal lattice stabilization (Fig. 2).
When the lattice is viewed down c axis, a trilayered structure can be
visualized where one layer is constituted by set of complex cations
arranged in 180� fashion and a pair of anion moiety is lying parallel
to the complex cation. These bpy moieties have a CeH/O inter-
action with the nitrate anion, however, all the lattice water mole-
cules are arranged in chain like pattern resulting an alternate
hydrophobic and hydrophilic layers (Fig. 3). All thewater molecules
are stabilized through strong H-bonds with distance ranging from
2.775 to 2.832 Å (Table 2). The two nearby phenolate anions are
arranged vertically to each other via a weak CeH$$$p interactions

Fig. 2. ORTEP diagram of complex salt C1. The displacement ellipsoids are drawn at
40% probability and chain of H-bonding between the water molecules and anion is
shown.

Table 2
Selected bond lengths, bond angles and H-bonds around Co (III) in complex salt C1.

Bond distances (Å)
Co1 O1 1.8859(17) Co1 N3 1.937(2)
Co1 O2 1.8856(17) Co1 N2 1.935(2)
Co1 N1 1.921(2) Co1 N4 1.928(2)
Bond angles (�)
O1 Co1 N1 88.48(8) N4 Co1 C21 88.01(9)
O1 Co1 N4 91.42(9) N3 Co1 C21 132.42(10)
O1 Co1 N3 166.58(9) N2 Co1 N3 93.86(9)
O1 Co1 N2 98.98(9) N2 Co1 C21 133.69(10)
O1 Co1 C21 34.76(9) N1 Co1 N3 96.97(9)
O2 Co1 O1 69.60(8) N1 Co1 N2 83.17(9)
O2 Co1 N1 92.00(8) N1 Co1 C21 91.35(9)
O2 Co1 N4 87.05(8) N4 Co1 N3 82.92(10)
O2 Co1 N3 97.87(9) N4 Co1 N2 97.82(9)
O2 Co1 N2 167.79(8) N1 Co1 N4 179.01(9)
O2 Co1 C21 34.86(9)
Hydrogen bonding parameters of the complex C1
D‒H$$$A D$$$A (Å) H$$$A (Å) D‒H$$$A (Å)
O7e H7A$$$O6 0.85 1.98 171.7
O10eH10A$$$O9 0.85 2.00 153.8
O8eH8A$$$ O7 0.85 1.99 170.5
O8eH8B/O61 0.85 2.00 176.5
O9e H9B/ O8 0.85 2.12 133.8

(Equivalent positions):1þX,1/2-Y,-1/2þZ.
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of 3.57 Å. By comparing the present complex C1 with the parent
chloride salt of the Co(III), we can find a slight change in geometry
of the Co(III) centres [53]. By a closer look at the Co(III) centres of
both the complexes, it will be clear that binding of bpy and NO3

�

ions resulting in a left handed and right handed arrangement
around the Co(III) centre. Apart from that there is slight difference
in the bond angles around the Co(III). A comparative bond angles
table is given in the supporting information (Fig. S8). Overall the
lattice arrangements of the complexes are completely different due
to perturbation of counter ions. For example, the complex C1 forms
a lamellar motif (1D p estacking) with channels filled with lattice
waters and PNP molecules along b-axis., while the chloride com-
plex forms a herringbone packing (face-to-face) along b-axis
(Fig. S9).

3.6. Evaluation of cytotoxicity

We employed MTT [(4,5-Dimethylthiazol-2-yl)-2, 5-diphenyl
tetrazolium bromide] as a preliminary screening technique
against PANC-1 cell line to evaluate the anticancer potential [54].
This colorimetric method is very versatile, rapid and quantitative

and detects only living cells and can be read on microplate reader.
The signal generated is a measure of number of viable cells. Also, to
rule out any side effects, the effect of the complex C1 was checked
on hTERT-HPNE cells (normal pancreatic cells) using MTT cyto-
toxicity assay. The cells were treated with C1 complex with con-
centration ranging from 156 to 1560 mM.

From the graph in Fig. 4, it is observed that the complex C1
exhibited potent cytotoxicity at 48 h duration in a dose dependant
manner. The IC50 value at 48 h (156 mM) was significantly lower
than at 24 h (1248 mM), which revealed that cytotoxicity is time
dependent too.

When the normal cells (hTERT-HPNE) were treated with com-
plex C1 to check the cytotoxicity, it was observed that the per-
centage survival of the hTERT-HPNE cells was found to be nearly
90% till a concentration of 1092 mM. There was no significant cell
death till this concentration. None of the concentrations were able
to show 50% cell death as can be observed in Fig. 5. Hence, our
complex may act as a potential and safe anti-cancer drug candidate.
The potent cytotoxicity may be generalized on the basis of the
electron rich p system which induces extended planar structure
due top-p* conjugation, nature of metal ion and ligand etc. [55,56].

Fig. 3. (a) Ball and stick model of the complex C1. (b) The lattice along c-axis showing a chain of water molecules forming a layer like arrangement.

Fig. 4. Comparative percentage survival of the Panc-1 cells after treating themwith varying concentrations of complex C1 for 24 h and 48 h respectively. The results were expressed
as Mean±SD of % cell survival from the triplicate experiments (* represents significant differences between the control and experimental group i.e. P < 0.05).
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3.7. Antibacterial activity

3.7.1. Agar well diffusion method
The antibacterial activity was tested in vitro against the gram

positive and the gram negative bacteria by agar well diffusion
method. The test sample was added to the well punched in 1%
nutrient agar plate. Antibiotic disc of Gentamicin was used as
positive control and solvent without the test sample was loaded in
equal concentrations as negative control in each test. These plates
were then incubated for 24 h at 37 �C. After incubating for 24 h,
antibacterial activity of the test sample was observed by measuring
the clear zone around the wells. Between the bacterial stains, the
complex and drug Gentamicin has exhibited similar activity for

Pseudomonas aeruginosa and Bacillus subtilis and reduced activity
of complex as compared to drug Gentamicin for bacteria Escherichia
coli. However, the potent activity for complex was notified as
compared to ligand bipyridine [57]. The complex C1 exhibited
moderate antibacterial activity against the bacterial species at
5 mg/mL concentration which is shown in Table 3. The diameter of
average inhibition zone is shown in Fig. 6. The high zone of inhi-
bition for complex C1 than the ligand bipyridine may be rational-
ized on basis of complexation of metal ion with the ligand.
Additionally, complexation of the metal ion lowers its polarity
because positive charge on metal ion is partially shared with the
ligand. Consequently, complex penetrates the lipid layer of micro-
organisms and interacts with the preferential active sites of mi-
croorganisms, thus blocking their respiration process. This affects
the synthesis of proteins and inhibits the growth of microorgan-
isms [58,59].

4. Conclusion

Briefly, this work features the synthesis of a complex
[Co(bpy)2CO3](PNP)$4H2O (C1). The complex was obtained in good

Fig. 5. Percentage survival of the hTERT-HPNE cells (normal pancreatic cells) after treating them with the varying concentrations of the complex C1. The results were expressed as
Mean±SD of % cell survival from the triplicate experiments (* represents significant differences between the control and experimental group i.e. P < 0.05).

Table 3
Diameter of Inhibition zone.

S.No Bacteria Conc (mg/mL) Gentamicin C1 Biyridine

1 E. coli 5 40 mm 26 mm 14 mm
2 P. aeruginosa 5 19 mm 19 mm 7 mm
3 B. subtilis 5 21 mm 21 mm 10 mm

Fig. 6. Diameter of zone of inhibition.
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yields and was stable in air. The electronic and single crystal X-ray
studies of complex C1 confirmed its octahedral geometry. The
thermal decomposition supported the suggested structure of
complex and helped in determining the stability of complex. The
complex showed potent pharmacological effects on PANC-1 cell
lines as complex affect viability of the cells but no significant
cytotoxicity was observed for the normal cells (hTERT-HPNE). Thus,
the complex can be used as a promising and safe anticancer drug
candidate. The complex was observed with moderate antibacterial
activity for gram positive and gram negative bacteria. Overall, this
work describes the synthesis and structure prediction of cobalt (III)
complex and their potency as anticancer drug and in future war-
ranting their further investigation on other cell lines.
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Abstract 

Purpose: There has been tremendous work done on innovative technologies that have focused on reduction of 

carbon footprint and rejuvenating the environment. This is an exploratory study on butterfly farming which is 

being taken up by a number of South East Asian countries. They are supplying to the Western nations a 

natural alternative to wasteful festive expenditure that is expended on various important person and public 

occasions. What is most interesting is that butterfly farming is proving to be a lucrative livelihood and yet 

does not endanger the environment or the ecosystem in any way. The setting up of butterfly farms would also 

enhance the depleted urban environment of the developed world. Some of these initiatives have also been 

taken up in Indian states and cities. However, there continues to exist a large gap in the many aspects of 

initiating such a venture. In fact most of the farmers of Punjab are almost totally unaware of the significance 

of this venture‟s potential and viability. 

 
Approach: An exploratory investigative approach has been utilized. The idea is to look at the various ways in 

which the butterfly farming or raising of butterfly farms at various places can help the environment as also 

farmers that are slowly and gradually turning towards this new and innovative farming technique. 

 
Findings: As this is a new field of activity most of the population is not aware of butterfly farming. As India 

is an agriculture intensive country there is vast scope for making this a viable enterpreneurable concern for the 

country in general and Punjab in particular. 

 
Value: This is a high value study as it can open up vistas of sustainable microenterprises to benefit the rural 

farmers and even women of Punjab who can make this a kitchen or household based microenterprise. 

 
Key Words: Butterfly farming, decorative element, events, occasions, life cycle, exports. 

 
Introduction 

Butterflies have fascinated human populations to a large extent since generations. Butterflies are a 

beautiful legacy of our collective childhoods. Most tiny lots have sat and wondered at the beauty of 

these delicate creatures. Years later a major part of scientific interest has also centered around these. 

For centuries these colourful creations have fascinated mankind. As children we have chased after 

 

1
Dr. Manbeer Kaur, Assistant Professor, Department of Zoology, B.A.M. Khalsa College, Gharhshankar, 

District Hoshiarpur, Punjab, India 
 

2
 Mona Prashar, Research Scholar, Chandigarh University, Punjab, India 



Dr. Manbeer Kaur, Mona Prashar 

433 

 

 

these colourful creatures and during youth we adopted the hobby of butterfly collecting. Upto the 

World War II, butterfly collecting was a popular hobby among men, women and children alike. 

During the early 1900s large colourful butterflies fetched upto 200 pounds a piece from avid 

collectors. Gradually, concerns for the natural environment had the hobby of butterfly collecting 

becoming virtually extinct. Almost an entire century later butterflies are again in focus. They are 

being significantly focused upon as a commercially active, organized livelihood known as butterfly 

farming. A larger number of the world‟s population is, however, unaware of the potential success of 

these unique enterprises that are catching on in the world. 

 
Hobbies, habits and habitats have changed over the past century. No doubt no one would encourage 

today‟s children to chase butterflies as they did in their youth even assuming that any of today‟s 

young people would want to adopt such a hobby. For one thing, there are no longer enough 

butterflies to go around. Lamentably, butterflies are not as commonly found as they used to be. 

During our childhood most of the larger glades and forested areas had these flighty creatures 

fluttering over myriad plants, shrubs and fruits laden trees. Several species of elegant, chequered 

butterflies could be witnessed flitting across on any blazing sunlit day. These days, however, one 

hardly finds even one butterfly despite having wide open spaces in urban areas. The countryside 

indefinitely is more butterfly friendly. In the This is probably because plenty of wild flowers are still 

flourishing in the fields and hedge banks with broad grassy ridges and glades. This boom of natural 

beauty survives today mainly in the natural reserves of the country. Over time it has been observed 

that human relationships with nature have changed drastically. Nature‟s fragility is apparent today 

more than ever. Most of us are aware of climate change and the gaping hole in the ozone layer. Many 

populations have experienced the striking consequences of environmental mismanagement in the 

form of droughts, severe heat waves, cold waves, flooded homes and several extinct species besides 

the disappearance of sundry flora and fauna. 

 
We may know more about “the environment” these days but most of the younger generations have 

much less direct contact with nature. They no longer pick flowers or chase butterflies or catch newts 

or glow-worms to keep as pets. The obvious consequence for the youth of the country has been a 

marked distancing from all that is natural. It is estimated that the book that marked this change was 

„Silent Spring‟ by Rachel Carson, because it highlighted the harmful effect of pesticides like DDT on 

the environment, and especially bird and insect life. From that point on nobody could write seriously 

about nature without voicing concern for its survival. Human beings were realizing that killing 

nature was bad for human survival as well. 

 
Biologically it is a practiced fact that spiders consume far more butterflies than are captured by 

collectors of butterflies either as a scientific pursuit or as a hobby. Nevertheless, it is the intensive 

farming, depleted forestry and urban development that have done really extensive damage by wiping 

out the butterfly habitats for ever. 

 
Vulnerability of the Butterfly 

Currently there is a trend of considering butterflies as being national property. Throughout the Third 

World, stringent restrictions surround butterfly collecting. It is totally illegal to harm these gentle 

creatures. In fact licences for butterfly collection are given no doubt but only to official expeditions. 
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It would be lamentable if the only butterflies that future generations will see are those in the Natural 

History Museum, where they are residing inside the endless drawers of sealed cabinets. There are 

several millions of them, thanks to the activities of plutocratic collectors like Lord Rothchild They 

are exhibited in a new wing of the museum – appropriately known as the Cocoon. Recently, these 

100-year-old butterflies have found a new and unexpected use. Their labels are being researched 

upon to understand climate change by recent scientists. 

 
Probably our generation was the last to experience the thrill of chasing the golden winged butterfly. 

Looking back with shame at the killing of such lovely creatures one can only highlight the irresistible 

attraction and passion for Lepidoptera and its majestic hold over the natural world. 

 
Basics of Butterfly Gardening 

Basic butterfly gardening is a new concept in India and has not taken off to a very rewarding extent. 

A big garden area is not required to work on these beautiful creatures. Even from small area ventures 

there have been large returns in terms of revenue to the time of USD 1 million in 2003. All these 

ventures have been based on the dramatic effect created by the simultaneous release of scores of 

beautiful, colourful butterflies has made the business of butterfly rearing a popular enterprise 

especially among wedding charity and other event planners. Even film makers are sourcing 

butterflies for their cinematic sites. The rates nominally charged are around USD 95 to USD 100 for 

a dozen monarch butterflies in California. 

 
No doubt posed by conservation enthusiasts regarding butterfly-shipping. But which industry has not 

attracted some controversy from conservationists in these days? 

 
Most butterfly farmers take their occupation to be a fun activity that they enjoy every moment of 

inroads into a new and emerging occupational field that can contribute to the farm sector activities 

available to the farmer wanting to diversify from the debilitating schedule of rice and wheat 

cultivation. 

 
The butterfly farm is an expanse of land where you can see several butterflies belonging to different 

species at a single place and in good number. An ideal butterfly farm is a miniature representation of 

the natural forest habitat where various types of plants and flowers grow freely. The environment at 

the butterfly farm is made as conducive as possible for the butterflies local to that area as well as 

other types. 

 
In last few years there has been a tremendous increase in interest in developing butterfly farms 

several parts of India. There are quite a few private as well as government butterfly farms that are 

coming up at various places across India. This is a good about in the sense the local farmers and 

young entrepreneurs have started appreciating the importance of butterflies as: 

(i) Objects of aesthetic value 

(ii) For conservation as well as 

(iii) For creating sustainable livelihood options for many of the agri-based families of rural India. 
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A butterfly farm gives manifold benefits. Butterfly gardens in Singapore, London and now even in 

India. I was fascinated to see so many colourful butterflies in these gardens and also to see thousands 

of visitors enjoying the company of butterflies! Unfortunately, we do not have a butterfly park as 

beautiful as the one in Singapore (on Jenting Island) or in Kuala Lumpur. 

 
Table 1: 75 items found from eBay international sellers 

Sr. No. Picture Description 

1 Goliathus Cacicus 94mm+ 

A- 

MYR 4,000.00 

Approximately INR 

69,939.50 

 

 

 

 

2 Papilionidae papilio 

brevicauda brevicauda Hard 

to obtain CANADA 

INR 5,919.13From 

Canada INR 1,076.21 

shipping 

 

 

 
 

3 Erebidae catocalini catocala 

relicta male from Canada 

hard to obtain #2 

INR 538.10 

INR 1,076.21 shipping 

 

 

 

4 Sphingidae sphinx poecila 

male CANADA very nice 

rarely offered 

INR 538.100 INR 

1,076.21 shipping 

 

 

 

5 Erebidae catocalini catocala 

relicta male from Canada 

hard to obtain 

INR 538.10 

INR 1,076.21 shipping 

 

 

 

 

6 Papilio andraemon Male 

from Cuba Papilionidae 

F002 

INR 3,497.67 

INR 968.59 shipping 

 

 

 

7 Papilio andraemon Female INR 4,842.93 
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from Cuba Papilionidae 

F003 

INR 968.59 shipping 

 

 

 

 

8 Papilionidae papilio 

brevicauda brevicauda male 

Hard to obtain CANADA 

xpupae 

INR 2,152.41 INR 

1,076.21 shipping 

 

 

9 Erebidae grammia 

virguncula male from 

Canada 

INR 269.05 

INR 1,076.21 shipping 

 

 

 
 

10 Erebidae grammia 

parthenice male from 

Canada 

INR 322.86 

INR 1,076.21 shipping 

 

 

 

 

 

11 Sphingidae        Smerinthini 

pachysphinx modesta male 

CANADA very nice xpupae 

#1 

INR 376.67 

INR 1,076.21 shipping 

 

 

 

12 Sphingidae smerinthus 

cerisyi pair from CANADA 

very nice xpupae pair 

 

INR 538.10 

INR 1,076.21 shipping 

 

 
 

13 Papilionidae papilio 

brevicauda brevicauda 

female Hard to obtain 

CANADA xpupae 

INR 2,690.51 INR 

1,076.21 shipping 

 

 
 

14 Sphingidae paonias myops INR 269.05 
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female CANADA very nice 

xpupae 

INR 1,076.21 shipping 

 

 

 

 

 

15 Papilionidae papilio byasa 

alcinous brown female 

Japan 

 

INR 538.10 

INR 1,076.21 shipping 

 

 

 

16 Sphingidae Macroglossinae 

hemaris diffinis male 

CANADA 

INR 376.67 

INR 1,076.21 shipping 

 

 

 

 

17 Sphingidae Smerinthini 

pachysphinx modesta 

CANADA #2 

 

INR 376.67 

INR 1,076.21 shipping 

 

 

 

 

18 Smerithini Paonias 

excaecatus pair from 

CANADA nice 

INR 538.10 

INR 1,076.21 shipping 

 

 

 

 

19 Erebidae grammia virgo 

pair from Canada 

 

INR 538.10 

INR 1,076.21 shipping 
 

 

 

 

20 Erebidae arctiini arctia caja 

americana male Canada 

INR 215.24 

INR 1,076.21 shipping 
 

 

 

 

 

 

21 Erebidae arctiini arctia caja 

americana female Canada 

 

INR 269.05 

INR 1,076.21 shipping 
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Sr. No. Species Name 

1 Fantastic Parnassius Wiskotii Superb 

Forma Male Papilioniidae Papilionidae 

2 Parnassius Uralensis Female Form From 

North Ural, Russia 

3 Parnassius Citrinarius Ssp. From Japan 

Sex 

Male. 

Female 

Male 

4 

 
5 

Parnassius Uralensis Male Form From 

North Ural, Russia 

Parnassius Imperator Musageta Male 

Form From Ping An, Qinghai, China 

Male 

 
Male 

Priced 

INR 1,922.80 

INR 1,780.37 shipping 

INR 89.02 

INR 854.58 shipping 

INR 89.02 

INR 854.58 shipping 

INR 89.02 

INR 854.58 shipping 

INR 89.02 

INR 854.58 shipping 

 

 
Source: https://www.ebay.com/b/Insect-Butterfly-Collectibles/10869/bn_2313786 

These quotations were taken from ebay: 

 

22 Erebidae catocalini catocala INR 538.10 

retecta male from Canada INR 1,076.21 shipping 

23 Erebidae catocalini catocala INR 269.05 

ilia male from Canada INR 1,076.21 shipping 

24 Moth Saturnidae Antheraea INR 161.43 

polyphemus male INR 1,076.21 shipping 

25 Saturnidae automeris io INR 322.86 

male from USA INR 1,076.21 shipping 

https://www.ebay.com/b/Insect-Butterfly-Collectibles/10869/bn_2313786
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Research Focus 

While the larger Indian population is not familiar with the idea of “butterfly farming,” there are 

many successful entrepreneurs who are raising the colorful insects for profit. An article published by 

CNN Money in 2001 stated that it was entirely possible to earn USD 50,000 to USD 100,000 per 

year on the basis of this with a butterfly promotional business, and the demand was growing steadily 

for butterfly production. The going rate in 2016 for a dozen butterflies was USD 95 for Monarchs 

and USD 80 for Painted Ladies. Therefore, it is increasingly seen how something with a relatively 

low production cost could yield such sizeable profit in such a small time. The South East Asian 

countries have begun capitalizing on the sale of butterflies and this is evident from the following 

Table No. 1 called from the net. 

 
Current Markets Future Trends 

Several countries are featuring the availability of several species of Lepidoptera on websites. The 

species and their availability alongwith the price range are all exhibited. The butterflies are sold in 

several stages of their life cycle. 

 
Table 2: Insect Price List / Nymphalidae 

Sr. No. Code Latin-Name Locality Sex US$ Stock Buy 

1 Nymph3118 Acraea issoria (E.Java) Indonesia 50pcs 15 Yes 

2 Nymph3004 Agatasa calydonia calydonia Malaysia M 7 Yes 

3 Nymph3068 

 
4 Nymph3018 

 
5 Nymph3002 

6 Nymph3103 

 
7 Nymph3108 

 
8 Nymph3116 

 
9 Nymph3022 

 
10 Nymph3024 

Cethosia biblis insularis 

(Marinduque) 

Cethosia biblis 

perakana 

Cethosia cyane cyane 

Cethosia hypsea 

(W.Java) 

Cethosia hypsea 

hypsina 

Charaxes affinis affinis 

(Palu,C.Sulawesi) 

Charaxes bernardus 

crepax 

Charaxes distanti 

distanti 

Philippines 

 
Malaysia 

 
Thailand 

Indonesia 

 
Malaysia 

Indonesia 

Malaysia 

Malaysia 

20pcs 13 

 
20pcs 15 

 
20pcs 16 

17 pcs 20 

 
10 pcs 12 

 
10 pcs 15 

 
20pcs 12 

 
20pcs 12 

Yes 

 
No 

 
Yes 

No 

 
Yes 

Yes 

Yes 

No 

Source: Insect-sale.com 

 
Some Illustrative advertisements that are available on the net: 

1. “Please visist our New and Improved Website for a better shopping experience!” 

2. “Sale : Low-Cost Painted Lady Butterflies As Low As $29 Per Dozen! 

3. “New1 Introducing the Clear View Butterfly Zoo – a completely new way to grow live 

butterflies no more caterpillars in a cupl” 

4. “Giant & Gorgeols Monarch Butterflies As Low as $ 99 per dozen” 
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Here’s How It Works 

Several instructive and illustrative answers to popular queries are listed as follows: 

“The day before your event, you will receive a box via FedEx overnight delivery. The shipping box 

is insulated with ice packs keeping the butterflies in a cold dormant (sleep-like) state. Inside the 

shipping box each butterfly is resting and carefully contained in its own packaging designed to 

protect the butterfly in shipping. Simply store the butterflies in the shipping container indoors in a 

cool location and then 2-3 hours before release, take them out so that they have time to warm up. 

Instructions are included. Find out answers to commonly asked questions about the monarch 

butterfly. 

 
The Individual Release 

“Our most popular release option: the individual butterfly release packaging. At the appropriate time 

before or during the wedding, memorial, or other type of special event, the individual butterfly 

release boxes are passed out to the guests or participants. When the special moment arrives, all 

participants open their release boxes witnessing the majesty of the monarch and painted lady 

butterfly. These beautiful butterflies joyfully emerge and dance in flight to the delight and 

amazement of everyone”! 

 
The Mass Release 

“Another way to release butterflies is all from one container - call a "Mass Release." Please see our 

assortment of mass release butterfly packaging. The butterflies will be shipped in special protective 

packaging (called "transfer envelopes") so that the butterflies arrive in perfect condition for your 

wedding, funeral, memorial or other type of butterfly release event. Transfering the butterflies from 

the protective packaging into the mass release container is both easy and fun! Butterfly transfer 

instructions will be provided”. 

 
Don’t Worry 

“Each hand-raised butterfly is fed, packaged, and ready to be released. No growing or feeding is 

required. All butterflies are guaranteed to be alive and healthy due to our Flight Proven™ 

Technology and other special methods we use to ensure that our premium live monarch and painted 

lady butterflies arrive to you healthy and ready to fly. We are the Original Butterfly Company with a 

solid guarantee of the quality of our butterflies. (Last minute orders are our specialty!)”. 

 
How Many Butterflies Should I Order? 

“For the “individual butterfly release,” one butterfly for every guest to release is ideal! However, if 

your budget does not allow for this many butterflies, we have found that releasing one butterfly per 

"couple" (or every other guest) will also result in an enjoyable display for releasing live butterflies. 

For funerals and memorials, it may be hard to predict how many people will attend. But, try to have 

at least one butterfly for each close family member or friend”. 

 
“For a “mass butterfly release,” at least 2-3 dozen monarch butterflies is recommended. The more 

butterflies the better, but we understand that this could also put a large dent in your budget. So, we 

have found that 2-3 dozen monarch butterflies are a good amount of butterflies to fill the sky while 
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being a bit easier on the wallet. Although the minimum order is 1 dozen, we recommend ordering 2 

dozen or more for the optimum visual effect. Of course the more butterflies, the more visually 

stunning your live butterfly release will be”. 

 
What Happens To The Butterflies After They Are Released? 

“Monarchs have the ability to travel thousands of miles. For more information about their incredible 

fall migration, please see our monarch migration study. They can find small patches of milkweed 

(the caterpillar food plant) hundreds of miles away, stopping to nectar on plants in the wild and in 

people's back yards! Monarchs released in the fall will migrate to various over-wintering sites, 

returning the following year.” 

 
How Long Do Monarch Butterflies Live? 

“Monarchs live from 4-6 weeks depending on environmental conditions. Overwintering Monarchs 

can live up to 8 or 9 months!” 

 
Do They Stick Around After Released? 

“Yes! Monarchs are very “friendly” butterflies. They aren't preyed upon by most butterfly predators 

because their bodies contain toxins that are distasteful. They are fearless when they interact with 

people and will allow you to move in close to get a photograph and sometimes even let you pick 

them up. They truly are the friendliest butterfly in the world!” 

 
How Can I Get Good Pictures of the Butterflies? 

“These cold-blooded creatures can be kept in their boxes and placed in a refrigerator for 20 minutes 

and this will slow their reactions and movement. Then they can be placed onto bridal bouquets, 

wedding gowns, graveside stones, or whatever you desire. You will have about 30 seconds to capture 

your photograph before the butterflies warm up and “re-animate” by slowly opening and closing 

their wings and walking at a slow pace.” 

 
It is fairly easy to raise butterflies if one works hard on various aspects of proper habitat construction 

of the butterflies their nutritional needs, and the best practices for shipping live insects. Several 

scholars have written many articles online that advise entrepreneurs on how to go about getting 

started. There are several hobbyists and producers that may be willing to help with sourcing 

equipment and breeding stock at the initial. The ides of butterfly farming is to raise colourful 

butterflies that can be released in their brilliant multitudes across the world on special occasions. 

 
There are several different ways in which the farmer can convert his love for nature and butterflies 

into profit. They have to study the options of either farming butterflies merely as a side business or 

take it to as an enterprise that can prove to be a commercially viable enterprise and financially 

successful. 

 
Various farmers have shown by experience that butterfly farming is a viable enterprise. Globally its 

momentum is picking up pace. There are several newer and newer ways through which butterflies 

are raised in India and abroad. The utilization of their talents is justified by the following uses: 
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(i) Event Releases 

Supplying butterflies for being released at weddings has resulted in huge revenue inputs for most 

butterfly breeders. It had been common practice to release colourful balloons, birds or have a fly past 

of planes releasing streams of different, colour. These practices are, however, getting to be quite cost 

prohibitive and therefore alternatives were being sought. Therefore, butterfly farming became an 

effective alternative. 

 
(ii) Teaching and Research Programs 

Many school college study courses utilize live butterflies at various stages of development in their 

lifecycle in a classroom setting. Watching caterpillars go through the complete life cycle to butterfly 

stage is quite a popular activity for several scholars. 

 
(iii) Gifting and Celebrating Souvenirs 

There are a number of potential gift items which can be developed for sale. In fact the butterfly 

products are sold in sundry gift shops. They can also be seen displayed for sale on websites. Popular 

items made with butterflies can include butterfly raising kits, jewelry paperweights, photos, apparel, 

and more. Many people are rapidly turning to butterfly rearing as it is such an exciting hobby. 

 
(iv) Breeding Butterfly Stock 

Several farmers are turning to butterfly rearing for profit. Some of them are even selling to other 

breeders or hobbyists. They are often involved in establishing their programs restocking their 

butterfly their supply after it has been depleted. Farmers may sell the butterflies at their own 

convenience at any stage of the life cycle from egg to mature butterfly depending on the needs of 

their buyers. 

 
Thus, butterfly gardening has come to stay as an income generation, additive activity with annual 

sales from gardening grossing net profits from the first batch onwards has become very important. In 

the U.S.A. the Association for Butterflies supports gardeners by offering Butterfly Gardening 

Courses with certification. During the course the farmers learn how to create a habitat which attracts 

and promotes the breeding of butterflies. 

 
Understanding the Practical Aspects 

Butterfly garden can be a closed one or an open one. A closed butterfly garden can is an entire 

garden covered with green nets. The butterflies are released into either as adult butterflies or are 

reared in the garden itself. In Singapore and London butterfly parks, they procure pupa (chrysalis) 

and keep them in small boxes till the butterflies emerge. As soon as the butterflies emerge they are 

released into the garden. In absence of any predators, the butterflies survive till they die naturally. 

 
Research Gaps 

But the Indian Wildlife Protection Act (1972) considers butterflies as wild animals and it is illegal to 

keep any wild animal in an enclosure (or captivity, in the legal language). As soon as there is an 

enclosure, it becomes a zoo. And to run a zoo, permission is required from Central Zoo Authority of 

India and also it is mandatory to follow their guidelines for establishing and managing a zoo. Getting 



Dr. Manbeer Kaur, Mona Prashar 

443 

 

 

permission from this authority (though creating a butterfly park may be a good objective) is „mission 

impossible‟ for a general citizen. 

 
But permission can be taken by government zoos, if they want to set up “butterfly fly enclosures” in 

their zoos. Zoos in India have so much of land; they should actually prove that they can create 

butterfly parks in India. 

 
Methodology 

This is an exploratory study that is based on primary and secondary data. The primary data was 

collected through Focus Group Discussion (FGDs) held among agriculturalists and farmers. 

Secondary data was taken from the district sources of Hoshiarpur district. 
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In this research paper an attempt has been to focus on study the perceptions of elementary school 

Heads and Teachers towards implementation procedures of the “Right to Education Act, 2009 in the 

district of S.B.S. Nagar, Punjab. The investigators have used Descriptive Survey method for the 

present study. The sample consists of 40 Heads and 100 Teachers from 40 selected elementary 

schools which are situated in the district of S.B.S. Nagar, Punjab. The Random sampling technique 

has been used for the selection of sample. The investigators have developed two Questionnaires (One 

for Heads and another for Teachers) by themselves to measure the perceptions of Heads and 

Teachers towards implementation procedures of the Right to Education Act, 2009. For the analysis of 

data Mean, S.D and “Z” test have been used in the present study. The overall results indicate that the 

perceptions of elementary school Heads and Teachers of the district of S.B.S. Nagar, Punjab is 

neither Favorable nor Unfavorable i.e. Moderate towards the Right to Education Act, 2009. But on 

the other side, it is found that the elementary school Teachers of the district of S.B.S. Nagar are 

possessed Favorable perceptions towards implementation procedures of the Right to Education Act, 

2009. There is no significant difference between Heads and Teachers regarding their perceptions 

towards implementation procedures of the Right to Education Act, 2009. The present study shows that 

the elementary School Teachers have more favorable perceptions than that of the Heads towards 

implementation procedures of the Right to Education Act, 2009, India. There is no significant 

difference between elementary urban school Heads and elementary rural school Heads regarding 

their perceptions towards implementation procedure of the Right to Education Act (2009). There is no 

significant difference between elementary urban school teachers and elementary rural school 

Teachers regarding their perceptions towards implementation procedure of the Right to Education 

Act (2009). 

Keywords:- perceptions, Heads, Teachers, Right to Education, Act (2009), Elementary                             

Education. 

INTRODUCATION 

After independence, Article 45 under the newly framed Constitution stated that the state shall 

endeavor to provide free and compulsory education to all children until they complete the age 

of fourteen years within a period of ten years from the commencement of this Constitution. 

86th Amendment Act (2000) via Article 21A (Part III) seeks to make free and compulsory 

education a Fundamental Right for all children in the age group 6-14 years. The amendment 

also introduced a new article 21 A, which imposes a duty on parents and guardians to provide 

their children with educational opportunities. In October, 2003 a first draft of the legislation 
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envisaged in the above Article, viz., Free and Compulsory Education for Children Bill, 2003, 

was prepared and posted on this website in October, 2003, inviting comments and 

suggestions from the public at large. In 2004, subsequently, taking into account the 

suggestions received on this draft, a revised draft of the Bill entitled Free and Compulsory 

Education Bill, 2004, was prepared. In June, 2005, the CABE (Central Advisory Board of 

Education) committee drafted the Right to Education Bill and submitted to the Ministry of 

HRD. MHRD sent it to National Advisory Committee (NAC) where Mrs. Sonia Gandhi is the 

Chairperson. The National Advisory Committee (NAC) sent the bill to Prime Minister of 

India for his observation. The finance committee and planning commission rejected the Bill 

citing the lack of funds and model bill was to states for making necessary arrangements 

(Post- 86th amendment, States had already cited lack of funds at State level).This was revised 

and became an Act in August, 2009 but was not notified for roughly 7 months. The Right of 

Children to Free and Compulsory Education Act came into force from April 1, 2010. This 

was a historic day for the people of India as from that day the Right to education will be 

accorded the same legal status as the right to life as provided by Article 21A of the Indian 

Constitution.  

Basic Provisions made in the Act (2009) 

In 2009, Indian Government has adopted the Right to Education Act to ensure the Free and 

Compulsory Elementary Education for every child between the age group of 6-14 years by 

mentioning so many basic provisions. MHRD (2014) laid few important basic provisions of 

the RTE Act (2009) are mentioned below: 

1. It is included in the fundamental rights of Indian constitutions in Article 21A inserted 

by the 86th amendment in December, 2002. The provisions of the Act came into force 

from 1st April, 2010. 

2. The name of the Act is “The Right of Children to Free and Compulsory Education 

Act, 2009”. 

3. It shall extend to the whole of India except the State of Jammu & Kashmir. 

4. It is an Act to provide for free and compulsory education to all children of the age of 

6-14 years i.e. from Class I to VIII. 

5. It shall be the duty of every parents or guardian to admit or cause to be admitted his or 

her child or ward to an elementary education in the neighborhood school. 

6. Both the Central and State Government will share the financial and other 

responsibilities. 
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7. The local authority like, municipal corporation, municipal council, zilla parishyad or 

nagar panchayat or panchayat maintain records of children up to the age of fourteen 

years residing within its jurisdiction and ensure admission, attendance and completion 

of elementary education by every child. 

8. The local authority shall ensure admission of children of migrant families. 

9. No capitation fee and screening procedure for admission in elementary classes, it 

makes provisions for a non-admitted child to be admitted to an age appropriate class 

and no child shall be denied admission if he or she is entitled to take admission 

according to the provision of the Act. 

10. The private school managements have to take at least 25% of the class strength should 

belong to the economically weaker sections (EWS) in the neighborhood at the time of 

admission in Class-I and provide free and compulsory elementary education till its 

completion. 

11. No child admitted in a school shall be held back in any class or expelled from school 

till the completion of elementary education. 

12. No child shall be subjected to physical punishment or mental harassment. 

13. A teacher shall maintain regularity and punctuality in attending the school and 

complete curriculum within the specified time. 

14. The pupil teacher ratio from class I to V shall be 30:1 and from class VI to VIII shall 

be 35:1. 

15. Teacher vacancy in a school shall not exceed 10 percent. 

16. No teacher shall be deployed for any non-educational purpose either than the 

decennial population census duties relating to disaster relief and general election in 

different purpose. 

17. No teacher shall engage himself or herself in private tuition or private teaching 

activity. 

18. No child shall be required to pass any board examination till completion of 

elementary education. 

19. Minimum numbers of working days/instructional hours in an academic year shall be: 

200 working days for Class I to V or 800 instructional hours and 200 working days or 

1000 instructional hours for Class VI to VIII. 

20. Minimum number of working hours per week for the teachers shall be 45 (forty-five) 

including preparation hours. 
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21. There shall be a library in each school providing newspapers, magazines and books on 

all subjects including story books. 

22. Play material, games and sports equipment shall be provided to each class as required. 

23. National level test shall be conducted like Teacher Eligibility Test (TET) for making 

eligible the teacher to teach in elementary classes and maintaining quality in 

elementary education. 

24. No school shall be run without recognition. 

Head 

Head act as a mediator between school and society. The service given by head  to the school 

is the back born of the society in implementing the procedure of the act, 2009.  He has to 

perform many responsibilities so that quality of elementary education will improve. 

Teacher 

Teacher is the most important actors in the entire educational endeavor. They occupy a 

cardinal position in educational reforms. Teacher used to occupy a very respectable position 

in Indian Society. Teachers are the most important actors in the entire educational endeavor. 

Teachers play an effective role in implementing the procedure of act 2009. Visit households 

during annual survey/ enrolment drive to motivate parents for sending their children   to 

school. 

Perception 

Perception means our recognition and interpretation of sensory   information. Perception also 

includes how we respond to the information. Perception allows us to take the sensory 

information in and make it into something meaningful. It is a complex cognitive process 

differs from one individual to another depending on the needs, value and expectations of the 

individual. Perception may also differ from organization to organization, country to country. 

Importance of study 

Elementary education plays a pivotal role in improving the socio-economic condition of the 

nation. The development of the country can never be possible without ensuring the spread of 

education among the masses. India has become one of 135 countries to make education a 

fundamental right of every child. Govt. of India has been constituted various commissions 

and committees to bring the quality in education system at all levels. On the basis of 

commissions and committees recommendations, Govt. of India has been launched various 

programmed and Schemes. Govt. of India passed the Right to Education act in the month of 

August 2009; various provisions have been made under this act. It is a detailed and 
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comprehensive legislation, which includes provisions related to schools, teachers, curriculum, 

evaluation, access and specific division of duties and responsibilities of different stakeholder. 

The investigator wants to know that what are the challenges faced by the Elementary School, 

Heads, teachers, in implementing the procedure of RTE Act, what are their perceptions 

towards implementing the procedure of Right to Education Act 2009. This study will be 

helpful in the following ways: - 

The present study will help the entire stakeholder to know, in detail the implementing the 

procedure of   RTE Act, 2009. 

To know the perceptions of Head of elementary schools towards the implementing   the 

procedure of RTE Act, 2009. 

To know the perceptions of teacher of elementary schools towards the implementing the 

procedure of RTE Act, 2009. 

The finding related to perceptions of heads, teachers, will be helpful for Govt., Policy maker 

to reviewing the procedure and strategies to effective implementation of RTE Act, 2009. 

To conduct the present study investigator will be construct two Questionnaires   for Head, 

and Teacher which will be very helpful for other researchers to conduct future research in the 

field of Right to Education Act (2009). 

The procedure related to perceptions of Heads, and Teachers will be helpful for the 

Government and Policy Makers to take some important steps to modify the procedures, 

strategies and ideas of Right to Education Act, 2009 for its successful implementation in 

schools of India. 

Statement of Problem 

“Perceptions of school Heads, Teachers towards implementation procedures of the right to 

education Act 2009”. 

Objectives of Study 

1. To study the Perceptions of elementary School Heads towards implementation procedures 

of the Right to Education Act, 2009. 

2. To study the Perceptions of elementary School Teachers towards implementation 

procedures of the Right to Education Act, 2009. 

3. To study the differences between elementary school Heads and elementary school 

Teachers regarding their Perceptions towards implementation procedures of the Right to 

Education Act, 2009. 
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4. To study the differences among perception of urban and rural elementary school heads 

towards implementation procedures of the Right to Education Act 2009. 

5. To study the differences among perception of urban and rural elementary school Teachers 

towards implementation procedures of the Right to Education Act 2009. 

Hypotheses of the Study 

H01: There is no high favorable level of perceptions of elementary school    Heads towards 

implementation procedures of the Right to Education Act (2009). 

H02: There is no high favorable level of perceptions of elementary school teachers towards 

implementation procedures of the Right to Education Act (2009). 

H03: There is no significant difference between elementary school heads and elementary 

school Teachers regarding their perception towards implementation procedures of the Right 

to Education Act (2009). 

H04: There is no significant difference between elementary urban school Heads and 

elementary rural school Heads regarding their perceptions towards implementation procedure 

of the Right to Education Act (2009). 

H05: There is no significant difference between elementary urban school teachers and 

elementary rural school Teachers regarding their perceptions towards implementation 

procedure of the Right to Education Act (2009). 

Methodology of the Study 

Method of the Study: In present study investigator use descriptive method of research. In 

descriptive research survey method is used. In this survey different tool, techniques are used 

to collect, analyze and interpret the data. 

Population of the Study:  

All elementary school Heads and elementary school Teachers of Sahid Bhagat Singh Nagar 

of Punjab have been treated as population for the present study. 

Sample of the Study: 

 The Researcher have selected only 40 Heads and 100 Teachers from the 40 selected 

elementary schools which are situated in the Shahid Bhagat Singh Nagar district of Punjab. 

Sampling Technique  

The random sampling technique has been used in the selection of the sample. 

Tools of the Study: The Researcher have used two Questionnaires, one for Head of 

elementary school and another for Teachers of elementary schools as a tool for collecting the 

data. Each Questionnaire consists of 30 items with the combination of positive and negative 
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items. Both Questionnaires have been constructed on the basis of Likert‟s five-point scale 

that is Strongly Agree, Agree, undecided, Disagree and Strongly Disagree. 

Techniques of Data Analysis: Researcher have used Mean, Standard Deviation and „Z‟ Test 

for analyzing the data. 

Techniques of Measuring the Level of Perception: 

All the items are scored, the scores of all the 30 items are added to obtain the total score of an 

individual Sample on the Questionnaire. The range of the total score is 30-150 as the 

Questionnaires are constructed by 30 items on the basis of 5-point Likert Scale. Therefore, 

the Level of Perception is considered from Score of answers and classified into 5 levels to the 

Best‟s Criteria (1977) as follows- 

High Score – Lowest Score 

Number of Levels 

 

150 – 30 

5 

120 

5 

= 24 

 

Table No – 1 Criteria of Understanding the Means of the Level of Perception 

 

 

 

 

 

 

 

Results and Discussion 

H01: There is no high favourable level of perception of elementary school Heads towards 

implementation procedures of the Right to Education Act (2009).  

 

 

 

Range of Scores  Level of Attitude 

30-54 Very Unfavorable 

55-78  Unfavorable 

79-102  Moderate 

103-126 Favorable 

127-150 Very Unfavorable 
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Table No-2 Shows the Mean and Standard Division and Number of the elementary 

school Heads. 

Group Mean Standard 

Division 

Number 

Heads 93.25 18.95 40 

Note: 30 - 54 = Very Unfavorable, 55 - 78 = Unfavorable, 79 - 102 = Moderate, 103 - 126 = 

Favorable and 169 - 200 = Very Favorable. 

From the table no-2, we can see that the obtained Mean Score of elementary school Heads is 

93.25 and S.D is 18.95. On the basis of the Best‟s Criteria, the obtained Mean Scores of the 

heads is 93.25 which fall under the range of Mean score of 79-102. It indicates that the level 

of Perception of elementary school Heads of the district S.B.S Nagar of Punjab is neither 

Favorable nor Unfavorable that Moderate towards implementation procedure of the Right to 

Education Act, 2009. 

So, researcher hypothesis there is no high favorable level of perception of elementary school 

heads towards implementation procedures of the right to education Act 2009 is accepted 

because there is moderate perception of elementary school Heads. 

H02: There is no high favorable level of perception of elementary school Teachers towards 

implementation procedure of the Right to Education Act (2009). 

Table No-3 Shows the Number, Mean and S.D of the Total Teachers 

Group Mean Standard Deviation Number 

Teachers 95.60 14.61 100 

Note: 30 - 54 = Very Unfavorable, 55 - 78 = Unfavorable, 79 - 102 = Moderate, 103 - 126 = 

Favorable and 169 - 200 = Very Favorable. 

From the table no-3, we can see that the obtained Mean Score of elementary school Teachers 

is 95.60 and S.D is 14.61 On the basis of the Best‟s Criteria, the obtained Mean Score of the 

elementary school Teachers fall under the range of Mean Scores of 79-102. It indicates that 

the level of perception of elementary school Teachers fall under the moderate range group. It 

means that the level of perceptions of elementary school Teachers of the district S.B.S Nagar 

of Punjab is neither Favorable nor unfavorable that is moderate towards implementation 

procedures of the right to education Act 2009. So, researchers hypothesis there is no high 

favorable level of perception of elementary school teachers towards implementation 

procedures of the right to education Act 2009 is accepted because there is moderate 

perception of elementary school teachers. 
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H03: There is no significant difference between elementary school heads and elementary 

school teachers regarding their perception toward implementation procedures of the Right to 

Education Act (2009). 

Table no-4 

Shows the difference between elementary school heads and elementary school teachers 

regarding their perceptions towards implementation procedures of the Right to Education 

Act (2009) 

 

Groups 

 

N 

 

Mean 

 

S. D 

 

SED 

 

C.R 

          Required at 

 

Headmasters 

 

40 

 

93.25 

 

18.95 

 

3.52 

 

0.70 

5% 1.96 

 

Teachers 

 

100 

 

95.60 

 

14.61 

 

    1% 

 

     2.58 

The null hypothesis that is there is no significant difference between elementary school heads 

and elementary school teachers regarding their perception towards implementation 

procedures of the right to education Act 2009 is highly significance at 5% level of 

significance the difference between required and actual is (1.96-0.70)=1.26 which is quiet 

high At 1% level of significance the required and acquired or actual different is very high that 

is 2.58-0.70=1.88 we can conclude that difference at 5% and 1% is quiet high so researcher 

null hypothesis that is there is no significant difference between elementary school heads and 

elementary school teachers regarding their perceptions towards implementing procedures of 

the right to education Act 2009 is retained or accepted. 

H04: There is no significant difference between urban elementary school Heads and rural 

elementary school Heads regarding their perception towards implementation procedures of 

the right to education Act 2009. 
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Table no-5 

Shows the difference between elementary urban school heads and elementary rural school 

heads regarding their proception towards implementation procedure of the right to education 

Act 2009. 

Group N Mean S. D S.E. D C.R Required at 

Urban Heads 20 95.4 299.84  

89.95 

 

0.44 

5% 1.96 

Rural Heads 20 94.33 259.54 1% 2.58 

The null hypothesis that is there is no significant difference between the perception of urban 

elementary Heads and rural elementary heads difference is highly significance at 5% level of 

significance required and actual is (1.96 – 0.44) = 1.52 which is quiet high at 1% level the 

required and acquired or actual different is very high that is 2.58 – 0.44 = 2.14 research can 

conclude that difference at 5% and 1% is quiet high . so, researcher null hypothesis that is 

there perception of urban and rural elementary school heads toward the implementing 

procedure of the right to education Act 2009 is retained or accepted in district S.B.S Nagar of 

Punjab. 

H05: There is no significant difference between urban elementary school teachers and 

elementary rural school teachers regarding their perception towards implementation 

procedure of the right to education Act 2009. 

Table no-6 

Group N Mean S. D S.E. D C.R Required at 

Urban Teachers 50 96.2 16.45       2.91 0.41 5% 1.96 

Rural Teachers 50 95.0 12.48 1% 2.58 

The null hypothesis that is there is no significant difference between the perception of urban 

elementary Teachers and rural elementary Teachers difference is highly significance at 5% 

level of significance required and actual is (1.96 – 0.41) = 1.55 which is quiet high at 1% 

level the required and acquired or actual different is very high that is (2.58 – 0.41) = 2.17 

research can conclude that difference at 5% and 1% is quiet high . so, researcher null 

hypothesis that is there perception of urban and rural elementary school heads toward the 

implementing procedure of the right to education Act 2009 is retained or accepted that means 

no rejection district S.B.S Nagar of Punjab. 
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Major Findings of the Study 

1. The investigator found that the level of perception of elementary school heads of the 

district of S.B.S Nagar of Punjab is neither favorable nor unfavorable that is moderate 

towards implementing procedure of the right to education Act 2009. 

2. The investigator found that the level of perception of elementary Teachers of the district of 

S.B.S. Nagar of Punjab is neither favorable nor unfavorable that is moderate towards 

implementing procedure of the right to education Act 2009. 

3. The investigator found that there is no significant difference between elementary school 

teachers and elementary school heads regarding their perception towards implementation 

procedure of the right to education Act 2009. But on the basis of their obtained mean score it 

can be said that elementary school teachers are more favorable than that of elementary school 

Heads of district S.B.S. Nagar of Punjab towards implementing procedure the right to 

education Act 2009. 

4. The investigator found that there is no significant difference between urban elementary 

school heads and rural elementary school Heads towards the implementing procedure of the 

right to education Act 2009. But on the basis of their obtained mean score. It can be said that 

urban elementary school heads is more favorable than that of rural elementary school heads 

of district S.B.S Nagar of Punjab towards implementing procedure of the right to education 

Act 2009. 

5. The investigator found that there is no significant difference between urban elementary 

school teachers and rural elementary school teachers towards the implementing procedure of 

the right to education Act 2009. But on the basis of their obtained mean score. It can be said 

that urban elementary school teachers is more favorable than that of rural elementary school 

teaches of district S.B.S. Nagar of Punjab towards implementing procedure of the right to 

education Act 2009. 

Conclusion 

The Right of children to free and compulsory education Act came into force from 1 April, 

2010. This was a historic day for the people of India as from that day the right to education 

will be accorded same legal status as the right to life as provided by article 21 A of the Indian 

constitution. This entitles children to have right to education enforced as a fundamental right 

from 6 to 14 years. The Act has imposed so many roles and responsibility on central and state 

govt, parents, Heads of institution, Teachers, School Management committee. Role of Heads 

and teachers are in every field of education like admission, retention, examination and 
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completion of elementary education by every child up to 14 years of age. But few aspects of 

this Act are very difficult to implement in rural situation by the elementary school heads and 

elementary  school teachers of S.B.S. Nagar district of Punjab that is reason it is found 

through the present study that elementary school heads and elementary school teachers are 

not favorable about the all aspects related to elementary education unshared  in right to 

education Act 2009. The heads and teachers both have moderate or average perception 

towards right to education Act 2009. 

Findings supported Studies 

Kumar (2013) conducted a study on awareness of pupil teachers about Right to Free and 

Compulsory Education Act (RTE)-2009. Found that with regard to majority of pupil teachers 

were having good awareness about Right to Education Act-2009. It was also revealed that the 

male and female Pupil-Teachers had same awareness about Right to Education Act-2009. 

Mandal & Barman (2014) conducted a study on Attitude of Headmasters and Teachers 

towards the Right to Education Act (2009), India. Found that there was significant difference 

between Headmasters and Teachers regarding their attitude towards the Right to Education 

Act, 2009. And it means that the attitude of Teachers was more favorable than that of the 

Headmasters in the district of Purulia, West Bengal towards the Right to Education Act-2009. 

It was revealed that there was no significant difference between the Male and Female 

Teachers regarding their attitude towards the Right to Education Act 2009. The study 

highlights that there was no significant difference between Arts and Science Teachers 

regarding their attitude towards the Right to Education Act-2009. It was found that there was 

no significant difference between Arts Male and Arts Female Teachers regarding their 

attitude towards the Right to Education Act-2009. 

Bibi (2015) conducted a study on Article 25th a: Implications of free and compulsory 

secondary education. Major finding was: Lack of basic infrastructure, shortage of teacher, 

less physical and material facilities, burden on parents in the form of allied 

expensive for study, transportation expenditures, opportunity cost in case of earning hand of 

family were the major issues needed to be addressed on emergencies bases for implication of 

free and compulsory secondary education. 

Saha (2017) conducted a study on level of awareness among elementary female teachers 

towards RTE Act-2009 in West Bengal. It was found that there was significant difference in 

RTE Act-2009 awareness among urban female and rural female elementary Teachers. It was 

also found that there was significant difference in RTE Act-2009 awareness among 
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government female and private female elementary teachers. It was revealed that there was 

significant difference in RTE Act-2009 awareness among trained female and non trained 

Female Elementary Teachers. 

Premlakshmi (2011) conducted a study on Right to Education and Common School System-

Perception among Teachers The objective was to study the opinion about Common School 

System from School Teachers of Government and Matriculation Schools. The findings of the 

study reveal that there was a significant difference inperceptions between male and female 

teachers towards Common School System. And also found that there was no significant 

difference in perception between Urban and Rural school teachers towards Common School 

System. 
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Abstract 
In this research paper a study has been done on the perception ofelementary School Heads, 

School Management Committee Members and Teachers towards implementation procedures 

of “The Right of Children to Free and Compulsory Education Act 2009” in the block 

Nawanshahar of district S.B.S. Nagar, Punjab. The investigators have used Descriptive 

Survey method for the present study. The sample consists of 50 Heads, 150 teachers and 100 

School Management Committee Members from 50 selected elementary schools which are 

situated in the block Nawanshaharof district S.B.S. Nagar, Punjab. The Random sampling 

technique has been used for the selection of sample. The investigator has developed three 

Questionnaires (One for School heads,One for School teachers and one for School 

Management Committee Members) to measure the perceptions of school heads,school 

teachers and School Management Committee Members towards implementation procedures 

of the Right to Education Act, 2009. For the analysis of data percentage method is used in the 

present study. The overall results indicates that the perceptions of elementary school heads, 

elementary school teachers, and elementary school management committee members towards 

implementing procedures of right to education Act 2009 is almost same. So this study 

revealed that there is no significant difference between elementary school heads, elementary 

school teachers, and elementary school management committee members towards 

implementing procedures of right to education Act 2009. Elementary school teachers are 

more favourable perception than elementary school heads and elementary school 

management committee members. While comparing perceptions of elementary school 

management committee members and elementary school heads, than perceptions of  

elementary school management committee members are more favourable than elementary 

school heads towards implementing procedure of right to education Act 2009 in block 

Nawanshahar district Sahidbhagat Singh Nagar of Punjab. 

 

Keywords: Perception, School heads, School teachers, School Management Committee 

Members,  Right to Education, Act (2009),  Elementary Education. 
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Introduction   
Right to Education is a „Right‟ of all children age between 6 years to 14 years to receive 

compulsory, free quality education, without any discrimination. The centre and state 

government should responsible to provide fundamental/Basic/Elementary by formal or 

informal way. Article deal with free and compulsory education are 45 of Directive Principal 

of statepolicy, 86th Amendment under Act (2000), Article 21A (3) of Constitution of India. 

All cited article deals with fundamental rights of children age group (6 to 14) years to receive 

compulsory, free education who are the citizen of India. First draft of compulsory and free 

education of children was prepared in October 2003. It is legislation envisaged of Article of 

„Education of all'. It is known with name „Free and compulsory Education For children bill 

2003.‟ It is posted for comments & suggestions of general public on website (Oct. 2003). 

Suggestions after considering all suggestion a revised draft was prepared in 2004. It is known 

with name "Free and compulsory Education for children bill 2004." http://education.nic.in 

(website). Central advisory Board of Education committee drafts a bill after taking into 

consideration all the suggestion in June 2005. It is known as (Right to Education Bill" It is 

submitted to Ministry of Human Resource Development.MHRD sent bill of education to 

National Advisory Committee Mrs Sonia Gandhi was the chairperson of NAC. It was sent to 

Prime Minister of India, and then to finance committee and planning commission. The bill 

was rejected by finance committee planning on the grand that there is lack of funds. After 

86
th

 amendment states are already given reason for non-implementation of Article 21 because 

lack of funds. So when model bill was send to states they replies that lots of arrangement 

have made for implementing bill. Lack of fund at state level becomes the major reason for 

non-implementation of bill. It takes six years to make decision regarding Right to Education 

and almost six decade after independence. Union cabinet clear „Right to Education Bill,  it 

was  further sent to cabinet permission on 2
nd

 July 2009, in Raj Sabha on 20 July 2009, in 

LokSabha on 4
th

 August 2009. This bill was passed in both houses and sent for President 

Signature on Right to Education Act on 26 August 2009.The President of India sign the bill 

on 26 August 2009. It was published in government officials Gazette on 27 August 2009. It 

came in force on 15th April 2010.That means it was implemented in India on 1 April 2010 

expect Jammu and Kashmir. It was historical day for India after 6 decade of Independence 

with same legal status as right of life. Right of Education became fundamental rights the right 

to education Act has 7 chapters 38 section. It was a milestone in Indian history. 

The Act came into force from 1st April, 2010 major provision is as under: 

1. The name of the Act is “The Right of Children to Free and Compulsory Education Act, 

2009”. 

2. It shall extend to the whole of India except the State of Jammu & Kashmir. 

3. It is an Act to provide for free and compulsory education to all children of the age of 6-14 

years i.e. from Class I to VIII. 

4. It shall be the duty of every parents or guardian to admit or cause to be admitted his or her 

child or ward to an elementary education in the neighbourhood school. 

5. Both the Central and State Government will share the financial and other responsibilities. 

6. The local authority like, municipal corporation, municipal council, zillaparishyad or 

nagarpanchayat or panchayat maintain records of children up to the age of fourteen years 
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residing within its jurisdiction and ensure admission, attendance and completion of 

elementary education by every child. 

7. The local authority shall ensure admission of children of migrant families. 

8. No capitation fee and screening procedure for admission in elementary classes, it makes 

provisions for a non-admitted child to be admitted to an age appropriate class and no child 

shall be denied admission if he or she is entitled to take admission according to the 

provision of the Act. 

9. The private school managements have to take at least 25% of the class strength should 

belong to the economically weaker sections (EWS) in the neighbourhood at the time of 

admission in Class-I and provide free and compulsory elementary education till its 

completion. 

10. No child admitted in a school shall be held back in any class or expelled from school till 

the completion of elementary education. 

11. No child shall be subjected to physical punishment or mental harassment. 

12. A teacher shall maintain regularity and punctuality in attending the school and complete 

curriculum within the specified time. 

13. The pupil teacher ratio from class I to V shall be 30:1 and from class VI to VIII shall be 

35:1. 

14. Teacher vacancy in a school shall not exceed 10 Percentage 

15. No teacher shall be deployed for any non-educational purpose either than the decennial 

population census duties relating to disaster relief and general election in different 

purpose. 

16. No teacher shall engage himself or herself in private tuition or private teaching activity. 

17. No child shall be required to pass any board examination till completion of elementary 

education. 

18. Minimum numbers of working days/instructional hours in an academic year shall be: 200 

working days for Class I to V or 800 instructional hours and 200 working days or 1000 

instructional hours for Class VI to VIII. 

19. Minimum number of working hours per week for the teachers shall be 45 (forty-five) 

including preparation hours 

20. There shall be a library in each school providing newspapers, magazines and books on all 

subjects including story books,Play material, games and sports equipment shall be 

provided to each class as required. 

21. National level test shall be conducted like Teacher Eligibility Test (TET) for making 

eligible the teacher to teach in elementary classes and maintaining quality in elementary 

education. 

22. No school shall be run without recognition. 
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Statement of Problem 
„„Comparative  Study Of Perception  Of School Heads, School Teachers And 

School Management Committee Members Towards Implementing Provisions Of  

The Right Of Children To Free And Compulsory Education Act 2009‟‟. 

Objectives of Study 
1. To Study the Perceptions of Elementary School Heads Towards Implementing the 

Procedures of The Right to Education Act, 2009.  

2. To Study the Perceptions of Elementary School Teachers Towards Implementing the 

Procedures of The Right ofEducation Act, 2009.  

3. To Study Perceptions of Elementary School Management Committee Members 

Towards Implementing the Procedures of The Right to Education Act, 2009.  

4. To Study the Differences Between Elementary School Heads, School Teachers and 

School Management Committee Members regarding their Perceptions Towards 

Implementing the Procedures of The Right to Education Act, 2009. 

Hypotheses of Study: 

H1: There is no high favourable level of perceptions of elementary school heads towards 

implementing the procedures of the Right to Education Act, 2009. 

H2: There is no high favorable level of perceptions of elementary school teachers towards 

implementing the procedures of the Right to Education Act, 2009. 

H3: There is no high favorable level of perceptions of elementary school management 

committee members towards implementing the procedures of the Right to Education 

Act, 2009. 

H4: There is no significant difference between elementary school heads , school 

teachersand school Management Committee Members regarding their perceptions 

towards implementing the procedures of the Right to Education Act, 2009. 

Methodology of the Study 

In present study investigator use descriptive research survey method was used.  

Sample and Sampling Technique of the Study:-The Researcher have selected 50 

school Heads ,150  school Teachers,100 school Management Committee Membersfrom the 

50 randomly selected elementary schools which are situated in the block Nawanshahar of 

district S.B.S. Nagar, Punjab .The random sampling technique has been used in the selection 

of the sample. 

Tools and techniques of the Study:-The Researcher has used three Questionnaires, 

one for Head of elementary school, one for Teachers and one for Management Committee 

Members of elementary schools as a tool for collecting the data.  Questionnaires have been 

constructed on the basis of Likert‟s five-point scale that is Strongly Agree, Agree, undecided, 

Disagree and Strongly Disagree.Researcher has used percentagesmethod foranalysing the 

data, bar graph and pie chart were used as per requirement. 
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Results and Discussion 
Table 1:showing the perceptions of elementary school heads towards implementation 

procedures of Right to Education Act 2009. 

Heads (50)  

 

Percentages 

strongly Agree 24.35% 

Agree 39.97% 

Undecided 11.49% 

Disagree 14.45% 

Strongly Disagree 9.74% 

 

Figure 1: Pie graph showing the perceptions of elementary school heads towards 

implementation procedures of right to education Act 2009. 

 
  

 

Figure 2 shows that Out of the data collected from 50 elementary school heads 24.35% of 

elementary school heads are strongly agree, 39.97% of elementary school heads are agree, 

11.49% of elementary school heads are undecided, 14.45% of elementary school heads are 

disagree, 9.74% of elementary school heads are strongly disagree. It indicates that there is no 

high favorable level of perceptions of elementary school heads towards implementation 

procedures of the right to education Act 2009. It indicates that hypothesis is accepted on 

percentage bases. On the basis of percentage analysis investigator revealed that although 

elementary school heads have favorable perception but it is not very favorable perceptions 

towards implementing procedure of right to education Act 2009, in block Nawanshahar of 

district of SahidBhagat Singh Nagar of Punjab 
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Table 2: Showing the perceptions of elementary school Teachers towards 

implementation procedures of right to education Act 2009. 

 Teacher (150)  Percentages 

strongly Agree 21.81% 

Agree 44.97% 

Undecided 9.71% 

Disagree 15.04% 

Strongly Disagree 8.46% 

 

Figure 2: Pie graph showing the perceptions of elementary school Teachers towards 

implementation procedures of right to education Act 2009 

 
 Figure 2 shows that Out of the data collected from 150 elementary school Teachers 

21.81% of elementary school Teachers are strongly agree, 44.97% of elementary school 

Teachers are agree, 9.71% of elementary school Teachers are undecided, 15.04% of 

elementary school Teachers are disagree, 8.46% of elementary school Teachers are strongly 

disagree. It indicates that there is no high favorable level of perceptions of elementary school 

Teachers towards implementation procedures of the right to education Act 2009. It indicates 

that hypothesis is accepted on percentage bases. On the basis of percentage analysis 

investigator revealed that although elementary school teachers have favorable perception but 

it is not very favorable perceptions towards implementing procedure of right to education Act 

2009, in block Nawanshahar of district of SahidBhagat Singh Nagar of Punjab. 
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Table 3: Showing the perceptions of elementary school management committee 

members towards implementation procedures of right to education Act 2009 

 S.M.C (100)  Percentages 

Strongly Agree 23.97% 

Agree 42.19% 

Undecided 10.66% 

Disagree 14.66% 

Strongly Disagree 8.51% 

 

Figure 3: Pie graph showing the perceptions of elementary school management 

committee members towards implementation procedures of right to education Act 2009 

 
 Figure 3 reveal that Out of the data collected from 100 elementary school 

management committee members. 23.97% of elementary school management committee 

members are strongly agree, 42.19% of elementary school management committee members 

are agree, 10.66% of elementary school management committee members are undecided, 

14.66% of elementary school management committee members are disagree, 8.51% of  

elementary school management committee members are strongly disagree. It indicates that 

there is no high favorable level of perceptions of elementary school management committee 

members towards implementation procedures of the right to education Act 2009. It indicates 

that hypothesis is accepted on percentage bases. On the basis of percentage analysis 

investigator revealed that although elementary school management committee members have 

favorable perception but it is not very favorable perceptions towards implementing procedure 

of right to education Act 2009, in block Nawanshahar of district of SahidBhagat Singh Nagar 

of Punjab 
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Table 4: Showing the perception of elementary school heads, elementary school 

teachers, and elementary school management committee members towards 

implementation procedures of Right to Education Act 2009 

Scale Heads Teachers S.M.C 

strongly Agree 24.35% 21.81% 23.97% 

Agree 39.97% 44.97% 42.19% 

Undecided 11.49% 9.71% 10.66% 

Disagree 14.45% 15.04% 14.66% 

Strongly Disagree 9.74% 8.46% 8.51% 

 

Figure 4: Bar graph is showing the perception of elementary school heads, elementary 

school teachers, and elementary school management committee members towards 

implementation procedures of Right to Education Act 2009 

 

 
 The perceptions of elementary school heads, elementary school teachers, and 

elementary school management committee members towards implementing procedures of 

right to education Act 2009 out of data collected from 50 elementary school heads, 150 

elementary school teachers, and 100 elementary school management committee 

members.24.35% of school heads, 21.81% of school teachers, 23.97% of school management 

committee members are strongly agree,39.97% of school heads, 44.97% of school teachers, 

42.19% of school management committee members are agree,11.49% of school heads, 

9.71% of school teachers, 10.66% of school management committee members are 

undecided,14.45% school heads, 15.04% of school teachers, 14.66% of school management 

committee members are disagree,9.74% of school heads, 8.46%  school teachers, 8.51% 

school management committee members are strongly disagree. 

 The above percentage analysis of data indicates that the perceptions of elementary 

school heads, teachers, and school management committee members towards implementing 
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procedures of Right to Education Act 2009 is almost same. So this study revealed that there 

is no significant difference between elementary school heads, elementary school teachers, 

and elementary school management committee members towards implementing procedures 

of right to education Act 2009. Elementary school teachers are more favorable perception 

than elementary school heads and elementary school management committee members. 

While comparing perceptions of elementary school management committee members and 

elementary school heads, than perceptions of elementary school management committee 

members are more favorable than elementary school heads towards implementing procedure 

of Right to Education Act 2009 in blockNawanshahar of district Sahidbhagat Singh Nagar of 

Punjab 

Major Findings of the Study 
1. On the basis of percentage analysis investigator revealed that although elementary 

school heads have favorable perception but it is not very favorable perceptions 

towards implementing procedure of Right to Education Act 2009, in block 

Nawanshahar of district of SahidBhagat Singh Nagar of Punjab. 

2. On the basis of percentage analysis investigator revealed that although elementary 

school teachers have favorable perception but it is not very favorable perceptions 

towards implementing procedure of right to education Act 2009, in block  

Nawanshahar of district of SahidBhagat Singh Nagar of Punjab. 

3. On the basis of percentage analysis investigator revealed that although elementary 

school management committee members have favorable perception but it is not very 

favorable perceptions towards implementing procedure of right to education Act 

2009, inblock  Nawanshahar of district of SahidBhagat Singh Nagar of Punjab. 

4. On the basis of percentage analysis investigator revealed that elementary school 

teachers are more favorable perception than elementary school heads and elementary 

school management committee members. While comparing perceptions of elementary 

school management committee members and elementary school heads, than 

perceptions of elementary school management committee members are more 

favorable than elementary school heads towards implementing procedure of right to 

education Act 2009 in block Nawanshahar of district Sahidbhagat Singh Nagar of 

Punjab. 

Conclusion: 

 The law came into effect in the whole India except the state of Jammu and Kashmir from 1
st
 

April 2010. The day set a historic milestone for India as the right to education received the 

legal status in the country. It serves a quality in formal school without any discrimination 

based on caste, gender, religion etc. It tries to satisfy certain essential norms and standard in 

the elementary education. It ensures that each and every child has a right to full time 

elementary education. The Perception of stakeholder‟s namely headmaster, teachers, school 

management committee members plays a very significant role in the implementing the 

provisions of right to education act. The stakeholder‟s perceptions clearly revealed the 

unconvinced with some of the provision of RTE 2009. So, Government Centre as well as 

state should value the perception of stakeholder‟s for up brining the positive improvement in 
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the field of education to improve quality of education. The appropriate authorities should 

organize various programmes, courses, seminars, conference, Workshop etc. regarding 

implementing procedure of Right to Education Act 2009 specially in rural areas as to make 

people more aware about provisions of right to education act, awareness camps should be 

organised to explain implementing procedure of right to education act 2009. Special training 

programme should be organised for parents and school management committee members. 

Teachers should not deployment for non-educational purpose so that children learning should 

not be suffer.  
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Abstract: Fruit image classification is an ill-posed problem. Many machine learning techniques have been developed until now
to improve the classification problem of fruit images. However, the performance of these techniques depends upon the quality of
acquired fruit images. Thus, the performance of competitive fruit classification techniques reduces for images captured under
poor environmental conditions, such as haze, fog, smog etc. To overcome this issue, type-II fuzzy-based fruit image
improvement approach is employed to improve the visibility of weather degraded fruit images. After that, fruit images will be
classified using an integrated classification model. The integrated model combines two well-known models (i.e. CNN and RNN).
CNN is utilised to evaluate the discriminative features of fruit images. RNN is utilised to asses sequential labels. Extensive
analysis shows that the proposed integrated classification model outperforms competitive fruit image classification techniques in
terms of accuracy and coefficient of correlation.

1 Introduction
Image classification has a significant objective in image
processing, and it is received attention very much from researchers
from the last few years. An image contains the information of a
different scene in the form of features, such as shape, size, intensity
and texture features. During fruit image acquisition, there may be a
chance of involvement of some noise. Image enhancement
techniques are used to enhance the contrast of images so that the
resultant image is improved as compared to the acquired input fruit
image. Fruit image contrast enhancement methodology is
developed to improve the visibility of weather degraded images.
Normally splits into spatial domain and transform domain-based
enhancement approaches.

Histogram equalisation (HE) is a common technique for
adjusting intensity levels to increase an image contrast, generally
used to improve global levels but fails to improve the contrast of
images locally. Bad weather and environmental situations may
decrease the quality of images by hiding the essential image details
[1]. To overcome the enhancement issues raised during HE,
contrast limited adaptive HE (CLAHE) is another enhancement
approach for image contrast improvement. CLAHE operates on the
sub-parts individually rather than the whole image. Both CLAHE
and HE are employed to increase the contrast of images but fails to
preserve edges [2].

Adaptive Gamma correction (GC) approach smooth
fluctuations occurred during weighting distribution, that improves
the visibility automatically [3]. To improve contrast of low-
intensity level images, Gamma correction (GC) is an efficient
technique [4]. To overcome the issue of over and under
enhancement, an automatic image contrast enhancement procedure
is developed by fully histogram oriented moderation. Preservation
of saliency is involved in this framework by considering the visual
grade by self-activating parameters selection approach [5].

By converting an acquired image frequency domain to improve
the contrast by changing some mandatory features of the image
using a transform domain technique. Discrete wavelet transform
and stationary wavelet transform techniques are utilised to perform
improvement calculations rather than brightness preserving
dynamic HE [6]. Adaptive trilateral contrast enhancement is
deployed to improve the low level contrasts and resolutions but
fails to highlight image colour artefacts [7, 8].

Images acquired during bad weather conditions may suffer from
poor visibility conditions. Therefore, it is necessary to improve
contrast of acquired fruit images, further used for classification.
Type-II fuzzy-based approach used to improve the visibility of fruit
images. Type-II-based fuzzy can extract the local atmospheric hue
automatically. The proposed approach results are better and
improved in comparison of other enhancement approaches.

Fruit images are enhanced using type-II fuzzy and then efficient
fruit images classification technique is employed to classify the
fruits. Red apple, green apple, golden apple, guava and orange fruit
images are used in this classification procedure.

Till date not found any soft computing technique that enhances
and classify the weather degraded fruit images accurately and
efficiently.

We proposed in this paper an efficient system for fruit image
classification. For enhancement the visibility of weather degraded
fruit images. Type-II-based fuzzy image enhancement approach is
utilised. The type-II fuzzy-based technique produces efficient
results. The idea of type-II fuzzy approach for image enhancement
has been designed by Li et al. [9] for improving the visibility of
images. We have utilised the same approach and redefined it to
restore visibility of the fruit images. An efficient classification
technique can manage the issue of over/under-enhancement and
handles colour distortion very effectively. After-that, fruit images
will be classified using the integrator generator. Convolutional
neural network (CNN) is utilised to develop discriminative
characteristics, and recurrent neural network (RNN) is utilised to
develop sequential labels. Coarse and fine labels are involved to
select and extract features. Long short-term memory (LSTM) is
used to label the optimal features for classification.

Therefore, in order to overcome the above mentioned
classification related problems. In this paper, type-II-based fuzzy to
enhance fruit image is elaborated in Section 2. In Section 3, the
integrator generator fruit classification model is discussed. To
verify the effectiveness of an efficient classification technique,
visual and quantitative analysis results are carried out on fruit
images in Section 4. Conclusion is discussed in Section 5.

2 Type-II fuzzy logic
Fuzzy logic is conceptually easy to understand, tolerant to
imprecise data, built on the top of the experience of the experts and
models non-linear functions very well and handle vagueness and
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Abstract- 

Increasing piles of waste in urban areas are a common problem in most developing countries. This 

paper attempts to present the linkages between poor solid waste management, exposure and 

associated adverse health outcomes. It is projected that by 2025 there will be about 4.3 billion urban 

residents who on average will generate 1.42 kg of waste per day (Hoornweg and Bhada-Tata 2012). 

It is known that solid waste has effects on health and it is one of the major reasons why solid waste 

management is a top environmental and public health issue. However, while several causal linkages 

between exposure to waste and health outcomes for particular types of waste are well established, 

others remain unclear or not prioritized as public health issues especially in the rural and semi-rural 

areas. The challenge is the difficulty in ruling out other causes since other exposures in the 

environment potentially cause the same outcomes (Hu SW, Shy CM, 2001 and Vrijheid M, 2000). 

Additionally, some clinical outcomes such as cancers and other forms of degenerative disorders take 

long to manifest after exposure and loss to follow up of exposed individuals is a common challenge 

(Antwi SO, et al 2015 and Rushton L., 2003). 

Human activities and their products are now recognized as the main cause of current global 

environmental and climatic changes that have direct effects on health and wellbeing (Whitmee S, et 

al., 2015). At a local municipal level, many human activities generate waste and these are major 

causes of environmental and health challenges including infectious diseases like malaria, cholera, 

dysentery, typhoid, dengue, respiratory complications and injuries among others (Cabral JP., 2010). 

The focal objective of this paper is to determine the awareness levels of the population on solid 

waste generation and its management as also assess their perceptions of its impact on health. How 

they envision the waste management problematicque and how concerned are they about this growing 

problem. Do they segregate their waste? Do they know the harm generated by plastic bags and what 

are they doing to mitigate the problem. The survey of Garhshankar block of Hoshiarpur district in 

Punjab was conducted to record their responses to some of the questions raised. Thesurvey was 

conducted online and through telephonic interviews. The findings of this survey can prove to be a 

pre-cursor to the launching of several small programs against this solid waste management issue. 
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Introduction 

Solid waste is considered the waste produced by mankind through daily activities either intentionally 

or unintentionally. Solid waste is produced from households, industries, health institution and 

thermal plants, etc. It can be classified based on origin, nature, composition, degradation, material. 

Based on origin and composition waste can be classified as agricultural, domestic, municipal, 

industrial, biomedical waste. Municipal corporations manage solid waste by maintaining cleanliness 

by street sweeping, open dumping, of the waste that has been collected from houses by municipal 

committeedesignated garbage collectors as is the common practice in India. 

 
Top MSW Generating Cities in India 2016 

 

 

 

 

 

 

 

 

 

 

 
Source: State Pollution Control Boards, Municipal Corporation and UN Population estimates 

 
With rapid population growth and urbanization, annual waste generation is expected to increase by 

70% from 2016 levels to 3.40 billion tonnes in 2050. 

The open dumping of solid waste is dangerous to the environment for several reasons and can cause 

various diseases to humans and other flora and fauna. Solid waste has been categorized into organic 

and inorganic solid waste based on nature. The inorganic solid waste also tends to include certain 

other lethal chemicals. Examples of inorganic waste include even diffused batteries and 

thermometers etc. 

While the diffused batteries have lithium metals in them. Thermometers have mercury which is most 

dangerous if not disposed off properly. The onus of responsibility for proper management of solid 

waste lies with the municipal corporations. They should make a planned strategy to tackle the solid 

waste from its point of being generated to point of disposal. Openly dumped waste gets decomposed 

and liquefies into leachate that is a worst concoction of chemicals that seeps into the ground 

polluting the soil and the surface as well as ground water resources. This situation gets further 

aggravated when the decomposing waste tends to emit Green honey Cases like Mattane that can 

cause numerous maleffects like nausea, headaches and various other symptom among the people 

living in proximity to such opens garbage dumps and landfills. 

 
Research Objective 

The focal point of this research paper is to test the consciousness of the population of Garhshankar 

block in Hoshiarpur district about their perceptions and practices pertaining towards solid waste 

management. The reaction towards solid waste and its management varies from person to person or 
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place to place in the Garhshankar block. Some people were concerned about the problem which solid 

waste can createwhen not managed properly while some were ignorant towards this issue and most 

tended to ignore it. The levels of awareness about the issue of solid waste and its management as 

well as the problems being experienced due to improper solid waste management. 

 
Methodology 

The methodology used for this study on solid waste management was to use the online platform of 

google forum survey and also conducting door-to-door focused interactions with people of 

Garhshankar block. The study was collaborativelyconducted by the teaching faculty of the 

Departments of Science that is Zoology and Chemistry as well as Department of Commerce of the 

B.A.M. Khalsa College Garhshankar. The tools of enquiry for the study included a questionnaire 

with multiple-choice questions. These questions were mainly close-ended questions related to the 

capacity of generating solid and its management. The total sample size for survey was 240 

respondents. The random sampling method was used. 

 
Socio-demographic Profile 

The socio-demographic profile of the participants in the survey. 

 
Table 1: Distribution of the sample on the basis of Gender 

Sr. 

No. 

Gender Frequency Percentage(%) 

1 Females 173 72 

2 Males 67 28 

 
The gender distribution analysis of the sample shown in the above Table 1 shows that the 

participation of the females in the survey on solid waste management in Garhshankar was almost 

double that of males. The percentage participation of the female was 72% while the male 

participation was 28%. 

The distribution of the surveyed participated on the basis of age is depicted in Table 2. 

 

Table 2: Age distribution 

Sr. 

No. 

Age 

distribution 

(in years) 

Frequen 

cy 

Percent 

age(%) 

1 16-25 194 80 

2 26-50 44 19 

3 Above 50 2 1 

 
The distribution of the sample on the basis of age shows that the age category of 16-25 years old are 

more interested in participating and giving their opinion on the issue of solid waste management. 

They were 80%. The next category was of the age group of 26-50 years 19%. The least participated 

in category was of the age group of the above 50 years old. 
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Table 3: Residence of Survey Participant 

Sr. 

No. 

Location Density Percentage 

(%) 

1 Rural 129 54 

2 Semi- 

urban 

111 46 

 

An analysis on the residential location of the respondents, showed the sample to be almost equally 

distributed among the respondents belonging to the rural as well as the semi-urban residential areasof 

the Garhshankar block of Hoshiarpur district. The percentage of rural participants is 54% while that 

of the semi-urban areas is 46%. 

 
Table 4: Occupational Status of Population Survey 

Sr. 

No 

. 

Occupation Frequency Percentage 

(%) 

1 Professors/ 

Teachers 

42 18 

2 Students 187 77 

5 Farmers 4 2 

6 Private Job 7 3 

 
Students were represented the maximum and participation was 77 percent. The next were the 

Professors and Teachers with participation percentage of 18 percent. The least category was of those 

who held Private jobs with 3 percent and Farmers just 2%. 

 

Fig-1: Awareness on growing problems of Garbage disposal 

 
The survey was initiated by asking the respondents whether they were aware of the heaps of garbage 

lying around and if were facing any garbage problems in their residential area. There were 67 percent 

who responded in the affirmative. There were 32 percent were not suffering from any garbage 

problem. Only 1% had no idea about the garbage posing any problem. Thus, a majority reported that 

they were suffering from the improper disposal of Municipal Solid Waste in Garhshankar block of 

Hoshiarpur district. 
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Fig-2: Segregation of Waste Adopted 

 
Segregation of waste is a major issue in Solid Waste Management and when asked about it there 

were 73 percent responded in the affirmative and said that they segregate their waste. There were 24 

percent who belonged to the category that does not segregate their waste. Another 3 percent 

respondents had no idea about segregation of waste and what it entailed. It makes it clear that 

majority of the people residing in the Garhshankar block of Hoshiarpur district have clarity about the 

segregation of the waste before its disposal. 

 

Fig 3: Use of Plastic Bags 

 
Plastic bag usage has been banned in many areas of the country. This query was to ascertain how 

oriented the residents of Garhshankar block were towards the use of plastic bags. There were 64 

percent emphasized that they did not use plastic bags regularly and 36 percent were using the plastic 

bags on a daily basis. It is encouraging to see that the larger proportion of people are aware of the 

plastic adverse impact of plastic bags use is harmfull for the environment. 
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Fig 4: Observation on Garbage Spread Around in your Area? 

 
When asked about their observations on garbage heaps ling around them there were 72 percent of the 

people who responded that they often see garbage spread around their residential area. A small 

percentage (26 percent) said that they did not see any garbage around their residential area and only 

2 percent did not give any answer. On further discussion with the community members it was 

observed that there was general awareness in the community about the increasing solid waste and its 

management. They expressed their helplessness at the wide spread garbage heaps and their impact 

but were confused about what they could do to mitigate the harmful effects arising from the improper 

management of solid waste. 

Table 5:Community Action of MSW 

Sr. 

No. 

Responses Density Percentage 

(%) 

1 Yes 219 91 

2 No 21 9 

 
The community members were queried on what they wanted to do about management of Solid 

Waste. A majority (91 percent) were deeply concerned about the issue of Municipal Solid Waste 

Management. They wanted to know what they could do to help safeguard their own and their 

families health. Especially after the lockdown due to the Covid 19 pandemic there has been an 

increasing consciousness about the environment and how best to ensure the health and well being of 

the flora and fauna in the region 
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Fig-5: Concern for and Desire to work for Solid Waste Management 

 
When enquired from the respondents, about whether they want to do something about the solid waste 

management or not. There were 8 percent who doesn’t wanted to do anything about the issue.Among 

there 8 percent were majorly students and private jobs workers who were not at all concurred about 

the issue. 

 
Qualitative Outputs 

Solid waste is a threat to any area. Solid waste not only create smell but also create many health 

problems. This was the topic for the focus group discussion initiated with a number of community 

members. These qualitative responses have been presented as narratives. 

 
1. Problem you are suffering around your residence due to improper solid wastemanagement 

and Suggestions whatGovernment should do”. 

“Yes, I suggest that there should be proper registration of rag-pickers . The Union Ministry of 

Housing and Urban Affairs should help in reducing waste at source, recycling and reusing”. 

 
Rampur Bilron, Male, Student 

 
2. Polluted Environment. Damages health resources Take necessary step to dispose of the waste 

in probably treated landfills”. 

 
Achalpur, Female, Student 

 
3. “Now it's going in right direction. As the people choose educated panchayat members. Yeah 

their was problem earlier but the work started at the ground level. Now the only suggestion for 

government is that we have the right members at the ground level make them stronger financially. 

They will show you the result”. 

 
Binewal, Male, Architectural Designer 

 

 

 

 

 

 
 

Yes 

No 
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4. “The garbage is dumped on the side of the road and is not disposed off frequently. Many 

people in our locality are in the habit of throwing the waste in the plots of land not yet constructed by 

the people. It would be good if Government launches an awareness Campaign to make the people 

aware of the Solid Waste Management”. 

 
Garhshankar, Male, Lecturer 

5. “The sweepers are appointed for collection of waste from residential homes. But the left 

over’s are dumped on the side of roads and it lies there for number of days leading to foul smell 

being spread all over the surrounding area. The local residents are likely to suffer from diseases 

because of this. It would be highly appreciated if the government takes some steps to solve this 

problem”. 

 
Garhshankar, Male, Student 

 
6. No, Because I am a student Excess garbage piling up on the roads that is not picked up by 

anyone and made it clean. It looks bad . It can cause many diseases like diarrhea, jaundice, cholera 

etc. Due to gathering of garbage on roads or at any place some of the animals came their those 

who are left free after their use which cause the risk to safety of people because they start fighting 

also”. 

 
“All the garbage should be dumped in an area far from the city. A compost site should be 

created”. “Running a scheme is not enough proper implementation should be done”. 

 
“Plastic bags should be avoided. Solid waste management can be done throughrecycling as it helps 

to reduce the volume of waste being disposed being in the landfill divert the waste to recycling 

companies and should be converted intonew material”. 

 
Female, WARD No. 8 Adarsh Nagar,Garhshankar 

 
7. “Citizens are throwing plastic bottles, polythenes in the empty plots due to which our colony 

is becoming unclean. This leads to many diseases. Bins should be installed in every locality to tackle 

this grave problems”. 

 
Garhshankar , Female, Student 

8. “Colony members are throwing their house waste like plastic bottles in spareareas which are 

harmful not only for citizens, but, domestic animals can eat such materials that can lead to many 

diseases. To avoid that many people are setting the garbage on fire which results in air pollution, 

therefore, some regulations need to be put in place to fix the duties of sweepers to collect the waste 

from every house”. 

 
Garhshankar, Female, Student 

9. “Sweepers after collecting garbage from houses are throwing it in spare areas whichmakes 

the city polluted, so, government should take some measurable steps to solve this issue. There should 
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be three bins to prevent garbage problems, First bin should be of plastic wastes, second of vegetables 

peels, third for recycling. Hopefully, this can reduce some waste pollution problem”. 

 
Garhshankar, Male, Student 

 
Therefore managing waste properly is essential for building sustainable and livable cities, but it 

remains a challenge for many developing countries and cities. Effective waste management is 

expensive, often comprising 20%–50% of municipal budgets. Operating this essential municipal 

service requires integrated systems that are efficient, sustainable, and socially supported. 

Number of dustbins should increase. Plastic bags should be banned. Proper seggregation, reuse and 

recycling of solid waste should be done. The ban on plastic bagsshould be implemented by educate 

about solid waste management. 

Municipalities in towns and the local panchayats in villages should create awareness camps 

regarding garbage disposal and pollution control. 

 
Conclusion 

(i) Carefully selected landfills need to be made at places on the outskirts of cities/towns for proper solid 

waste disposal. 

(ii) People must be made aware to segregate their waste. 

(iii) The well-planned treatment of the solid waste includes minimal waste production, proper handling of 

the waste and recycling of solid waste. 

(iv) The strategy of Refuse, Reuse and Recycle must become universally applicable. 

(v) The municipal corporation should conduct door to door awareness drive to guide people to decrease 

the waste generating to as low as possible. 

(vi) Proper handling of the created waste should be done. 
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Abstract
With an advancement in artificial intelligence (AI) applications, the use of smart imaging
devices has been increased at a rapid rate. Recently, many researchers have utilized deep
learning models such as convolutional neural networks (CNN) for image classification mod-
els. Compared to the traditional machine learning models, CNN does not require any kind
of handcrafted features. It utilizes various filters to extract the potential features of images
automatically. Inspired from this, in this paper, we have proposed a novel fruit classifi-
cation model which utilizes the features of CNN, Long short Term Memory (LSTM) and
Recurrent Neural Network (RNN) architectures. Type-II fuzzy enhancement is also used
as pre-processing tool to enhance the images. Additionally, to tune the hyper-parameters
of the proposed model, TLBO-MCET is also utilized. Extensive experiments are drawn by
considering the existing and the proposed fruit classification models. Comparative analysis
reveals that the proposed model outperforms the competitive fruit classification models.

Keywords Hybrid-Type II · Fuzzy · TLBO-MCET · Fruit image · Classification · CNN ·
RNN · LSTM

1 Introduction

Fruit image classification is an area which has observed wide attention of researchers world
wide in the past few years. Computer vision and classification aims at developing methods
that can reduce the capability of human vision. The economy of India is very much depends
on agriculture and India is 3rd largest producer of fruits in the world. Fruit classification
is found to be one of the latest trend in the discipline of computer vision.Till date, not any
technique is developed yet that can automatically classify the fruits.
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Object detection is being widely used in many fields, and therefore, the demand for more accurate and fast methods for object
detection is also increasing. In this paper, we propose a method for object detection in digital images that is more accurate and
faster. )e proposed model is based on Single-Stage Multibox Detector (SSD) architecture. )is method creates many anchor
boxes of various aspect ratios based on the backbone network and multiscale feature network and calculates the classes and
balances of the anchor boxes to detect objects at various scales. Instead of the VGG16-based deep transfer learning model in SSD,
we have used a more efficient base network, i.e., EfficientNet. Detection of objects of different sizes is still an inspiring task. We
have used Multiway Feature Pyramid Network (MFPN) to solve this problem. )e input to the base network is given to MFPN,
and then, the fused features are given to bounding box prediction and class prediction networks. Softer-NMS is applied instead of
NMS in SSD to reduce the number of bounding boxes gently. )e proposed method is validated on MSCOCO 2017, PASCAL
VOC 2007, and PASCAL VOC 2012 datasets and compared to existing state-of-the-art techniques. Our method shows better
detection quality in terms of mean Average Precision (mAP).

1. Introduction

Object detection is flouted into an extensive room of
enterprises, with uses ranging from security to efficacy in
the working environments. One very simple application
can be locating the lost keys in a messy room. Other
applications are surveillance, unmanned vehicles,
counting the number of people in a scene, filtering, sa-
lacious images on the Internet, detecting abnormalities in
scenes such as bombs, real-time vehicle detection in
metro cities, machine investigation, image retrieval, face
detection, pedestrian detection, activity recognition,
human-computer interaction, service robots, and many
more [1]. )e beginning of the last decade was very lucky
for deep learning due to the increased computational
speed of GPU and the availability of extremely large
datasets that contain millions of labeled data. )ese two
proved booms to deep learning and object detection, and

a series of object detection and localization methods
started [2]. Overfeat [3] was proposed by Sermanet et al.
in 2014. It used a single convolution neural network to
perform classification, detection, and localization of
objects in images. It also emphasizes on the concept that
avoiding the training of background allows the network
to focus on positive classes merely. However, in this
method, they were not backpropagating through the
whole network. R-CNN (Region with CNN features) [4]
was proposed by Girshick et al. in 2014. It was an excellent
achievement in the field of object detection. It combined
the concept of region proposal with CNN. Selective
search was used to extract 2000 regions from the image,
and these regions were called region proposals. Support
Vector Machine (SVM) was used for detection of objects.
It gave 30 percent better performance over the existing
methods. However, still this algorithm takes a large
amount of time to train the network. Erhan et al. in 2014
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a b s t r a c t

Image Enhancement is used as a preprocessing step in many computer vision applications. It provides
enhanced input for other computerized image processing methods. Many preprocessing techniques
can be applied to images depending on the application domain. In this paper we are proposing an image
enhancement technique for color images that can be used as preprocessing step in many computer vision
applications. It can also be used as a data augmentation technique in object detection. Luminance com-
ponent of images is sometimes not captured by cameras and displayed by monitors properly. To remove
this drawback of devices we have used gamma encoding. Four different values of gamma are evaluated
depending on the quality of images. Image is then converted into YUV Color space. Y component repre-
sents the luminance. U and V components represent color. After that Contrast Limited Adaptive
Histogram Equalization is applied to the Y component to improve the contrast of the image. The results
are compared with the state-of-the-art methods on the basis of Peak Signal to noise Ratio (PSNR) and
Mean Square Error (MSE). Quantitative results show that proposed algorithm results in improved value
of PSNR and decreased value of MSE as compared to existing methods. Qualitative comparison is also
done and results show improvement over the existing techniques.
� 2021 Elsevier Ltd. All rights reserved.
Selection and peer-review under responsibility of the scientific committee of the International Confer-
ence on Materials, Manufacturing and Mechanical Engineering for Sustainable Developments-2020.

1. Introduction

The main idea behind image enhancement is to increase obser-
vation of information in images to human beings or to be given as
input to many automated computer vision or image processing
applications [1]. A vast variety of computer vision applications
require enhanced images for the better results. Enhanced images
are better interpreted and analyzed. The need to get better quality
images has increased with the increase in the use of digital images
over the internet for many applications. Object detection is the
major application of computer vision. It is applied to numerous
areas of image processing like tracking objects, counting people,
vehicle detection, pedestrian detection, image retrieval, video
surveillance, image matching, medical image analysis, human-

computer interaction (HCI), robotics (e.g., service robots), security
(e.g., recognition, tracking) and many more. Objects like roads,
vehicles, buildings, pools, playgrounds are significant to govern-
ment organizations, military rescue teams etc. Object detection is
a hypercritical task in computerization and robotics industry.
Detecting visual material characteristics in images can add impor-
tant information for common scene understanding and for recogni-
tion of materials themselves. Humans indirectly depend on
characteristics like softness or hardness of the materials that make
up normal objects to guide their interactions [18]. It is equally
important for both humans and computer vision system to recog-
nize different kind of materials that we come across in daily life
like plastic, steel, glass, wood or concrete etc. [17]. Manual crack
detection in concrete, roads and other materials is a cumbersome
task. All these tasks can be automated with image processing
and object or pattern detection techniques [19]. Machine learning
and image processing have become essential component of mate-
rial informatics. These techniques are gaining importance in the
field of material sciences [20]. But there are many challenges in

https://doi.org/10.1016/j.matpr.2021.02.543
2214-7853/� 2021 Elsevier Ltd. All rights reserved.
Selection and peer-review under responsibility of the scientific committee of the International Conference on Materials, Manufacturing and Mechanical Engineering for
Sustainable Developments-2020.
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ABSTRACT 

Object detection plays an important role in daily life. With advancement in 

Computer Vision, object detection has become an essential part of our daily activities 

and industrial processes. All the modern Object Detection networks are based on some 

feature extractors called Base Networks or Backbone Networks. These base networks 

are Convolutional Neural networks (CNN) mainly used for classification task and these 

are used as feature extractors in Object Detection frameworks.  In this paper three Base 

Networks that can be used for image classification as well as feature extractors in 

Object Detection are experimented with some modifications. These networks are 

VGG16, ResNet50 and EfficientNetB0. We have used Kaggle’s Fruit 360 dataset for 

our experiments. Results show that EfficientNetB0 achieves higher accuracy among the 

three models for the classification task.  

Key words: Backbone network, Computer Vision, Convolution, Dropout, 

Deconvolution. 
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Abstract Artificial Intelligence, Machine Learning, Fuzzy

Logic, Neural Network, Genetic Algorithm and their

hybrid systems play vital role in the medical sciences to

diagnose various diseases efficiently in the patients. The

problems related to the heart are widely comon in today’s

world. The risk of heart failure develops due to the nar-

rowness and blockage in the coronary arteries of the heart

as excess cholesterol deposits in the arteries and blood

vessels that results in fatigue, chest pain, dyspnoea,

sleeping difficulties and depression. This research aims to

explore diverse work done on FL and Hybrid-based tech-

niques to identify the risk of heart disease among the

patients. The present study reveals publications along with

the strength, operating system, accuracy rate and other

specifications used in the identification of heart disease

based on FL and Hybrid-based approaches since 2010. This

survey contributes motivation for research scholars to

generate more innovative ideas and continue their research

work in the respective field. Moreover, the future model for

direct service of the patients from old age homes to the

Intensive Care Unit through ambulance services is also

presented in this paper.

Keywords Artificial intelligence (AI) �
Machine learning (ML) � Fuzzy logic (FL) �
Neural network (NN) � Genetic algorithm �
Intensive care unit (ICU)

Introduction

The heart disease involves many risks like gender, age,

obesity, high blood pressure, high cholesterol, diabetes,

family history, drinking alcohol and smoke. Apart from

these, there are many other threats like underemployment

industrialization, stress due to over work, physical inac-

tivity, depression, stress, diet/routine changes and dis-

tressed sleep have increased in this technical and modern

world. In addition to this, change in life style, egoism,

greed and narcissistic approach of people have triggered

the occurrence of chronic diseases in patients.

Heart diseases are categorized into distinct types like

congenital heart disease, coronary heart disease (CHD),

arrhythmia, dilated cardiomyopathy, heart failure,

myocardial infarction (MI), hypertropic cardiomyopathy

and mitral regurgitation. The patient having heart problem

may feel chest pain, faintness or coolness in arms and legs.

However, controlling blood pressure, eating a well-bal-

anced nutritious diet, regulating exercise regime, limited

usage of alcohol, tobacco, smoking and gazettes can treat

illness and malfunction of the heart.

The mortality rate of the heart patients is the highest in

two countries namely: Africa and India, which is 34% and

23%, respectively, and it is the lowest in France, Japan and

Hong Kong. Both developed and underdeveloped countries

have been facing this chronic disease since four decades

due to the excess consumption of alcohol, smoking and

tobacco. Nowadays, the most of the deaths occur due to

coronary heart disease. However, in some European

countries, death rate due to heart failure has declined as

they are followed by better health/education services and

other preventive measures. According to the report of

WHO [1], near 17.8 million older and adults face this

deadly disease. In fact, the death rate in adults is greater

& Jagmohan Kaur
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Abstract: Nature’s forces seem to have rallied around on reclaim their upset balance. 

Humans have disturbed the natural forces by exploiting Earth’s resources in an irresponsible 

manner. The history of our planet has witnessed several pandemics that threatened to 

successively decimate mankind some examples are the Antonine Plague (165 AD), Leprosy 

(11th century), the Black Death (1350), the Goat Plague of London (1665), First Cholera 

Pandemic (1817), HIV/AIDS (1981), and the most recent COVID-19 or Corona (2021) that 

is coming in several phases. All these geographically widespread epidemics have led to 

millions of deaths around the globe. The Corona virus appears to have mutated in India in 

2021 after the world had paid its toll in 2020. Lives everywhere have been experiencing an 

almost complete lockdown to contain this viral disease. The focal point of this research paper 

is to determine the awareness levels of the population with respect to the COVID-19 crisis. 

Do people believe in the existence of Corona? What precautions are they taking to protect 

themselves? How confident are they of the effectiveness of the vaccine? The study was 

carried out in the Garhshankar block of Hoshiarpur district in Punjab among 305 respondents 

through an online questionnaire methodology to ascertain their views on the ongoing 

pandemic. The findings of the study are expected to be the pre-cursor of launching programs 

to address the needs of the community in facing the pandemic situation successfully. 

Keywords: garhshankar,hoshiarpur 

 

 

INTRODUCTION 

The COVID-19 pandemic is attributed to a novel corona virus (SARS-CoV-2). Its outbreak was witnessed in 

2019, which rapidly progressed to pandemic levels across the world bringing global economies to a virtual 

standstill in 2020. There have been over 150 million people infected with 

this virus and 3.15 million have died because of it. It has dispersed to no less than 180 nations worldwide, with 

the United States of America (USA) being at the top with respect to number of positive cases of Corona, 

followed by India and Brazil. The antecedents of the corona virus can be traced from the time of its first impact 

to the current position in the world. Its unprecedented spread has confounded governments on Earth.  

The very first case of Corona was unacknowledged in the Hubei province of China on 17th November 2019 

after its reportage. More cases came to light but the researchers could not identify the virus. It was due to Dr. Li. 

Wenliang’s (a Chinese ophthalmologist) bravery and humanism which resulted in the world becoming aware of 

this virus as he shared the sensitive information with other doctors. Consequently, the Chinese government had 

to report this incident to the World Health Organization (WHO) and held Dr. Li. Wenliang accountable for the 

crime. Dr. Li. himself died a month afterwards succumbing to the COVID-19 fatality. It took only 4 months for 

this epidemic to transform itself into a full blown pandemic. WHO declared Covid-19 to be a pandemic on 11th 

March 2020 as it had spread to 114 countries and infected more than 0.12 million people by then. It was just the 

beginning and has not come to an end even at the time of writing in 2021. In fact the virulent virus has mutated 

and created several new strains have made it increasingly difficult to be detected. It is virtually resistant to most 

known vaccines. There has been a drastic change in the symptoms as well. Earlier it was recognised through 

fever, cough, and respiratory problems, but now it can be manifested in diarrhoea, sore throat, body ache, etc. 

too.  The latest presentation of the virus in being called the Black Fungus which is lethal. Its treatment along is 

cost prohibitive and exclusive with guarantee of stability and cure. In India alone it has claimed the lives of over 

0.2 million people with the conditions being reported as worst at Delhi NCR and Mumbai. 

 

Reaction to Pandemic 

The reaction to this pandemic was quite different from one location to another as it virtually strikes at and tests 

the consciousness of the citizens. The prolonged exposure to the toll of the virus has struck at the very psyche of 

the population as spiralling numbers of casualties are demoralising and scaring the lay public.  The current paper 
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examines the reactions of the people of Block Garhshankar of district Hoshiarpur in Punjab. The objective is to 

understand what percentage of people are aware of the impact of this viruses in general and to what extent they 

are ready to protect themselves from Corona, whether they agree or not with the way to government is handling 

the pandemic situation besides the confidence reposed by them in the vaccine. The responses were collected 

through online and telephonic questionnaire methodology.  

 

Methodology 

The study was conducted collaboratively by the teaching faculty from the Department of Science Zoology, 

Chemistry and Environmental Conservation of the B. A. M. Khalsa College situated in Garhshankar, district 

Hoshiarpur, Punjab. The Methodology used to collect data from the respondents included multiple choice 

questions (mostly close-ended) pertaining to Corona virus. The targeted area was the rural and urban area of 

Garhshankar block of Hoshiarpur district. The online and telephonic interviews were the basis of the primary 

data. Both the qualitative and quantitative approaches were used for the analysis of the data. 

The field survey was conducted in the rural and urban areas of Garhshankar Block of Hoshiarpur district in 

Punjab. The total participants in the survey were 305.  

 

Demographic Details 

Table 1: Gender Distribution of the Sample 
Sr. No.  Gender  Frequency  Percentage 

(%)  

1 Female  205 67 

2 Males  100 33 

   

The participation of the female respondents in the survey was much more (almost double) that of the males. This 

was probably because most of the males declined talking about the issue.   

 

Table 2: Distribution of Sample on Basis of Age 
Sr. No.  Age 

Distribution  

Frequency  Percentage 

(%) 

1 18-25 years 

old  

223 73 

2 26 – 50 

years old  

73 24 

3 above 50  9 3 

 

The age distribution of the sample showed that the maximum proportion of survey participants belonged to the 

age category 18 to 25 years old. They comprised 73 percent of the sample while the next category was the 26 to 

50 years old. They form 24 percent of the sample. Similarly those who were above 50 years old were least 3 

percent represented forming only of the sample. It is interesting to note that the younger age group participants 

and especially the women were most vocal on the issue. 

 

Table 3: Distribution of Sample on the basis of Residence 
Sr. 

No.  

Location  Frequency  Percentage  

1 Rural  143 47 

2 Urban  162 53 

 

When examined on the basis of the residential location of the sample it was observed that the distribution of the 

sample was almost equal with 47 percent belonging to the rural and 53 percent belonging to the urban 

background. Thus, the sample was almost equally distributed.  
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Fig.1: Information about the Corona virus. 

 
When asked if the respondents had any idea about what a virus is, and how it works around 84 percent answered 

in the affirmative and 8 percent in negative. The remaining 8 percent were not sure about their responses. It was 

intriguing to come across the results that although a high proportion of the visible majority were aware of what a 

virus was but were not exactly aware of its virulence. They all associated a viral with viral fever which they had 

all experienced to a greater or lesser degree. The current virus, i.e. the Covid 19 virus, however, had them 

confounded. The accuracy of the people about the virus had only recently began to impact upon the 

consciousness of the people. 

 

 
Fig.2: Information about Corona virus among the people. 

 

There were 96 percent of the people who responded affirmatively on whether they knew about the Corona Virus 

or not. A very small percentage 3 percent did not know about the Corona virus and 1 percent were not sure 

about their knowledge regarding the same. This reflects the general awareness of the community about the 

corona its virulence was very ignorant of the way the virus worked. In fact most of their awareness was based on 

the social media and the news network. They were all appalled at the wide spread impact but were confused 

about what they could do to save themselves. 

 

 
Fig.3: Corona virus myth or scientific propagation. 

 

When enquired about whether incidence to Corona spread is a myth. There were about 68 percent who 

responded that it is not a myth and 19 percent were neutral with respect to their responses. The remaining 13 

percent were affirmative and believed the spread of the Corona virus to be a myth than a real pandemic being 

perpetuated for economic and political gains. Many blamed the pharmaceutical industry for capitalizing on the 

miseries of other. This line of reasoning gives glimpses of the presence of a scientific temperament prevalent 

among the respondents. 
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Fig.4: Effectiveness of Wearing Mask as Protection  against Corona Virus. 

 

A clear majority of almost 81 percent believed that wearing masks was an effective barrier against the 

propagation of the Corona virus, whereas 6 percent were against this belief. A minority of 13 percent were 

undecided on this matter.  They were unclear whether masks of certain types were efficient against the virus if 

worn properly, for instance the N95 and the surgical masks, or even their combination with a cloth mask, etc 

 

 

 

 

 

 

 

 

 

 

 

Fig.5: Efficiency of Hand-sanitizers against Corona Virus 
 

Talking about the effectiveness of hand sanitizers against Corona Virus, 80 percent of the respondents think that 

it is effective, near about 14 percent are in opposition to this statement and 6 percent were not sure. Hand 

sanitizers are helpful to kill or merely check the virus and that too only if they have the right amount of alcohol 

in it, can be used to sanitize hands and other inanimate surfaces like door handles, etc. These opinion were wide 

and varied among the respondents. The people were reasoning about the efficacy of the frequent use of the 

sanitizers. In fact many were complaining of dry skin and wetness of the sanitizer picking up other vectors.  

 

 
Fig.6: Preferences to use Soaps or Hand-sanitizers 

 
In order to protect oneself against Corona virus, 57 percent used hand-sanitizers, and 41 percent used soaps 

liquid or solid. There were around 2 percent of people who use neither soap nor hand sanitizer. The larger 

consensus was that soaps are the best way of getting rid of the corona virus and hand-sanitizers are effective too, 

depending on the alcoholic content of each. Most of the respondents were undecided on the intensity and 

continuity of use of the sanitizers. Many of them had even stopped using the hand sanitizers as they said this 

facility was available everywhere in the market, offices and most public places. 
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Fig.7: Preference Over Different type of Hand-sanitizers Being Used 

 
When asked about which sanitizer they would like to use, the respondents gave their preference as 68 percent 

chose alcohol-based sanitizers, 23 percent went for the one which was easily available, 6 percent preferred the 

one which evaporates easily, and 3 percent were wanting the one that had a good fragrance. As discussed in 

detail the alcohol-based sanitizers are the most efficient against the Corona virus according to most of the 

respondents. 

 

 
Fig.8: Lockdown was a Wise Decision or not 

 

Regarding whether they considered the lockdown to be a wise decision or not, there were 62 percent responses 

that were in the affirmative and 21 percent were in the negative, and the remaining 16 percent were not sure 

about their viewpoints. The respondents were largely of the view that the lockdown has proven to be the most 

rational way to control the spread of corona all over the world, especially in areas where no vaccines are 

available. The respondents applauded it as a successful strategy in which the entire country had participated but 

they also felt that the lockdown had proven to be a very difficult period for everybody. 

 

 
Fig.9: Whether One year is Sufficient to Design a vaccine for the Corona Virus 

 

When the participants in the survey were asked if, ‘One year is sufficient to design a vaccine for Corona Virus’, 

a small majority of 39 percent agreed, 27 percent disagreed, and 34 percent were not sure. Given the rapid 

widespread of the Corona virus and the resultant high mortality rate, the sooner the vaccination is available the 

better it will be for mankind. This was the commonly held viewpoint. It was the most lamentable that almost all 

the participants in the survey were unaware of the actual time required for the successful production of a 

vaccine. 
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Fig.10: Perception about taking vaccine being developed by Indian Government. 

 
Out of 305 responses, a majority of 52 percent people were in favour of taking the vaccine being developed by 

the Indian government, 21 percent would not take it, and 27 percent were still undecided. It is easier to make the 

government-developed and mandated vaccines accessible to every class in the society, be it rich or poor, as it is 

free of cost. For example, COVAXIN, Covishield etc. However, the larger volume of the respondents were 

totally unaware of the usefulness of the vaccine, its experimentation and production. 

 

 
Fig.11:Perceptions on Risk Factors of Corona virus and Tobacco Use 

 

When discussing the relationship between taking tobacco and being at risk of complications of the Corona virus, 

near about 43 percent responses were unclear about the relation between the two, 43 percent responded with 

direct relationship, while 14 percent reported that there was no relation at all. This draws a picture of how ill-

informed the public is with respect to what can or cannot infect you with Corona virus. This high level of 

ignorance can prove to be very harmful in the long run when such pandemic are imminent. 

 

 
Fig.12: Asthma Patients or Other Patients are Chronic Vulnerable to Corona virus 

 

The majority of 74 percent thought that the patients of asthma and other diseases were more prone to Corona, 

whereas around 6 percent did not think the same, and the remaining 20 percent did not have any idea about it. 

People with serious conditions like kidney and heart diseases, diabetes, cancer, etc. were presumed to be more 

vulnerable to Corona. The maximum danger was thought to be to the patients of asthma as the virus adversely 

impacted upon their health and survival. The virus seemed to be dangerous for the elderly as well. 
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Fig.13: New Strain of Covid-19 is a Man-Made conspiracy 
 

With respect to the question, whether the new strain of Corona is a man-made part of a conspiracy, 51 percent 

did not have any knowledge of it, 31 percent answered yes to it, and the rest 18 percent said ‘No’. So far, many 

new strains of Corona Virus have been detected, for instance – B117, 501.V2, P681H, VOC202012/01, and so 

on. Therefore, COVID-19 cannot be pandemic considered as a man-made conspiracy. However, the manner of 

its spread and the measures being put in place for its control and stoppage of propagation. 

 

 
Fig.14: Corona virus is Deadliest Virus Known to Mankind 

 

Whether COVID-19 is the deadliest virus known to mankind till now, 41 percent answered in the affirmative, 25 

percent in the negative, and the remaining 34 percent were not sure. As a matter of fact, the planet Earth has 

witnessed more deadly viruses than this Corona virus in the past. For example, Spanish Flu (1918) caused more 

than 50 million deaths. The respondents spoke from their living memory that they had not heard of or known 

any virus to be as deadly as the dreaded Corona virus. 

 

 
Fig.15: Perception About Closing of Schools 

 

To the question, ‘School were closed because children were most at risk during the pandemic’ a very high 

percentage of the respondents (nearly about 82 percent) believed that schools were closed because children were 

most at risk during the pandemic. However 9 percent thought the above statement is false and 9 percent were 

not sure. Actually, 60+ age group and those suffering from chronic diseases as well as weakened immunity are 

an easy target for Corona virus was the general viewpoint. However, most respondents were glad that the 
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government was concerned about the safety of the children and therefore had closed down schools, postponed, 

examination, encouraged online classes and made several such arrangements all through the years 2020 and 

2021. 

 

 
Fig.16: Alcohol Consumption Can Prevent Corona Infection 

 

It was interesting to find out that 51 percent of the people did not think that consumption of alcohol could 

prevent the Corona virus infection. There were 30 percent who were not sure about the statement whereas 19 

percent believed that alcohol was useful to prevent infection. In general, drinking alcohol in more than a 

moderate amounts was not considered good for health and it offered no protection against infections caused by 

Corona virus. Most of the older participants in the survey who were males said that it was their regular alcohol 

drinking habit that had ultimately saved them from becoming infected by the Corona virus! 

 

 
Fig.17: Perceptions About Necessary Hospitalization for Covid-19 positive. 

 

There were 46 percent respondents who agreed that hospitalisation is recommended for anyone who tests 

positive for COVID-19, whereas 35 percent were against this statement. There were 19 percent who were not 

sure about it. In fact, home quarantine was recommend for 14 to 17 days. It is also recommended for all who 

were thought to be showing some types of symptoms of that were close to those of Corona but not actually 

Corona infection that could be blown up to become severe symptoms. 

 

 
Fig.18: Relationship between Social Distancing and Spread of Corona 

 

When it came to social distancing, 89 percent of the respondents were positive that it prevented the spread of 

Corona. Also 5 percent in each category responded negatively while 6 percent were not sure about the 

statement. In reality, physical distance of not less than 6 feet and covering of face with a mask are advisable 

steps to prevent the spread of corona and it is effective. There were very few who were aware of a contact-less 
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existence to prevent the spread of the virus. Thus, the concept of social distancing was not being followed nor 

understood to its fullest extent. 

 

 
Fig.19: Vaccination is Permanent solution Against Covid-19 Infection 

 

It was surprising to see the results that 41 percent people believed that the proposed vaccination is not a 

permanent solution against Corona. There were 33 percent who were positive that it is a permanent solution and 

26 percent have no idea about it. Practically there were many who felt the vaccination is the most wise solution 

against the Corona virus as it offers some us semblance of immunity to fight against this virus. There is 

widespread scepticism against the efficacy of the vaccine. Also there was disbelief regarding its effectiveness 

that there were newer strains of the virus erupting in virulent manifestation across and an earlier vaccine could 

not possibly contain it to any great degree. 

 

 
Fig.20: Relationship Between Age Group and Corona Infection. 

 
When asked which age group they thought was most vulnerable to the Corona virus the responses were varied. 

Concerning the age group at most risk due to Corona 87 percent responses were for those who were old aged, 9 

percent were for children, and 4 percent were for youngsters. Anyone who is 60+ of age or has been suffering 

from a chronic illness, is at greater risk of getting infected with the Corona virus. Nowadays, however, even 

healthy people between the ages of 18 and 60 are becoming victims of this disease as well. This has greatly 

confused the population as old and young, sick and healthy were all falling victim to the wily virus that was not 

sparing anyone. 

 

 
Fig.21: Changes in Diet or Habits to Fight Against the Covid Virus. 
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In order to boost their immunity against Corona, people have made changes in their diet or occupational habits. 

This is especially so because of the controls imposed by lock downs and social distancing. These include 11 

percent responses for morning walk, 15 percent for herbal extracts and drinks, 10 percent for yoga, and an 

overwhelming 64 percent for all of the above. Doctors advise a regular intake of Vitamin D, Vitamin C, milk, 

fresh fruits, and vegetables or healthy home-cooked food in general to strengthen one’s immunity against the 

Corona virus. There were some who had become vegetarians others had given up tea and a large majority had 

stopped eating outside. 

 

 
Fig.22: Perception on Donating Blood During the Pandemic. 

 

With respect to receiving or donating blood during the pandemic, there were 47 percent who believed that it is 

not appropriate to do so, there were 19 percent who were fine with it, and 34 percent did not have any idea 

regarding this matter. As long as the blood is tested for Covid-19 and it is taken from a consistently healthy 

individual through safe medical practices it is considered safe. Most of the respondents were of the opinion that 

the hospitals in themselves were currently the most unhealthy place and should be avoided under all 

circumstances. 

 

CONCLUSION 

It has been more than a year now since the beginning of the Corona pandemic. Many parts of the world are still 

under lockdown. Specifically in India with the death toll of more than 0.3 million the impact of the pandemic is 

more worse than ever before, to the extent that international travel from India has been banned or suspended by 

nations like the USA, Australia, New Zealand, etc. Gradually, given the current scenario, the people are 

realising that the situation is most serious, unpredictable and vaccination is becoming increasing a  necessary 

function. Most religions are restricting entry of non-vaccinated individuals.  It is wise to wear masks in public 

and maintain social distance. It is highly recommended by the healthcare personnel that one should wash hands 

regularly and avoid touching the face. A balanced diet is recommended to boost one’s immunity against Corona. 

It is better to be safe by following the guidelines to protect oneself against this deadly COVID-19. The pros and 

cons of exposure to the virus are many but the survey findings show that many of the population are even today 

unaware of the severity of the virus and its virulence. However, large gaps expect in the comprehension of the 

common man about the actual strength of impact of the dreaded virus. This study is a leading pointer to policy 

makers, health functionaries and lay public about the perils of being ill-informed on the potency of the bio-

medical ramifications and long term impact of the pandemic in India specifically. 
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Abstract 

Migration across international borders is a historical process. In recent years it has picked up 

varying magnitude and direction. In Punjab, theDoabaregion, a veteran of migratory trends, 

has witnessed changed patterns. Currently the focus is on sending students overseas. 

International migration has been associated with acute events manifested in long term 

patterns, making it difficult to predict the trends and patterns pertaining to a particular 

geographical region with any precision.  

 

Methodology 

The present paper intends to study the socio-demographic variables and contributing factors 

for international migration among the youth of Nawanshahr and Garhshankar regions. 

 

Focus and Findings  

The objective of the paper is to determine the significant migration-related contrasts of the 

Doaba region as represented by Nawanshahr (Shaheed Bhagat Singh Nagar or SBS Nagar) 

and Garhshankar area comprising a major part of the Doaba region of Punjab.  

 

Scope  

The trends of migration of the youth from a specific area have tremendous impact on the 

economy and market of any region. It deservesspecial attention and has broad policy 

implications at the State and National levels.  

 

Keywords:International Student; Migration; Brain Drain; Study Abroad; 

 

1. Introduction 

India is the biggest source for 

international migrants after Mexico and 

China. International migrants are persons 

living in a country other than their country 

of birth or a country other than their 

country of citizenship. According to the 

Ministry of External Affairs (MEA) data, 

Indians currently dwell in 199 countries 

(Ministry of External Affairs 2018).  

 

Historicalevidence showsthat overseas 

migration has been occurring since 

centuries. In 1834, when slavery was 

abolished in the British Empire, the 

requirementfor more labour to work in 

their colonies opened up a gap of 

livelihood opportunities for countries like 

India. During the colonial period, the 
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British government had also opened up 

the doors to its academic institutions for 

Indians to study abroad. Around the 

1970sthe extraction of petroleum products 

and construction work in the Gulf 

countries was at its peak. This brought 

about the emigration of Indians to the 

Gulf countries. After 1990, the demand 

for software professionals increased in the 

Western countries and a wave of 

migration to Western countries was 

initiated.  

 

Punjab, more explicitly the Doaba region, 

has been observed to be a hotspot for 

waves of migration since the pre-

Independence days of India. In earlier 

times, students would go abroad to pursue 

Masters‟ qualification in their subject. 

Over time, however, the trend to study 

overseas expanded rapidly and in the 

recent couple of decadesstudents are 

going abroad for undergraduates students. 

Studentsmigrate from theDoaba region to 

the world and this trend has grown 

significantly because of numerous 

reasons. The „pull‟ factor for attracting 

migrants from Punjab to other countries 

has largely been the opportunity to work 

in foreign countries at higher 

emoluments.Potential students are 

fascinated bythe high standards of living 

attained by the people of developed 

countries. Lack of opportunities 

foremployment in India and the 

comparatively less appreciation of work in 

terms of remuneration has been the major 

reason forthis youthful brain drain. 

 

2. Need for the Study 

Punjab has been a vital player in the 

supply of students and professionals to the 

main stream employment opportunities. 

Despite the fast growth in the movement 

of students globally, the study of 

international student 

migration,particularly from Punjab,is a 

relatively ignored field.  It is very 

important for any region or even nation to 

beware of the patterns, reasons and effects 

of migration trends on the population and 

consequently the economy as reflected in 

the remittances and loss of traditional 

occupations besides drain of human 

capital. A review of the literature 

contributed by various workers gives 

significant evidence of studies aimed at 

students who had migrated but very few 

surveys have been conducted on students 

planning to migrate. Ifthe Doaba region of 

Punjab state is considered it was found 

that most of the studies have been done 

using secondary data.Primary data is 

essential to know the trends of change that 

happened in Punjab during the last few 

decades. This study would add to the 

knowledge of other scholars and have 

important policy implications for the 

government.  

 

3. Research Methodology 

 

(i) Data Collection 

The study is based on primary data using 

a non-experimental exploratory research 

design. Online mode was used for 

collecting data from aspirants planning to 

settle abroad. Tools in the form of a 

structured questionnaire consisting of 20 

close-ended questions were loaded on the 

Google platform. The questionnaire was 

developed based on a literature review of 

the works of other scholars as also the 

reports of the Government of Punjab. 

These questions pertained to basic 

personal information, future plans for 

study and work factors responsible for 

motivating students to choose other 

countries for higher studies. The variables 

included are age, gender, status, socio-

economic, religion, habitat, place, 

occupation, income, qualification and 

others.  

 

(ii) Sampling Technique and Sample 

Size 

Non-Probability convenience sampling 

technique has been used for the survey. 

The sample size was 71 migration 
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aspirants. Convenience sampling is a non-

probability sampling technique where 

samples are selected from the population 

only because they are conveniently 

available to the researchers; this is a 

common non-probability sampling 

method, because of its cost-effectiveness, 

speed and ease of availability. A 

quantitative research approach has been 

used to explore answers to international 

student migration issues in Nawanshahr 

and Garhshankar districts of Punjab.  

 

4. Review of Literature 

Migration has influenced different aspects 

of life of both the country of origin and 

the host country. The scale and direction 

of migration have never been uniform. 

The salient features of the literature 

contributed by various researchers 

concerning different aspects of migration 

are presented in the following paras.  

 

Certain theorists have looked at migration 

in terms of opportunities. The most 

important among them was Stouffer 

(1940) who found migration to be the 

basis for “intervening opportunities”. The 

decision of the person migrating is 

influenced by the employment 

opportunity available to him in the 

country of destination. Stouffer (1940) 

emphasised that if a person has more 

opportunities between the country of 

origin and country of destination he will 

prefer the place nearest to the domestic or 

native place. 

 

It was Everett Lee (1966) who first 

formulated a theory of migration. He 

delineated the presence of certain „push‟ 

and „pull‟ factors that determine migration 

in the economy. The push factors repel 

people from an area while the pull factors 

attract people to a particular country of 

destination. Migration depends on the 

relative strength of these factors. 

Migration increases with time and the 

state of progress of society.James A. 

Hallock (2007) conducted a study on 

physician migration based on the flow of 

medical students to the US for post-

graduation. He highlights there are many 

medical schools in the world that are 

producing doctors not only for their 

domestic country but also for the 

international market. 

 

Michiel B. (2010) attemptedto find 

answers to questions like „why migrate‟, 

what are the „pull-push‟ factors and 

models of outflow of Indian origin people 

who had moved to Australia. 

 

SamitaBehal (2017) hadconducted a 

survey on 120 emigrants‟ households 

spread across three districts of Gurdaspur, 

Ferozepur and Jalandhar. Economic 

benefits like remittances were found to be 

the major factors motivating the youth of 

Punjab to migrate. Various socio-

economic „push‟ and „pull‟ factors are 

responsible like the presence of 

employment opportunities in the 

international market and poverty 

eradication on the domestic front. 

 

Gurinder Kaur (2019)surveyed200 farm 

households of four districts of Punjab and 

observed that male migration was in a 

larger proportion as compared to the 

female migration and most of the students 

preferred Australia and Canada because of 

the liberal policies of those countries.  

 

S. IrudayaRajan and Neha Wadhawan 

(2013) in their study on 112 prospective 

students applying for student visas to UK 

observed that a large number of students 

apply for scholarship but very few 

receive. Although the cost of studying 

abroad is much higher than in India but 

students prefer to choose studying abroad 

because of improved work opportunity 

and value of the qualification 

internationally.  

 

5. Objective 

The main objectives for this research are: 
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1. To study the patterns of 

international migration in 

Nawanshahr and 

Garhshnakardistricts comprising 

major parts of the Doabaregion of 

Punjab.   

2. To assess the factors contributing 

to sustained international 

migration trends among the youth 

of this region. 

 

6. Scope of study 

Recent researches show that migration is 

fast paced in the northern region of India 

and Punjab is among the top States of the 

northern region. Migration is a global 

phenomenon that is the result of 

economic, social, political, cultural, 

health, environmental and educational 

„push‟ and „pull‟ factors. To explore 

answers to the overseas movement issues 

of a selected area, a survey was conducted 

for gathering primary data because the 

information from available secondary 

sources was inadequate. The focus of this 

study is primarily two areas of the Doaba 

region i.e. Nawanshahr and Garhshankar 

because of the following reasons: 

 The traditional Doaba region is the 

first among all regions of Punjab 

that has been most affected by the 

migration process. 

 This region is the most influenced 

and yet has been rather neglected 

by most researchers on the subject. 

 The college students‟ strength has 

been decreasing in the selected 

cities which makes it a significant 

impact of migration.  

 

This paper incorporates the volumetric 

and quantitative attributes of individual 

population groups who are planning to 

study abroad during the period of the 

survey. Their social, demographic and 

economic descriptions are the focus of the 

study.  

 

7. Data Analysis and Discussion  

 

Figure 1: Age Distribution of Survey Participants 
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The ages (in years) of the students have 

been categorized into four groups. The 

maximum proportion of over 50 percent 

of the students, are in the age group of 19-

22 while the least proportion are in the 

age range of 27-30. 

 

Table 1: Gender Distribution of Survey Participants 

Sr. No. Gender Frequency Percentage 

1 Male 18 25.35 

2 Female 53 74.65 

 Total 71 100 

 

The data findings show that the 

questionnaire was filled by more female 

candidates (25.35 percent) than male 

candidates (74.65 percent). From these 

observations, it can be seen that more 

males have been traditionally motivated 

towards going abroad to study in the 

Nawanshahr and Garhshankararea. This 

could probably be due to the conservative 

mindset inherent in the population of that 

area in particular and Punjab in general.   

 

Table 2: Marital Status of Survey Participatns 

Sr. No. Marital Status Frequency Percentage 

1 Married 6 8.45 

2 Unmarried 65 91.54 

 Total 71 99.99 

 

It was interesting to note that only small 

percentages (8.45 percent) of the 

respondents were married while all other 

(91.54 percent) were unmarried. This gave 

further evidence that it was the males who 

were migrating in greater numbers to 

learn and train for lucrative livelihoods 

abroad.  

 

Figure 2: Religious Affiliation of Survey Participants 

 

 

The religious affiliations of most of the 

aspirants wanting to go abroad belonged 

to the Hindu Community (57.75 percent) 

while 36.62 percent are followers of the 

Sikh religion and 5.63 percent did not 
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want to share information on their religion 

or other community specifies.    

 

Table 3: Location of Residence 

Sr. No.  Location  Frequency Percentage 

1 Rural 58 81.69 

2 Urban 13 18.31 

 Total 71 100.0 

 

Discussing the location of their residence, 

the respondents stated that more than 80% 

are from rural areas while only 18 percent 

were from the urban area. The findings 

show that more people from villages are 

heading for foreign countries to complete 

their further studies. 

 

Figure 3: Family Occupation of the Survey Participants 

 

 

The survey findings showed that the 

largest proportions of the respondent‟s 

families are from agricultural background 

while another large segment comprised of 

agricultural and other forms of labour. A 

sizeable proportion also are working in 

government jobs while similar 

representation is observed of those who 

are in private jobs and are having their 

own business. Thus, it is apparent that the 

trends of out-migration are observed more 

among the agricultural families.   
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Figure 4: Family Income of the Survey Participants 

 

When comparing the family income of the 

survey participants, it was observed that 

the larger proportion of the respondents 

had an income of less than INR 1 Lakh 

and these were followed by families that 

were earning upto INR 1.5 lakh a year. 

They were followed by those who were 

earning between INR 5 to INR 10 lakh a 

year and a very small proportion 

reportedly earned between INR 10 to INR 

25 lakh a year.   

 

Figure 5: Place of Origin 

 

 

The respondents were categorized on the 

basis of their place of origin. The larger 

proportions were from Garshankar while 

the lesser number were from Nawashahar  

or Shaheed Bhagat Singh Nagar as it is 

currently called.   
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Figure 6: Educational Qualifications of the Survey Participants 

 

 

When examining the academic 

qualifications of the respondents it was 

observed that the maximum proportion 

had completed their education upto the 

graduation level in India and wished to go 

abroad for further studies.  

 

Figure 7: Country of Destination for Out Migrants 

 

 

Figure 6 shows the inclination of the 

respondents in choosing the destination 

country.From the above data it is clear 

that Canada is the maximum favoured 

destination country of therespondents. 

Almost all students reported that they 

preferred studying in Canada while small 

proportions reported a preference for 

Australia, U.S.A. and other countries.  

 

Table 4: Reasons for Preferring other Countries as a Study Destination 

Sr. No.  Reasons Frequency Percentage 

1 Career Opportunities 44 61.97 

2 Quality of Education 10 14.08 

3 International Travel 1 1.41 
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4 Life Style 6 8.45 

5 Want to Experience different culture 7 9.86 

6 Others 3 4.23 

 Total 71 100.0 

 

Table 4shows the frequencies of various 

factors responded to as being responsible 

forout-migration by the students. It is 

clear from the data that the most attractive 

reason for migration among students is the 

availability of career opportunities and 

suitable employment subsequent to the 

completion of the study programmes.  

 

8. Research Findings  

The present study is an attempt to 

recognize and highlight the various socio-

demographic variables and factors 

responsible for international student 

migration. The report has analyzed that a 

majority of the migration is taking place 

among the 19 to 22 years old youth who 

were largely unmarried (91.54%) and 

male (over 75 percent). There were 57.75 

percent of the respondents who adhered to 

the Hindu religion and 36.62 percent 

followed Sikhism. Most aspirants are 

from rural areasand their families 

(38.03%) are from agriculture 

backgrounds. This can have serious 

implications for India where almost 1/3 of 

GDP is dependent on agriculture and 

Punjab is one of the major hubs of 

agriculture. As most households had 

reported the maximum annual income of 

about INR 1.5 lakh a year, it could be 

observed that studying abroad is 

expensive as it involves high course fee, 

travel expenses, living expenses, etc. To 

fulfilthese requirements, people opt for 

loans from banks which are an additional 

burden on the family. In fact most 

students said that after migration they 

would have to take up part-time jobs 

during their study to take care of their 

expenses.  

 

Due to itsliberal policies,the Canadian 

Government had made Canada afavourite 

destination country for most of the people 

(78.87%) planning to study abroad and the 

second place of choice is Australia 

(12.68%). The remaining respondents 

were observed to choose USA, New 

Zealand, Hungry as destinations. The 

results also emphasize that the level of 

education attained by a majority of the 

respondents planning to study abroad was 

either senior secondary (32.39%) or 

undergraduate (42.25%) level. Most of the 

students of this region are planning to 

pursue graduation or post-graduation from 

other countries after qualifying only the 

basic qualifications in India. The 

attraction of career opportunities and 

lucrative employment (61.79 %) are found 

to be the significant causative reason 

among all the factors considered for 

student migration, the other preferred 

reason is the quality of education (14.04 

%).  

 

9. Summary and Conclusions 

The research findings have revealed the 

recent trends and broad patterns of 

international student migration in the 

study area. It highlighted the push and 

pull factors that motivated students to 

study abroad. The poor income of the 

family and the lure of better emoluments 

on obtaining gainful employment abroad 

proves very attractive for the prospective 

out-migrants. It was observed that most 

aspirants moving towards developed 

countries, came from poorer households, 

therefore the „pull‟ of higher studies 

complemented the „push‟ of economic 

factors were the main reason for 

migration. The majority of migration 

trends are observed from rural areas and 

their families who are dependent largely 

upon the agricultural field. The 

agricultural sector is a very important 

player in Punjab‟s economy. It can be a 

serious economic imbalance problem if 
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most of the youth from agriculture moves 

to other countries for abetter lifestyle and 

alternative career options. The 

government needs to givehigh priority to 

rural development and the agriculture 

sector to check the flow of migration of 

youth from Punjab. Measureslike 

generation of employment opportunities 

and improvement in quality of education 

should be taken up immediately. Out-

migration in large numbers can change 

demographic profiles of communities. 

This aspect needs to be focussed upon as 

most of the youngsters are moving out 

leaving just the order generation to work 

on the land making it an imbalanced 

situation for the country of origin.  

 

Moreover, recently India is not observed 

as a country of origin only rather it is 

quickly becoming a country of destination 

as well. Many students from Asian 

countries like Bangladesh, Nepal and 

China prefer India for further and 

professional studies. Even students of 

African countries are choosing India for 

work and education. The consequent brain 

drain prevents the country from investing 

further in human capital. There is an 

urgent need to reflect on these trends so 

that upgradation of the educational as well 

as employment facilities can be checked 

well in time in this once prosperous region 

of Punjab. The migratory trends thus are 

both ways. It is for the educationalists to 

decide how the students need to be 

nurtured on their home ground giving 

them the skills necessary to seek gainful 

employment.  

 

10. Delimitations of the study 

The limitations of the study include the 

fact that the sample size chosen is small 

and chances are that the sample may not 

be truly representative of the 

population.This study is restricted to a 

particular area.Sometimes the respondents 

do not give the exact information due to 

certain personal reasons.  

 

11. Future Implications 

The study raises numerous opportunities 

for future research important government 

and policymakers in the field of 

migration. This study is restricted to 

particular areas and the literature review 

shows that limited work has been 

conducted in these areas.The researchers 

have used a framework to explore the 

main reasons for the out-migration of the 

youth. The study is at a preliminary stage 

asthe sample size taken is small. Further, 

research is necessitated to refine and 

further elaborate the findings. 
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Analysis of Regeneration and Management of Textile 
Waste Using Simulation Process

Jaswinder Kaur* 

The global population growth and rise in the living standards are increasing the use of 
apparel. Consumption of natural resources and textile disposal are increasing continuously. 
This paper is focused on to propose improvements to textile recycling process to reuse or 
recover second hand and disposed clothes. A simulation-based model is proposed for the textile 
recycling process to represent a variety of scenarios according to the input parameters which 
are provided for the model. The model is divided into two different sections, use, and post-use 
phase. Generally, post-use phase contains four sub-models (recycling, remanufacturing, up 
cycling and reusing). The main focus of this study would be on modeling the recycling process 
by introducing different production methods for the proposed scenarios.

Keywords: Decision-making process, Interactive method, Optimization model, Sustainable 
waste management, Waste recycling, Waste generation model

AbstRACt

INTRODUCTION
Clothing is placed at the bottom of the pyramid of needs, along with food and shelter, which 

shows the importance of clothing for human civilization (Maslow,1943). In many industrialised countries 
however, clothing is now subject to fashion and style, which greatly reduces the time the clothing 
is used before disposal. While this rapid turnover is one of the key drivers for growth in the textile 
industry, this behaviour results in an overconsumption of clothing and an excessive use of resources 
and energy and is also significantly responsible for the generation of textile waste.

Since end-of-life clothing represents a basic human need, many people have ethical concerns to 
dispose of them. As a consequence, separate collection for end-of-life clothing was established long 
before other collection schemes. The purpose of the collection usually is the re-use of the clothing, but 
since not all end-of-life textiles are fit for re-use, other forms of recovery and recycling have to be adopted.

End-of-life textiles often consist of multi-material fibre compositions, these make recycling more 
complicated since the different types of fibres would need to be separated, which is often difficult or 
outright impossible. Subsequently, these end-of-life textiles are then often used for energy recovery, 
which of course is not an efficient handling of resources. Enzymatic hydrolysis of specific fibres in 
multi-material, end-of-life textiles could become a cheap and fast method to remove certain fibre 
materials out of these multi-material textiles, therefore this kind of hydrolysis process could be an 
alternative to thermal recovery in certain cases.

The fashion industry, and specifically Fast Fashion are one of the key textile waste generation 
industries. Fast Fashion is one of the most critical factors for leading brands, and its focus is to 
motivate consumers to buy more clothes (Azimi et al,2013). Fast fashion is a business strategy 
that the main purpose is to make fashion products in short, limited series, minimize cycle and 
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lead times to launch new trends into markets as soon as they become available in order to satisfy 
customer needs

Variety of practices can be used in the fashion industry to pursue environmental sustainability. The 
most important one is to use of organic fibers (cotton, wool, and hemp) which follow national organic 
standards for harvesting without the use of toxic, chemical fertilizers and insecticides. So by replacing 
the organic cotton, wool, and silk to the conventional fibers, it is possible to eliminate CO2 emission and 
ensure the security of natural resources - Remanufacturing and recycling discarded clothes - Reusing 
second-hand clothes (exporting to the other countries or sell the cheaper in second-hand clothing 
markets ) - Producing green products with an eco-friendly process and materials - Green certifications 
like Global Organic Textile Standards, Eco-label and Global Reporting Initiative. (Muthu, S.S., et al,2012)

TEXTILE WASTE
Textile waste Materials which are thrown away during the fiber and clothes production process 

and after usage are defined as textile waste. Estimations show that just in 2015, global textile waste 
was 92 million tons and this number is expected to increase up to about 150 million tons annually 
by 2030 (63% increase during fifteen years). On the other hand, based on estimations just 20% of 
clothing goes to reusing or recycling process, and the rest of them (80%) are incinerated or landfilled.
( Zamani, B., et al,2015)

REGENERATION METHODOLIGIES
Proposed approach Previous research papers identified the environmental issues related to 

cotton recycling process which they all considered chemical recycling process in their studies. The 
majority of available research was done to find the impact of materials used on the environment and 
the quality of final products. The quality of recycled yarns with a combination of percentage of raw 
materials is almost the same as 100% virgin cotton yarn.(De Silva,et al,2017)So, the output materials 
are applicable to use as raw material to produce new fashion items. Moreover, the environmental 
concerns of mechanical recycling are significantly lower than disposing methods such as, for example, 
incineration or landfilling so in this study the recycling process is analyzed via simulation approach.

• Build a model of existing process
• Analyzing its performance using simulation scenarios
• Identify opportunities for improving by (update model, repeat analysis, and compare the 

scenarios)
Therefore, to propose a novel recycling process with a new sorting and inspecting system a 

simulation model is provided to examine the changes and evaluate the results. Due to the complexity 
of the process and numerous random variables, methods such as mathematical modeling are not 
suitable for solving this type of problem.

Simulation models If the relationships between different parts of a system are simple, it might 
be possible to use mathematical modeling to study the system. In real world majority of the systems 
in industries or services are too complex to be studied analytically so in these cases simulation model 
approaches are useful such as: Discrete Event Simulation, Continuous event simulation and Agent-Base 
Simulation (ABS).( Allwood, J.M., et al,2015)Actually few systems are completely discrete or continuous, 
but the most changes in a system will be considered to classify a system as discrete or continuous.

A discrete event simulation model
Discrete-event simulation Discrete event simulation is a type of modeling of a system in which 

each event occurrence takes place in a specific time interval and leaves a unique trace in that time slot.
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Applications of simulation methods vary broadly. Some of the problems that simulation can be 
a useful tool to solve them are as below:

• Analysing and designing a manufacturing system, re-engineering of business.
• A group of people and servers that work together to reach a predefined goal.
Based on this definition the system studied in this research is the flow of used products in the 

textile recycling process with a set of predefined procedures. In order to run the simulation model, 
evaluate it numerically and save the replication results, simulation software along with a computer 
system is required. In this study, to create a simulation-based model and analyzing the outputs, the 
Enterprise Dynamics (64-bit) software is used. ED is Object-Oriented simulation software, which is 
combined with the Event-Oriented method. (Moretto,A.,et al,2018)ED has the advantage of applying 
an advanced programming language (4D script) which provides 36 flexibility in coding to the modeling 
procedure. Enterprise Dynamics has more than 120 atoms (entities) that can be used for visualizing 
by using the 3D feature along with 2D graphics to verify the simulated model.(Law, A.M.,1991) It gives 
the user the ability to consider inherent variables and predicts the interaction of model components 
on potential changes. Due to the variety of features, ED makes it possible to study server’s utilization, 
buffer capacity, production rate, and the system inventory. The first step of each simulation project 
would be collecting data to be used as the inputs for the simulation model.

A discrete event simulation model is proposed to study the interactions of different components 
of the system. By varying the parameters and applying analysis methods like sensitive analysis 
allows finding the best production method in order to maximize the system outputs. By simulating 
the operation of the exits system, it will be possible to monitor the results of applied changes. For 
designing and analyzing manufacturing systems discrete 26 event simulation(Chen, X.,2008) can 
be used as a tool. For this purposes in this study, Enterprise Dynamics version is used.

In this research, a simulation-based experimental methodology is used to understand the 
impacts of different scenarios and production methods on the recycling system. The performance 
of servers is observed to apply improvement alternatives. By using the experimental methodology, 
the effects of each factor on the system can be understood. Moreover, by using simulation 
modeling method, it can be possible to consider machine downtime, average repair time, servers 
blocking time and several other parameters.(Osombrand,2018) All these parameters are valuable 
to monitor the performance of the whole system. This simulation-based model will be helpful to 
predict the system behavior, and it gives us the ability to analyze and redesign the actual system 
(real-world).

Model architecture
Any fiber (synthetic and natural) has specific recycling process. Cotton recycling process is 

highlighted with blue color. To model the existing system in simulation software two sub-systems are 
considered. First sub-system provides resources for the model. The products are generated in the 
first sub-system and then they are guided to the after use phase system. In the second sub-system, 
products are assigned to different output channels by following a Bernoulli distribution ()Finally, the 
processed products will be considered as the system output.

Product generation
it is required to use 4Dscript programming language for coding which most of its commands 

are defined specifically for simulation modeling. These codes need to define in Atoms. Atom is 
Standard simulation objects (the so-called ‘Atoms’), in which the behavior of the real life equivalents 
is captured that play the role of an entity in the simulation model. Input materials which come from 
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a source atom in a simulation model could have different labels to identify different type of product. 
Although this thesis intends to study a simple product like cotton T-shirts, in the proposed model, 
different labels are considered to determine the color and type of each product. Therefore, at the 
time of generating products, they are programmed with a specific label so that they could be tracked 
down in the system.

After use phase The second sub-system, which starts with collecting used clothes, can be 
divided into five separate channels; recycling (output is woven), remanufacturing, waste, and 38 
reuse. In this research, the focus is on mechanical recycling. Therefore, it is assumed that two 
output channel is required that 20 percent of the total generated products go to channel which is 
disposal (directly into the landfill) and the rest goes to the recycling process (Mehrjoo, M.,2014)
To consider a safe inventory level for the first warehouse (as soon as the material arrives in the 
system it is kept in the warehouse), a Kanban Bin inventory system is used.(Palm, D.,2011) So, 
when the average content of the first warehouse reaches a certain level, an order will be placed. 
By taking this preventative action, there will be enough material for the sorting process. In the 
Kanban Bin atom, the initial inventory is considered 1 ton and the reorder level is 500 kg of 
material. Hence, if the available products in the first warehouse are 500 kg, an order of 1000 kg 
of material will be placed.

The main framework of the model In the main framework of the model, methods of recovering 
and reusing fibers, required equipment, material flow, material sorting and the differences between 
the current recycling system and proposed alternatives are discussed. In order to generate material 
and sort them based on their defined labels.

RESULT AND DISCUSSION
In this study, a simulation-based model was presented for a textile recycling process with 

integration of sub-models. By analyzing the results of the model, it was observed that in comparison 
with the base model provided based on the available information and taken assumptions, there would 
be a noticeable difference in the number of final products (recycled items) by using the proposed 
scenarios. The experiment results express that by applying the proposed alternative (2), it is possible 
to increase the finished goods volume by 43%.( Thompson, L.., et al.,2014)

To control ever increasing detrimental effects of textile wastes, it is imperative to focus on 
effective textile waste management methodologies. Sustainability is a new mantra for running 
business in textile sector. Discarded waste is treated as new resource in recycling processes. 
Thus, recycling techniques reduce environmental pollution by laying emphasis on extracting best 
out of waste.
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Fashion at Cost of Animals
Miss. Jatinder Kaur* 

Since so many centuries fashion has taken over the world. People irrespective of their 
age have been influenced by fashion in one or the other way. Some have passion about it and 
some do it as it is ‘cool’. My intentions of preparing this presentation is aware as many people 
as I can about, the collateral damage our choices have on the environment. Many animals are 
tortured, sacrificed and killed inhumanely for our greed. Animals like rabbits, minks, swine, 
ovine, caprine, bovine, crocodile, snakes etc. and what not are killed every single day. Humans 
are the reason for many animals being endangered or on the verge of extinction. These tiny 
creatures have to undergo a lot. Fashion is good, it even works as a therapy for many but 
should not be done on cost of someone’s life. there are many alternate ways to and we must 
keep on finding them. By this presentation if the inner conscious of some of you awakens then 
my purpose is served. In the end I would like to conclude by saying, ‘Enough is the world for 
man’s needs than the man’s greed’

Keywords: fashion. Intention, ovine, bovine, vegan leather.

AbstRACt

INTRODUCTION
Since ages, human beings have been dependent on animals for one or the other means like 

for domestic and economical purposes. Earlier humans used to worship animals like the tribes 
still do today but, with the changing time man became materialistic and out of touch with its inner 
conscious. Animals were used for the basic needs but from past 20 years, they have been exploited 
by the humans for the sake of fashion which is far beyond our ‘needs’. We as humans have lost 
ourselves somewhere between ‘the needs’ and ‘the wants’. This confusion has actually divided the 
world into two ‘Animal lover’ and ‘fashion lover’. Let us see by the end if we could combine the best 
out of the two world around us.

What is Fashion? Fashion is an art form, a glimpse into individual personality. It is gull of 
seriousness, playfulness, a conception of distraction, entertainment, exhibition. It is individual 
statement of expression. To some it is not just a piece of clothing but also a feeling. It is an outlet 
of self-expression and empowerment. If one is to some up into four words it will be –imagination, 
innovation, expression and fantasy.

Fashion got its popularity around 18th century when the use of animals for ‘wants’ surpassed 
the use of its ‘needs’. A huge change has been seen ever since. Animals who were used or reared 
for the basic needs like milk, wool, meat etc. were soon reared on a large scale for leather, fur etc. 
This paradigm shift has been noticed worldwide. With more choices of how one can look or feel about 
oneself has changed it all. As the people started to develop an interest in what kind of material they 
would like to wear or how they would prefer to look, has increased the demand of killing the animals 
for fur, wool, leather, hide and skin etc. Animals are till today., exploited to an unimaginable extent.
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Early man used to hunt wild animals but for the sake of its survival, today the animals are 
killed mostly for the sake of fashion. In order to look good, to look better the elite classes of different 
society and background began to show interest and started investing in all this. As the demand 
increased, more and more animals were reared and killed and this time it was not only wild but also 
domestic animals.

FASHION INDUSTRY
Every year the fashion industry uses billions of animals for the wool, fur, leather, silk etc. 

Animals are reared on a large scale and are then inhumanly killed. This also has a huge impact on 
our biodiversity. We all know what a slight change in food chain can do – extinction of one or the other 
codependent things. Billions of animals suffer and die for the sake of clothes and accessories every 
year. Their skin is torn to make leather, birds feathers are plucked and ripped out of their sensitive 
skin, small animals are caged for their life before being killed for their fur, sheep are often beaten and 
mutilated by the workers stealing their wool and goats are similarly abused for cashmere and mohair.

Endless animals are used reptiles like snakes, crocodile, monitor lizard; animals like kangaroos, 
beavers, monks, leopards, sheep, cow, calves, bears, yaks, antelopes, seals, horses, llama, alpacas; 
birds like ostrich, goose, hens, ducks, swans etc. Animals suffer at the hands of workers, who 
roughly handle, kick and beat them. After a lifetime of torment, they are violently slaughtered via 
the cheapest possible ways like bludgeoning, anal electrocution, gassing, dismembering and even 
skinned alive. Trapped animals used for fur can suffer for days from blood loss, shock, dehydration, 
frostbite and gangrene or be attacked by predators before trappers return to kill them. They are 
used for every accessory or clothing we can even imagine of like belts, coats, trousers, purses, 
wallets, hats, boots, shoes etc. If one starts to notice things, we were an are always surrounded by 
the examples from so long.

The fashion industry gained its popularity recently from past 20 years. People have become 
more aware and concerned about what to wear and how they look. They shop for fun because they 
love to wear anything which is trendy, thanks to the influence that celebrities and models etc. have 
on our generations. This is all thanks to the social media. Again you can see ow social media is 
also a reason for all this, how it is also linked with the fashion industry. Now if we are to understand 
the impact and the cause, we must do it one by one. Hence, discussion on one topic at a time will 
be great for better understanding.

WOOL
If we take an example of wool. Wool is the fiber which is derived from the hair fiber of the animals 

of the Caprine family, especially Sheep, but the hair of certain species of other mammals such as 
goats, alpacas and rabbits may also be called wool. Wool has been used to provide us warmth 
and we are all well aware of its purpose. We all know we get wool from animals but the thing we 
do not care about is the fact that about 98% of the wool is obtained from animals after giving them 
an immense pain. Wool which is used to make shirts, sweaters, coats, pullovers, socks, gloves, 
leggings and jackets. All these are made for styling so that each and every individual could depict 
their own sense of style. Alpaca fiber is sourced from Alpacas. It is warmer than sheep’s wool and 
lighter. It is softer, glossy and luxurious. Other fibers obtained are Angora wool from Angora rabbit, 
Bison fibers refer to the soft undercoat of American bison, Cashmere wool obtained from cashmere 
goat, Mohair which is a silk-like fiber or yarn made from the hair of the Angora goat, Sheep’s wool, 
Qivit which is a fine underwool of the muskox and is approximately eight times warmer than the 
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sheep’s wool and does not felt or shrink. Different kind of wool is obtained for different purposes of 
survival and sometime only for style.

Table-1

Mohair hair 20,000-22,000 tons Increasing 4-10 kg yield/animal

Cashmere hair 6500-15000 tons Increasing 0.1-0.16 kg

Alpaca hair 4000-65000 tons Increasing 3-5 kg

Llama hair 2500-2700 tons Increasing 2-5 kg

Angora rabbit hair 2500-3000 tons Stable 0.4-0.8 kg

Pashmina hair 40-50 tons Stable 0.5-0.45 kg

This table tells us about the annual production (tons) of the property, its increasing or stable 
demand and the yield per animal (kg).

SILK
Silk is a natural protein fiber which can be woven into textiles. The best known silk has been 

obtained from cocoon of the larvae of the mulberry silkworm Bombyx mori reared in captivity i.e. 
sericulture. Silk production also occurs in bees, wasps, ants, silverfish, mayflies, thrips, leafhopper, 
beetles, lacewings, fleas, flies and midges. Even by some arachnids like spiders. Since ancient times 
silk has been spun in China, South Asia and Europe. Silk trade has been popular since so long. 
India is also the largest consumer of silk in the world. Silk is a much popular item when it comes to 
traditional attires in India.

As the process of harvesting the silk from cocoon kills the larvae by boiling them, sericulture 
has been criticized by animal welfare and rights activists. Mahatma Gandhi was critical of silk 
production based in the Ahimsa philosophy, which led to the promotion of cotton and Ahimsa silk, a 
type of wild silk made from the cocoons of wild and semi-wild silk moths. Since silk cultivation kills 
silkworms, possibly painfully, inhumanly, People for the Ethical Treatment of Animal (PETA) urges 
people not to buy silk items.

FUR
The second would be Fur- is the other main item for which animals are slaughtered a lot. Fur 

is a thick growth of hair that covers the skin of many different animals. It is a defining characteristic 
of mammals. It consists of a combination of oily guard air on top and thick underfur beneath. The 
guard hair keeps the moisture from reaching the skin, the underfur acts as an insulating blanket 
that keeps the animal warm. The fur of the animal has any uses; protection, sensory purposes, 
waterproofing and camouflaging, with the primary purpose of thermoregulation. Fur has its purpose 
in an animal’s life but, us humans have exploited everything without judicial use. Historically, it was 
worn for its insulating quality, with aesthetics becoming a factor over time things changed. Animals 
like fox, rabbits, minks, beavers, ermine, otter, seal, coyote, chinchilla rabbit, raccoon and possum 
have been used. They are reared and killed inhumanly. Cruel methods of killing have made people 
more and more aware as the animal rights activists work harder to protect the animals. Anti-fur 
campaigns have got their popularity since 1980s and 1990s. PETA and other animal organizations, 
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celebrities, and animal rights activists, have called attention to fur farming. Animal suffering and 
death is of greatest concern these days. Whereas in the fashion industry fur is a popular material 
used by many fashion brands within the luxury sector, which includes high fashion labels like Dior, 
Fendi, Louis Vuitton, as well as high street fashion brands like Canada Goose. In recent years, some 
brands and department stores have decided to ban fur and use alternative materials known as ‘faux 
fur’ or ‘fake fur’. Reason for this includes ethical concerns and media awareness.

LEATHER
Thirdly if we talk about Leather- it is a durable and flexible material created by tanning animal 

rawhide and skins. The most common raw material is cattle hide. Leather is used to make variety 
of articles, including footwear, automobile seats, clothing, bags, book bindings, fashion accessories, 
and furniture. It is produced in a wide variety of types and styles and decorated by a wide range of 
techniques. Leather usage has come under criticism in the 20th and 21st centuries by animal rights 
groups. These groups claim that buying or wearing leather is unethical because producing leather 
requires animals to be killed. About 65% of leather is obtained from cattle. Other animals include 
Sheep (about 13%), goats (about 11%), and pigs (about 10%). Obtaining accurate figures from 
around the world is difficult, especially for areas where the skin may be eaten. Other animals used 
are horse hides, lamb, deerskin, alligator crocodile, snake, kangaroo, ostrich etc. ostrich leather has 
a characteristic ‘goose bump’ look because of the large follicles where the feather grew and has 
gained popularity because of it. In Thailand even stingray’s leather is used to make wallets and belts. 
These are the examples of animals used to make leather but if we talk about the impact it has on 
environment, one will be shocked. If we talk about India, Kanpur- the self-proclaimed ‘Leather city of 
World’- with 10,000 tanneries as of 2011 and a city of three million on banks of the Ganges- pollution 
levels were so high, that despite an industry crisis, the pollution control board decided to shut down 
49 high-polluting tanneries out of 404 in July 2009. In 2003 for instance, the main tanneries effluent 
disposal unit was dumping 22 tons of chromium-laden solid waste per day in open. Our choices 
have a huge impact on the environment as this is just a small example.

If we talk about the change then some huge brands like Michael Kors, Coach, Calvin Klein have 
banned the use of leather into their products. Whereas some brands like Gucci, Prada, Louis Vuitton 
uses the backside of ostrich’s skin, basically the rump area to make their products. The change is 
coming even though it is baby steps but they are. People are getting more and more aware.

Every year animals are killed on a large scale. This table just depicts an average number. 
Nature keeps on hinting us to be kind with all the livings of this planet but we tend to ignore it. Hence, 
whenever humans try to exploit one or the other thing a new kind of virus or a disease pops into the 
world of zoonosis. It affects the mankind in so many ways. If the animals are not reared in humane 
way or by following the guidelines, you will be shocked to see the number and the kind of zoonotic 
diseases have a potential of spreading to human race. From tuberculosis to deadly Anthrax. Human 
race will be into danger along with other animals.

As the father of our nation once said, ‘Be the change you wish to see in the world’. If we will 
make these little changes, we will surely have an impact on someone in our vicinity. The circle will 
go on and on. There are many solutions as well. We can satisfy our fashion sense without killing 
animals. By the use of faux fur or fake fur an even by the use of vegan leather.

Two Mexican brothers came up with a solution of ‘Vegan Leather’. They created leather from 
cactus. The mature leaves are cut from organically grown cactus plants, cleaned, mashed, and then 
left out in the sun to dry for three days prior to processing. It can then be dyed naturally as well. This 
vegan leather is certified organic and it can hold up to regular usage for nearly a decade. So far the 
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company has created car seats, shoes, handbags, and even apparel. Since it is made up of organic 
material, their leather is actually breathable which is a huge problem with synthetic alternatives. 
Furthermore, the cactus leather is partially biodegradable and does not contain any plastic which 
was another issue of synthetic leather. This makes the vegan leather a true alternative to animal 
leather that does not have a negative impact on the planet.

By the grace of Almighty, humans have been blessed with brain. If our inner consciousness 
is in touch with ourselves one can never go out of new innovation and ideas to make earth a better 
place to live in. All these killings can be decreased. The environment can be saved by the choices 
we will make today.

The sole aim of this study is to make people aware of what impact our choices have on the 
environment in direct and indirect way. How our decision to look stylish can increase the demand of 
more animals being killed. To aware people how we all have cumulative impact on the environment. 
I just want that we must start thinking before making up our mind, before getting influenced. Rational 
thinking will be helpful to stop this cruelty. Aim is to stop animal suffering and to use every opportunity 
to reach out to people with this message. To work on having a positive impact on this world. We must 
learn to take responsibilities of our action. Celebrities must also think before endorsing anything. 
Especially in today’s world where the young population is always glued to fashion and entertainment 
industry.
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Textiles: Greenhouse Gas Emission
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Textile production is the world’s second most polluting industry. The total greenhouse gas 
emissions from textile production currently stands at 1.2 billion tons annually and it is estimated 
that the fashion industry is responsible for 10 per cent of the global carbon emissions and 
according to UNFCC, the sector’s emissions are to rise by more than 60 per cent by 2030, 
if transformation towards a sustainable fashion industry fails to materialize soon. Fluxes of 
Greenhouse gas methane, were measured in - situ monthly from natural systems Forest by using 
closed chamber technique. The annual consumption rates (mean - 20. 35 Kg ha-1 Yr-1 ) Different 
soil parameters like pH, Organic Carbon were studied along with gas fluxes. The study points 
out the importance of natural plant communities to be the absorber of gases. Textile industries 
are also the major sources of greenhouse gas emission. The dyes and chemical wastes are the 
pollutants affecting land, water, water sources and air. The objective of the paper is to make 
aware the textile industries for the quantification of greenhouse gas emission and prepare 
an inventory for mitigation to overcome the global threat. Plants are important for all living 
things. They play a vital role in controlling pollution and global warming. many natural dyes 
could be obtained from plants. Textile industries should switch over to natural eco friendly 
dyes (Catechu or Cutch tree brown) instead of synthetic, one of the key controlling measure 
to halt the emission

Keywords: Greenhouse Gas, Methane, Forest, Textile Industry, Mitigation, Natural Dyes

AbstRACt

INTRODUCTION
The rapid growth of the global economy has led to many environmental problems such as pollution 

and ecological destruction especially the climate change caused by greenhouse gases, which has 
become one of the major challenges facing the development of human society and a burning topic 
for research studies. Gases that can trap heat are called greenhouse gases. They allow sunlight to 
pass through the atmosphere, but they do not permit the heat that the sunlight brings from leaving 
the atmosphere. The main greenhouse gases are water vapour, carbon dioxide, methane, nitrous 
oxide Overall, greenhouse gases are a good thing. Without them, earth would be too cold, and life 
would not exist. The continuous rise of these gases in the atmosphere due to human activities: 
deforestation, industrialization, burning fossil fuels is a matter of concern. Greenhouse gases are 
responsible for the greenhouse effect causing global warming. Methane takes part in photochemical 
reactions of the troposphere and the stratosphere. Although its atmospheric concentration is 200 
times less than carbon dioxide approximately 15% to current greenhouse forcing in the atmosphere 
(Hansen et al,1989). According to the fourth assessment report issued by the Intergovernmental 
Panel on Climate Change in 2007, more than 90% of global climate anomalies may be caused 
by excessive greenhouse gases (GHG) emissions (Xin and Zhang, 2008). To bring down GHG 
emissions, the United Nations began to incorporate GHG emissions into the deliberation of the 
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conference in the 1990s. In 1992, the United Nations Framework Convention on Climate Change 
was laid down at the United Nations Conference on Environment and Development. It is the first 
convention to check GHG in the world. In December 1997, the Kyoto agreement on climate change 
was discussed and formulated at three meetings of the participating countries of the United Nations 
Framework Convention on Climate Change. Its objective is to stabilize the GHG efflux, and then 
prevent severe climate change. The Kyoto Protocol requires developed countries to undertake the 
obligation of reducing GHG emissions from 2005, and developing countries to undertake the obligation 
of bringing down GHG emissions from 2012, which is the first time in human history to restrict GHG 
emissions in the regulations. In recent years textile industries are found to be the major contributor 
of GHGs. According to the Ellen MacArthur Foundation (2020), greenhouse gas emissions from 
fabric manufacturing in textile industries in 2015 amounted to 1.2 billion tons. The objective of the 
paper is : (a) Quantification of methane fluxes periodically in forest habitat (b) Analysis of physio - 
characteristics of soil (c) Awareness among textile industries for measurement of GHGs, making 
inventory and adopting mitigation strategies a need of hour. (d) List of plants used for making natural 
dyes, key to textile industries one step towards reduction of GHGs emission for clean, green and 
healthy environment.

MATERIALS AND METHODS
The study site Simrol Forest comes under Indore forest division of Madhya Pradesh situated 

about 110 km away from Ujjain. The forest is Tropical Dry Deciduous Type and is mostly confined to 
hilly terrains of Deccan plateau. The soil is deep to moderately black cotton soil in plains and valleys. 
The density of teak forest is moderate varying from 0.6 to 0.8 through stocking of 0.9 densities and 
above is also noticed in valleys and banks of streams. The average height of the tree varied from 
19 to 20 meters. Tectona grandis enjoys the status of dominant species. Other associates include 
Hardwickia binata, Acacia caesia, Sehima sulcatum, etc. The climate of Ujjain and Indore area is 
typically monsoonal with hot summer (May-June) and cold winter (January-February). The year can 
be divided into summer, Rainy and winter seasons.

SAMPLING TECHNIQUE
Gas samplings were carried out using closed chamber technique as standardized by National 

Physical Laboratory (NPL), New Delhi (Parashar, D.C, Gupta et al, 1993) In the forest aluminium 
base (54L × 33W × 10H cm) with internal groove size (48L × 27W × 2H cm) were installed 
manually. The base was embedded in the soil a few hours in advance to ensure that ambient 
soil atmosphere was maintained in a stabilized condition. The airtight Perspex chamber (50L × 
30W × 50H cm) which fitted into the groove of the aluminium base was put in place at the time 
of sampling covering an area of 0.1765m-2. The air inside the chamber was isolated from the 
outside atmosphere and the system was made airtight by filling the groove in the aluminium base 
with water. Flux measurements were made in the late morning at 10 am and afternoon by 3 pm 
on each sampling day. The temperature inside the Perspex chamber was recorded at the time 
of sample collection (0, 10, 20, 30 min) using a thermometer (10 to1000C range, Co Immersion 
Zeal, England) fixed on the inside wall of the chamber for calculation of box volume at STP.. 
The collected gas samples in 100 ml glass vials were brought to the laboratory and analyzed 
for CH4 on a gas chromatograph (Nucon series 5700, India) equipped with a Flame Ionization 
Detector (F.I.D) and a column of stainless steel 1/8’’ O.D.× 6 feet length packed with molecular 
sieve 5A, 60/80 mesh column. Injector and detector temperature were maintained at 80,110 and 
1100C respectively. The gas chromatograph was attached with an integrator (Oracle 3). Ultrapure 
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nitrogen served as carrier gas (flow rate 30 ml min -1). Hydrogen was taken as the fuel gas and 
zero air as the supporting gas with flow rates of 30ml min-1 and 300 ml min-1 respectively. The 
chromatograph was calibrated by repeated injections of methane standards in the nitrogen and 
ambient air samples. After confirming the peak and retention time for methane in ambient samples, 
collected gas samples were analysed for methane. Gas chromatograph was also calibrated before 
and after each set of measurement. Samples analysed at Vikram University were authenticated 
(in aliquot) at NPL for reconfirmation. CH4 Fluxes were calculated as:

CH4 flux F(mg m-2h-1) = BV STP×∆CH4 ×16×1000×60/106×22400×A×t
Where BV STP (Chamber air volume in cc at STP) = BV ×B.P×273/ (273+ T) × 760
Box Volume (BV)= [(H-h) LW-Biomass volume inside box)
Where H= Chamber height, h= channel above soil /chamber above water level
L= chamber length (cm), W=chamber width (cm), B.P= Barometric pressure (mm hg)
T= chamber air temperature at the time of sampling (0C) Δ CH4 = change in CH4 concentration in 

ppmv from zero minute to the t minute sampling A= area covered by the box (m2), t = time in minutes
The physico-chemical characteristics of soil were also analysed. Organic carbon in soil samples 

was estimated by dichromate oxidation and titration with ferrous ammonium sulphate. pH was 
measured using a pH meter equipped with glass electrode (1:25 soil: water ratio, w/v)

Table-1: Physico-Chemical characteristics of Forest soil

Forest
Soil

Parameters Summer Rainy Winter

Soil Temp(0C) 39.50
(5.75)

28.50
(0.52)

25.00
(1.51)

Soil Moisture (% d.w.) 10.51
(3.84)

25.31
(1.81)

21.46
(2.08)

Organic Matter (%) 1.29
(0.02)

1.03
(0.01)

1.13
(0.02)

Microbial Biomass C (mg C
100g-1 ODS)

32.17
(5.06)

24.88 (1.24) -102.98
(1.32)

ODS Oven Dry Soil, Values in parenthesis are Standard Deviations

Table-2: Plants and Plant parts used for making Natural Dye

Plants Plant parts

Acacia farnesiana Bark

Butea monosperma Flower

Aegle marmelos Fruit

Acacia nilotica Leaf

Acacia catechu Wood

Acacia sinuate Bark

Moringa oleifera Wood
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RESULTS AND DISCUSSION
Methane fluxes in forest base and slope ranged 7.78 to 4.88 and -9.58 to 3.82 mg m-2 d-1 . 

The results indicated that the methane emission occurred during the rainy season (4.88, 3.82 mg 
m-2 d-1) due to anaerobic condition developed on account of days continuously raining for several 
times, a condition favourable for the methane producing bacteria. In contrast to the rainy season, soil 
remained dry and toxic during summer and winter season, a condition favourable for the functioning 
of methanotrophs. Forest slope showed higher methane consumption than base. Significant negative 
correlation was observed between soil organic matter Vs methane fluxes. In the forest, methane uptake 
has been attributed to oxidation of methane by methanotrophic bacteria to methanol by the enzyme 
methane monooxygenase which is further oxidized by means of dehydrogenases and the bacterial 
electron respiratory chain to CO2 (Conrad, 1989). The Simrol forest soil is a drained soil silty clay loam 
to silty clay. The clay content is 36%. The soil pores spaces in forest sites being replaced by rain water 
during the rainy season on account of days receiving rains and idealistic for an anaerobic condition. 
Soil water content increased to 25.31% during the rainy season. Organic matter received on the forest 
floors in the form of litter during earlier seasons started decomposing during the rainy season. This 
decreases the oxygen concentration in the soil atmosphere. Rainfall also stimulates heterotrophic 
activity in soils, decreasing the soil oxygen concentration which is an important regulator of methane. 
A decrease in soil oxygen concentration, results in anaerobic conditions. The methane producing 
bacteria becomes active in anoxic environment hence leading to methane emission during the rainy 
season as compared to negative fluxes during the summer and winter season. The study concludes 
the importance of natural plant communities as key players to act as an absorber for methane. The 
natural system forest should be maintained to control methane fluxes and in turn global warming. The 
textile industries need to use standardised methodology for the quantification of GHGs and prepare 
an inventory to diminish their impact on the environment. The plants/ trees are of intense importance. 
They are helpful in mitigation of environmental pollution. They produce oxygen and consume carbon 
dioxide. They are boon to textile industries. Textile industries should switch to eco-friendly practices 
such as use of natural dyes obtained from plants. Table 2 represents a list of plants from which dyes 
could be produced.Use of natural dyes could be a one step towards mitigation of greenhouse gases.
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Abstract. Crystals of cobalt(III) salts dinitro(triethylenetetramine)cobalt(III) dichromate

[Co(trien)(NO2)2]2Cr2O7 (1) and dinitro(triethylenetetramine)cobalt(III) thiocyanate [Co(trien)(NO2)2]SCN

(2) have been synthesized to investigate [Co(trien)(NO2)2]? cation as a promising host to capture dichromate

and thiocyanate anions. The characterization of the newly synthesized compounds was accomplished by

elemental analysis and spectroscopic techniques (IR, UV/visible and 1H-NMR) and solubility product

measurement. The asymmetric unit of complex 1 has a half dichromate anion and one [Co(trien)(NO2)2]?

cation while that of complex 2 has one thiocyanate anion and one [Co(trien)(NO2)2]? cation as divulged by

X-ray structure determination. The structural investigation exhibited that the crystal lattice was stabilized by

second sphere hydrogen bonding interactions such as N–Htrien���O (dichromate), C–Htrien���O (dichromate),

N–Htrien���N (thiocyanate) and C–Htrien���N (thiocyanate) interactions resulting in the formation of

supramolecular assemblies. The complexes 1 and 2 were further examined for antibacterial activity and the

findings unveiled moderate activity against gram-negative bacteria such as Escherichia coli and Pseu-
domonas aeruginosa species. These complexes were also scrutinized for anti-proliferative activity against

malignant PANC-1 cells using MTT cell survival analysis. Complex 1 exhibited remarkable anticancer

activity whereas complex 2 has comparatively lesser anticancer potential.

Keywords. Cobalt(III); second sphere coordination; dichromate; thiocyanate; antibacterial; anticancer.

1. Introduction

Anion binding is an important area of supramolecular

chemistry due to fascinating applications of anions in

diverse fields.1–3 Anions play a crucial role in main-

taining our lives because they actively take part in

many enzymatic and biochemical reactions.4,5 How-

ever, dysregulation of some anions results in serious

maladies such as cystic fibrosis and epilepsy.6,7

Keeping in view the beneficial and detrimental effects

of anions, their recovery is of utmost importance.

Hence earnest attention must be paid towards the

design and synthesis of artificial receptors which can

capture specific anions.

Authentic capturing of anions is really an arduous

task due to some exigencies like-greater size and low

charge to size ratio of anions in comparison to iso-

electronic cations, substantial diversity in their shapes

and geometries and their pH sensitivity.8 In the past

decades, anion receptors having organic functionalities

such as ammonium, amide, urea, thiourea, calix-

pyrrole, calixarene, guanidinium and pyridinium were
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utilized.9–16 The biggest drawback of the organic

ligands was that their geometry cannot be suitably

oriented for the successful binding of anions. This

predicament can be conquered by complexing these

organic ligands with the transition metals leading to

proper interaction with the anions. The focus of the

present work is on the preparation of cobalt(III)

complexes containing triethylenetetramine which

behave as second sphere coordinating unit for binding

with the anion. [Co(trien)(NO2)2]? cation behaves as a

good anion receptor owing to its peculiar attributes

like six N–H and twelve C–H hydrogen bond donor

groups, unipositive charge for electrostatic interactions

and an apt structural architecture for capturing the

anions.

Dichromate and thiocyanate anions particularly

grab our attention owing to their manifold applications

in diverse fields. Dichromates are utilized in leather

tanning, photography, catalysis, wood staining,

chrome plating and in the textile industry.17,18 How-

ever, these hexavalent chromium compounds are toxic

as well as carcinogenic and harm reproductive health

by acting as mutagenic agents.19 Thiocyanate has

worthwhile therapeutic properties as it can act as an

anti-sickling agent and anti-oxidant agent.20,21 On the

flip side, thiocyanate inhibits the sodium iodide sym-

porter, preventing the accumulation of iodides in the

thyroidal system.22 Hence, systematized investigation

of binding of these significant anions with some syn-

thetic setup is crucial. Under this backdrop, this paper

focuses on the synthesis, spectroscopic and crystallo-

graphic characterization along with the antibacterial

and anti-proliferative investigation of [Co(trien)

(NO2)2]2Cr2O7 and [Co(trien)(NO2)2]SCN. As many

cobalt complexes were found to have antimicrobial

and anticancer properties,23–25 antibacterial potency of

complex 1 and 2 were scrutinized against four differ-

ent microbes- Escherichia coli, Pseudomonas aerugi-
nosa, Staphylococcus aureus and Enterococcus hirae
by using agar well diffusion method. Their anticancer

potential was scrutinized against PANC-1 cells by

using MTT cell survival colorimetric analysis.

2. Experimental

2.1 Materials

All the required chemicals namely cobalt(II) chloride

hexahydrate (Merck), sodium nitrite (LobaChemie),

triethylenetetramine (SigmaAldrich), potassium

dichromate (LobaChemie), ammonium thiocyanate

(LobaChemie) and concentrated hydrochloric acid

(LobaChemie) were purchased and used without being

further purified. All the reactions were accomplished

without excluding oxygen and water.

2.2 Synthesis

2.2a Synthesis of [Co(trien)(NO2)2]Cl: The starting

material [Co(trien)(NO2)2]Cl was prepared by reacting

CoCl2.6H2O, NaNO2, triethylenetetramine (trien) and

conc. HCl by adopting the reported procedure.26 The

dissolution of CoCl2.6H2O (11.9 g, 0.05 mmol) and

NaNO2 (7.25 g, 0.1 mmol) in 10 mL distilled water

was accomplished in a side-arm flask. This flask was

then placed in an ice bath. Another solution was

prepared by dissolving 7.44 mL (0.05 mmol) of

triethylenetetramine in 10 mL of deionized water, into

which 4.4 mL (0.1 mmol) of conc. HCl was added.

Then this solution was poured into cobalt chloride -

sodium nitrite solution and the reaction mixture was

aerated for 90 min in an ice bath. The brown colored

precipitates obtained were filtered and recrystallized

from hot water. Characterization of the desired product

was consistent with its structure (Figures S7 and S8,

Supplementary Information). FT-IR (cm-1): 3223

(m) for mas(NH2), 3115 (m) for ms(NH2), 1402 (s) for

mas(NO2), 1346 (s) for ms(NO2), 1058 (m) for m(C–N),

478 (m) for m(Co–N). 1H-NMR (DMSO-d6, ppm):

{6.36 (s, 2H), 5.69 (s, 2H), 4.92 (s, 2H) NH}, 3.40 (s,

2H (CH2)), 2.84 (m, 10H (CH2)).

2.2b Synthesis of [Co(trien)(NO2)2]2Cr2O7

(1): 0.9975 g (0.1 mmol) of [Co(trien)(NO2)2]Cl

was dissolved in 30 mL of hot distilled water. After

cooling it to room temperature, an aqueous solution of

0.2206 g (0.05 mmol) of K2Cr2O7 in 15 mL of distilled

water was added to it. Then the resulting solution was

kept in the refrigerator. Needle shaped orange colored

crystals started appearing after 8 h. The crystals were

separated from the mother liquor by filtration, washed

with cold water and dried in a desiccator. Yield = 80%.

The elemental analysis is consistent with the

composition [Co(trien)(NO2)2]2Cr2O7. For

C12H36Co2Cr2N12O15 (Found: (%) C, 18.00; H,

4.439; N, 20.881; Calculated: (%) C, 17.78; H, 4.44;

N, 20.741. FT-IR (cm-1): 3212 (m) for mas(NH2),

3125(m) for ms(NH2), 3236(m) for m(NH), 1405 (s) for

mas(NO2), 1347 (s) for ms(NO2), 1059 (m) for m(C–N),

951 (s) for m(Cr–O), 790 (m) for m(Cr–O–Cr), 482

(w) for m(Co-N). 1H-NMR (DMSO-d6, ppm): {5.82 (s,

2H), 5.31 (s, 2H), 5.01 (s, 2H) NH}, 3.39 (s, 2H

(CH2)), 2.84 (m, 10H, (CH2)). UV-Visible spectrum in
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water (k): 328 nm. Solubility in water: 0.935 g/100 g

at 25 �C. Ksp = 5.786 9 10-6.

2.2c Synthesis of [Co(trien)(NO2)2]SCN
(2): dinitro(triethylenetetramine)cobalt(III) chloride

(0.99 g, 0.1 mmol) was dissolved in 30 mL of hot

distilled water. An aqueous solution of ammonium

thiocyanate (0.11 g, 0.1 mmol) in 15 mL distilled

water was added to it. The resultant solution thus

obtained was cooled in the refrigerator. Brown colored

crystals began to develop on third day. Separation of

crystals from mother liquor was accomplished by

filtration. After giving washing with cold water,

crystals were placed in a desiccator for drying. Yield

= 75%. The elemental analysis was in agreement with

the composition [Co(trien)(NO2)2]SCN. For

C7H18CoN7O4S (Found: (%) C, 23.74; H, 5.00; N,

27.38; Calculated: (%) C, 23.66; H, 5.07; N, 27.60

Solubility in water: 1.385 g/100 g at 25 �C. Ksp =

1.521 9 10-3. FT-IR (KBr pellet, cm-1): 3235 (sh) for

m(NH), 3212(s) for mas(NH2), 3127(s) for ms(NH2),

2065 (s) for m(SCN), 1405(s) for mas(NO2), 1346(s) for

ms(NO2), 1060 (m) for m(C–N), 820 (w) for m(NCS),

481 (w) for m(Co–N). 1H-NMR (DMSO-d6, ppm):

{5.79 (s, 2H), 5.31 (s, 2H), 5.02 (s, 2H) NH}, 3.35 (m,

2H), 2.80 (m, 10H). UV-Visible spectrum in water (k):

242 nm and 322 nm.

2.3 Physical measurements

Automatic PERKIN ELMER 2400 CHN elemental

analyzer was utilized to estimate C, H and N. BRU-

KER Spectrum RXFT-IR system was used to record

FTIR spectrum with the help of KBr pellets. EI double

beam UV-visible spectrophotometer was employed to

record UV/visible spectrum. Bruker Advanced Neo

500 MHz NMR Spectrometer was utilized to record

the 1H NMR spectrum at 25 �C in DMSO-d6. The

chemical shift values (d) in ppm were expressed

downfield from TMS (tetramethylsilane) taken as an

internal standard.

2.3a Single-crystal x-ray crystallography: A

Bruker SMART APEX CCD diffractometer was

utilized to garner single-crystal X-ray data at 300 K

with the help of Mo Ka radiation (k = 0.71073 Å)

monochromated by graphite. OLEX2 or WINGX
package with the help of SHELXS-97 was utilized to

solve the crystal structures and the refinement of the

structures was accomplished by using SHELXL-97.27

The refinement of all non-hydrogen atoms was done

anisotropically. Hydrogen atoms were fixed at

geometrically calculated positions and were refined

using the riding model.

2.3b Antibacterial assay: Agar well diffusion

method was utilized for the antibacterial screening of

complex 1 and 2. Bacterial strains for antibacterial

assay were procured from MTCC, IMTECH,

Chandigarh, India. Bactericidal potential of

complexes was examined against four bacterial

strains namely Escherichia coli (MTCC 2961),

Staphylococcus aureus (MTCC 3160), Pseudomonas
aeruginosa (MTCC 424), and Enterococcus hirae
(MTCC 2728).

Briefly, E. coli, S. aureus and P. aeruginosa were

grown in nutrient broth and E. hirae was grown in

trypticase soya broth overnight at 37 �C. The adjust-

ment of a bacterial load to 104 colony-forming units

per mL was brought about with the help of spec-

trophotometer at absorbance 600 nm. 100 lL of 104

cfu/mL bacterial culture was spread onto the respec-

tive media Petri plates for each bacterial strain. 5 mg

of each of the complexes was dissolved in 1 mL of

autoclaved type 1 water and 100 lL of the solution

was poured into the wells punched in the agar

plate. 5 lL of antibiotic Rifampicin at a concentration

of 2 mg/mL was considered as the positive control and

the same volume of a solvent having no complex was

used as a negative control.

The four plates, thus prepared for the four bacterial

strains were incubated at 37 �C for 24 h. After the

incubation period, the antibacterial activity of complex

1 and 2 was noticed by measuring the diameter of the

zone of inhibition in millimetres with reference to the

antibiotic Rifampicin.

2.3c Cytotoxic activity: Cell lines and growth

medium

1. PANC-1 The pancreatic cancer cell line, PANC-1

was procured from the National Centre for Cell

Sciences (NCCS), Pune. The cells were cultivated in

DMEM medium (Dulbecco’s Modified Eagles

medium) supplemented with 10% fetal bovine

serum (FBS), 100 U/mL Penicillin, 100 lg/mL

Streptomycin, and 0.25 lg/mL Amphotericin B.

2. hTERT-HPNEThe normal, non-cancerous pancreatic

cell line, hTERT-HPNE (ATCC� CRL-4023TM) was

procured from American Type Culture Collection

(Manassas, US). The cells were cultivated in base

medium: DMEM without glucose (Gibco) supple-

mented with 5% FBS (Gibco), 10 ng/mL human

recombinant EGF (Sigma), 5.5 mM D-glucose (1g/L)

(Gibco), 2mM L-glutamine (Gibco), 1.5 g/L sodium
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bicarbonate (Gibco) and 25% Medium M3 base

(Incell Corp.).

3. MTT Cytotoxicity assay

The in vitro anticancer screening of complex 1 and

2 was accomplished by employing MTT cytotoxicity

assay. Briefly, 104 cells per well were seeded in a 96

well culture plate. The cells were treated with different

concentrations of complexes for 24 h at 37 �C and 5%

CO2 supply in a humidified incubator. The medium

was replaced after the treatment and 20 lL of MTT

solution (5 mg/mL) was poured into each well fol-

lowed by incubation for 4 h at 37 �C. Thereafter, the

medium was removed and 100 lL of DMSO was

added to dissolve the formazan crystals. The experi-

ment was repeated thrice and the medium without

complex was treated as control. Multiskan FC

Microplate photometer of Thermo Fisher Scientific

brand was used to record the absorbance at 570 nm.28

The cell viability was determined by the breakdown

of a tetrazolium salt into purple-coloured insoluble

formazan crystals.29,30 This cleavage of tetrazolium

compound takes place only in active mitochondria of

living cells. The viable cells convert the yellowish

MTT dye to purple coloured formazan crystals. The

percentage of survival was calculated by proportioning

the absorbance recorded from a test sample to that of

the control group as follows:

% age Cell Survival ¼ ATest � ABlank

AControl � ABlank
� 100

Here Atest, Acontrol and Ablank are the mean absorbance

of treated cells, untreated cells and medium blank

respectively. The results were expressed as Mean ±

SD of percentage cell survival.

A concentration versus percentage survival graph

was plotted for the complex 1 and 2 and IC50 for each

was determined. IC50 is that concentration of the

complex at which the survival of the cancer cells is

reduced to 50% of the control cells. Lower the IC50,

greater is the efficacy of the complex. The complex

showing the significant activity at lower IC50 was

studied for its safety on the normal cell line i.e.,

hTERT-HPNE.

3. Results and Discussion

3.1 Synthesis

Synthesis of [Co(trien)(NO2)2]Cl was accomplished

by the reaction of Co(II) salt with one equivalent of

triethylenetetramine (tetradentate ligand) and two

equivalents of sodium nitrite in water. Atmospheric air

was utilized for the oxidation of Co(II) salt. The

intermixing of [Co(trien)(NO2)2]Cl and potassium

dichromate in 2:1 ratio resulted in the synthesis of

complex 1. Complex 2 was synthesized by intermixing

of [Co(trien)(NO2)2]Cl and ammonium thiocyanate in

1:1 ratio. Single crystals of complex 1 and 2 were

successfully isolated and subjected to X-Ray crystal-

lographic analysis in order to establish the structure.

The characterization of newly synthesized complexes

was done by elemental analysis, FT-IR, 1H-NMR and

UV-Visible spectral studies (Scheme 1).

3.1a Spectral characterization of complex 1: The

assignment of peaks has been carried out on the basis

of previous literature reports.31 IR peaks at 3212 cm-1

and 3125 cm-1 correspond to asymmetric and

symmetric stretching of N–H (amino group). A very

weak peak in the form of shoulder band appears at

3236 cm-1 due to N–H stretching vibrations of a

secondary amino group (Figure S1, Supplementary

Information). These values of N–H stretching are

lower than the base value (3300–3500 cm-1) due to

the involvement of NH2 and NH groups in extensive

H-bonding with the dichromate ion. However, peaks at

1405 cm-1 and 1347 cm-1 correspond to asymmetric

and symmetric stretching of NO2 groups. IR peak at

1059 cm-1 arises due to C–N stretching. IR peaks at

951cm-1 is due to stretching vibrations of Cr–O bonds

of Cr2O7
2- anion whereas peak at 790 cm-1 is due to

Cr–O–Cr vibrations of this anion.32 Co–N bond is

indicated by IR band at 482 cm-1.33

1H-NMR spectra of the newly synthesized complex

salt are recorded in DMSO-d6. There are three singlets

for the N–H protons at d 5.01, 5.31 and 5.82 ppm with

the intensity ratio 2:2:2 (Figure S2, Supplementary

Information). All the CH2 absorptions in this complex

appear up field than the NH absorptions. A singlet at

3.39 ppm belongs to two protons of central ethylene

linkages based on the multiplicity and symmetry

considerations. The protons of terminal ethylene

linkages as well as remaining protons of the central

ring must overlap to form a complex multiplet at 2.84

ppm (Scheme 2).34,35

The electronic spectrum of the newly synthesized

salt was recorded in water in order to elucidate the

kinds of electronic transitions (Figure S3, Supple-

mentary Information). For low spin octahedral Co(III)

complexes, two types of spin allowed singlet to singlet

d-d transitions are expected i.e. 1A1g ? 1T1g (low

energy) and 1A1g ? 1T2g (high energy). In complex 1,

the electronic transition was observed at 328 nm.36
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3.1b Spectral characterization of complex 2: The

FT-IR peaks are assigned by consulting previous

reports of literature.31 IR peaks at 3212 cm-1 and

3127 cm-1 arises due to asymmetric and symmetric

stretching of N–H (amino group). N–H stretching

vibrations of the secondary amino group appear in the

form of shoulder band at 3235 cm-1 (Figure S4,

Supplementary Information). These N–H stretching

values are lesser than the base value (3300–

3500 cm-1) as NH2 and NH groups are involved in

extensive H-bonding with the thiocyanate ion.

However, peaks due to asymmetric and symmetric

stretching vibrations of NO2 groups appear at

1405 cm-1 and 1346 cm-1, respectively. IR peak at

1060 cm-1 corresponds to C–N stretching. IR peak

at 2065 cm-1 appears due to stretching vibrations of

C–N bond of SCN anion whereas peak at 820 cm-1 is

formed due to C-S vibrations of this anion.37 IR band

at 481 cm-1 corresponds to Co–N bond.33

1H-NMR spectrum of complex 2 is recorded in

DMSO-d6. Three singlets corresponding to N-H pro-

tons appear at d 5.79, 5.31 and 5.02 ppm with the

intensity ratio 2:2:2 (Figure S5, Supplementary

Information). In comparison to NH absorptions, all the

CH2 absorptions in this complex appear up field. A

multiplet at 3.35 ppm is assigned to two protons of

central ethylene linkages on the basis of multiplicity

and symmetry considerations. The remaining protons

of the central ring and the protons of terminal ethylene

linkages must overlap to form a complex multiplet at

2.80 ppm.34,35

The UV-visible spectrum of the complex 2 was

recorded in water for the elucidation of kinds of elec-

tronic transitions (Figure S6, Supplementary

Information). Two kinds of spin allowed singlet to sin-

glet d-d transitions are expected in low spin octahedral

Co(III) complexes i.e. 1A1g ? 1T1g (low energy) and
1A1g ? 1T2g (high energy). The electronic transitions

were observed at 242 nm and 322 nm in complex 2.36

3.2 Solubility product evaluation

Solubility product (Ksp) of title complex 1 was deter-

mined in the water at 25 �C. Solubility measurements

indicated that the title complex was sparingly soluble

in water while [Co(trien)(NO2)2]Cl has comparatively

high solubility. The solubility product of complex 1
was found to be 5.786 9 10-6 while that of

[Co(trien)(NO2)2]Cl was measured as 5.919 9 10-2.

It is inferred from this measurement that the complex

cation has greater endearment for dichromate ion as

compared to chloride ion. The great affinity between

cation and dichromate anion might be due to hydrogen

bonding interaction between them.

Solubility product determination of complex 2 was

accomplished in the water at 25 �C. As indicated by

solubility measurements, this complex was sparingly

soluble in water whose solubility is lesser than that of

the starting material [Co(trien)(NO2)2]Cl. The

solubility product of complex 2 was found to be 1.521

9 10-3 while that of [Co(trien)(NO2)2]Cl was mea-

sured as 5.919 9 10-2. This measurement discerned

that the complex cation has a greater affinity for thio-

cyanate ion in comparison to chloride ion. Hydrogen

bonding interactions might be responsible for this great

fondness between cation and thiocyanate anion.

3.3 Coordination geometry and packing

3.3a Elucidation of crystal structure: The crystal

structure of complex 1 discloses that it crystallizes in

monoclinic crystal system with P21/c space group

(Table 1). In the asymmetric unit of complex 1, there

are one [Co(trien)(NO2)2]? and half of Cr2O7
2- unit

(Figure 1a). The co-ordination environment of Co(III)

was occupied by six nitrogen atoms, four from

triethylenetetramine ligand and two from nitro

Scheme 1. Schematic representation of chemical reactions.

Scheme 2. (a) Structure of [Co(trien)(NO2)2]2Cr2O7.
(b) Structure of [Co(trien)(NO2)2]SCN.
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groups (attached cis to the metal center). The complex

is a cation where Co(III) central metal ion adopts a

distorted octahedral geometry with the extent of

distortion of 4.63 degree from ideal value 90� for

N1–Co1–N2 bond angle (Table 2). The average bond

lengths Co–N (trien), Co–N (NO2) are 1.958 and

1.92 Å, respectively, which are close to the reported

structures.38–41

The triethylenetetramine ligand acts as a tetraden-

tate ligand and co-ordinated to central metal ion

occupying three equatorial and one axial site. Other

two sites (one equatorial, one axial) are occupied by

nitro groups. Few O-atoms of the dichromate (Cr2O7
2-)

anion found to be disordered and appropriate disor-

dered model has been applied based on the available

electron density. The crystal lattice was stabilized by

weak non-covalent interactions of N–H���O (2.033 Å)

and C–H���O (2.553 Å) between amine groups and

methylene groups of triethylenetetramine with oxygen

atoms of dichromate anion respectively (Table 3 and

Figure 3a). Along the b-axis, the complex 1 showed a

layer like arrangement of the [Co(trien)(NO2)2]?

moieties in opposite directions (along c-axis) where

the dichromate ions were sandwiched between the two

layers of cations resulting a 2D sheet-like pattern

(Figure 2b).

Table 1. Crystal data, data collection and refinement parameters of complexes 1 and 2.

CCDC 1951784 2014888
Empirical formula C12H36Co2Cr2N12O15 C7H18CoN7O4S
M (g mol-1) 810.39 355.27
T/K 296 296
k (Å) 0.71073 0.71073
Crystal system Monoclinic Orthorhombic
Space group P21/c P212121

a/Å 13.1680 (5) 7.547(5)
b/Å 8.9494 (4) 12.073(5)
c/Å 12.5557 (5) 15.464(5)
a/� 90 90.000(5)
b/� 96.2871 (5) 90.000(5)
c/� 90 90.000(5)
V/Å3 1470.74 (10) 1409.0(12)
Z 2 4
qcalc/g cm-3 1.830 1.6746
l/mm-1 1.912 1.391
F(000) 828.0 738.2
Crystal size/mm3 0.4 9 0.4 9 0.3 0.4 9 0.4 9 0.3
Unique reflections 3649 3477
R(int) 0.0350 0.0311
GOF on F2 1.057 1.093
R1 [I C 2r (I)] 0.0487 0.0224

Figure 1. (a) Asymmetric unit ORTEP diagram of complex 1. H-atoms and disordered O-atom of the Cr2O7
22 anion has

been removed for clarity. (b) ORTEP diagram of complex 2 with 40% probability. H-atoms have been removed for clarity.
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On the other hand, the crystal structure of complex

2 reveals that it crystallizes in an orthorhombic crystal

system of P212121 space group (Table 1). In the

asymmetric unit of 2, there is one [Co(trien)(NO2)2]?

cationic unit per SCN- anionic unit (Figure 1b).

Cationic component of the complex 2 is almost similar

to complex 1 and only differs by the SCN- counter ion.

Out of six nitrogen atoms coordinated to central metal

ion, four were from triethylenetetramine ligand and

two from the nitro groups (attached cis to the metal

center). In the complex 2, Co(III) central metal ion

adopts a distorted octahedral geometry with the extent

of distortion of 4.88 degrees from ideal value 90� for

N2–Co1–N1 bond angle (Table 2). The average bond

Table 2. Selected bond lengths (Å) and bond angles (�) for complexes 1 and 2.

Atoms Bond distances (Å) Atoms Bond distances (Å)

Complex 1
Co1 N2 1.971(3) Cr1 O5B 1.495(6)
Co1 N5 1.914(3) Cr1 O7B 1.866(7)
Co1 N6 1.925(3) Cr1 O6 1.490(4)
Co1 N4 1.952(3) Cr1 O5A 1.866(7)
Co1 N3 1.960(3) Cr1 O5A 1.686(7)
Co1 N1 1.950(3) Cr1 O8 1.582(3)

Atoms Bond angles (�) Atoms Bond angles (�)

Complex 1
N3 Co1 N2 87.33(11) N1 Co1 N3 93.96(12)
N5 Co1 N2 175.94(13) O8 Cr1 O7B 97.8(3)
N5 Co1 N6 88.89(12) O8 Cr1 O7B 97.8(3)
N5 Co1 N4 90.00(13) O8 Cr1 O5A 108.6(3)
N5 Co1 N3 91.33(12) O8 Cr1 O5A 99.8(2)
N5 Co1 N1 90.90(13) O5B Cr1 O8 116.2(3)
N6 Co1 N2 92.71(12) O5B Cr1 O7B 59.2(4)
N6 Co1 N4 90.59(13) O5B Cr1 O5A 102.5(3)
N6 Co1 N3 176.09(14) O7B Cr1 O5A 159.1(3)
N6 Co1 N1 89.93(13) O6 Cr1 O8 117.6(3)
N4 Co1 N2 93.71(12) O6 Cr1 O5B 121.2(4)
N4 Co1 N3 85.51(13) O6 Cr1 O7B 91.7(4)
N1 Co1 N4 178.96(11) O6 Cr1 O5A 130.4(4)
N1 Co1 N2 85.37(12) O6 Cr1 O5A 90.0(3)
N1 Co1 N3 93.96(12) O5ACr1O5A 64.5(3)
O8 Cr1 O7B 97.8(3)

Atoms Bond distances (Å) Atoms Bond distances (Å)

Complex 2
Co N4 1.9521(15) Co N2 1.9579(14)
Co N1 1.9590(14) Co N6 1.9255(15)
Co N5 1.9144(16) S C7 1.636(2)
Co N3 1.9725(16) N7 C7 1.156(3)

Atoms Bond angles (�) Atoms Bond angles (�)

Complex 2
N1 Co N4 177.86(6) N2 Co N3 87.85(6)
N5 Co N4 90.63(6) N6 Co N4 90.57(6)
N5 Co N1 89.85(6) N6 Co N1 91.53(6)
N3 Co N4 85.31(6) N6 Co N5 88.70(5)
N3 Co N1 94.20(6) N6 Co N3 91.76(6)
N3 Co N5 175.91(6) N6 Co N2 176.65(6)
N2 Co N4 92.72(5) O2 N5 O1 120.50(14)
N2 Co N1 85.18(5) O3 N6 O4 119.08(14)
N2 Co N5 91.92(5) N7 C7 S1 177.86(19)
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lengths Co–N (trien) and Co–N (NO2) are 1.96 and

1.92 Å respectively, which are close to the reported

structures.

The crystal lattice was stabilized by weak non-co-

valent interactions of N3–H3���N7 (2.205 Å) and N1–

H1a���N7 (2.243 Å) between the amine group and

thiocyanate nitrogen atom (Table 3 and Figure 3b).

There is another weak non-covalent interaction

between amine and oxygen atoms of nitro groups of

N4–H4a���O3 (2.105 Å) and N2–H2���O4 (2.056 Å)

and extends the molecules along b-axis. Along the bc-

plan, the complex 2 shows a lamellar like arrangement

of the [Co(trien)(NO2)2]? groups where the thio-

cyanate ions were sandwiched between the cationic

layers resulting in a 2D sheet-like pattern (Figure 2d).

3.4 Antibacterial activity

3.4a Agar well diffusion method: The screening of

antibacterial activity of complex 1 and 2 was done

with the help of Agar well diffusion method. The

diffusion of complex 1 and 2 into the nutrient agar and

trypticase soya agar medium through the wells,

inhibited the growth of the microbial strains in that

region, creating the zone of inhibition.

Table 3. Hydrogen bonding parameters (Å and �) of
complexes 1 and 2.

D–H���A H���A/Å D���A/Å \D–H���A/�

Complex 1
N4–H4B���O6 2.033 2.869(6) 155.92
N1–H1B���O2 2.140 3.001 (4) 162.46
N1–H1A���O3 2.120 2.983 (4) 154.47
N3–H3���O1 2.074 2.989 (4) 163.01
Complex 2
D–H���A H���A/Å D���A/Å \D–H���A/�
N3–H3���N7 2.205 3.032(2) 150.76
N1–H1A���N7 2.243 3.082(3) 154.99
N4–H4A���O3 2.105 2.991(2) 167.87
N2–H2���O4 2.056 2.912(2) 156.15

Figure 2. (a) Ball and stick model of complex 1 and the disordered O-atoms of the Cr2O7
22anion have not shown for

clarity. (b) Packing diagram of complex 1 along b axis. (c) Ball and stick model of complex 2. (d) Packing diagram of
complex 2 along bc-plan. Blue: N; Red: O; Black: C; Sky blue: H; Green: Cr; Yellow: S.
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It was discerned that complex 1 and 2 inhibited the

growth of gram negative bacteria such as E. coli and P.
aeruginosa with the zone of inhibition having diame-

ter 20.6 mm, 19 mm and 20 mm, 18.3 mm respec-

tively. However, these did not have any antibacterial

activity against gram positive bacteria such as S.
aureus and E. hirae. The diameter of zone of inhibi-

tion of both the complexes as well as of drug is shown

in Table 4.

No zone of inhibition was shown by the solvent

control. The impressive antibacterial potency of

Co(III) complex is due to its high lipophilic nature.

The coordination of metal ion with chelating ligands

results in a reduction of polarity due to dispersal of

cationic charge by an orbital overlap between metal

and ligands. This decline in the polarity of metallic ion

augments the lipophilicity of complex leading to high

penetration of microbial cell membrane.42–44 Thus,

metal complex can cause the deactivation of varie-

gated cellular enzymes which play a crucial role in

metabolic processes of these microbes.

3.5 Determination of cytotoxicity

The evaluation of anti-proliferative activity was done

by employing MTT assay [3-(4,5-Dimethylthiazol-2-

yl)-2, 5-diphenyl tetrazolium bromide] as a screening

technique against the PANC-1 cell line.45 This adroit

colorimetric analysis is very rapid as well as quanti-

tative and results in the detection of only living cells

and can be read on a microplate reader. The signal

generated serves as an indication of the number of

viable cells. The experiment was performed with

varying concentrations of complexes as stated below

in Figures 4 and 5. Gemcitabine was used as a positive

control.

The complex 1 has demonstrated significantly

reduced cell survival rate and high cytotoxicity even at

lower concentrations and resulted in an IC50 value of

18.51 lM as illustrated in Figure 4. The cytotoxic

potential of complex 1 is dependent upon concentra-

tion as the survival rate of malignant cells falls with

increase in the concentration of complex 1.

Complex 2 manifested 50% cytotoxic activity at

2252.8 lM. Thus, it can kill the cancerous cells only at

higher concentrations.

As evident from the graphs, the anti-cancerous

potential of complex 2 is lesser in comparison to that

of complex 1. Hence, complex 1 was tested for its

cytotoxic activity on the normal pancreatic cells as can

be observed in Figure 6. No significant cytotoxicity of

the complex 1 was reported after 24 h with the tested

concentrations on the normal, non-transformed

hTERT-HPNE cells. Hence, complex 1 can be

Figure 3. Hydrogen bonding interactions (a) between the
amine, dichromate and nitro group in complex 1. (b) be-
tween the amine, thiocyanate and nitro group in complex 2.

Table 4. Diameter of inhibition zone.

Sl. no. Microorganisms Rifampicin (mm) Concentration (mg/mL) Complex 1 Complex 2

A E. coli 37.6 5.0 20.6 mm 20 mm
B S. aureus 40 5.0 0 0
C P. aeruginosa 34 5.0 19 mm 18.3 mm
D E. hirae 18 5.0 0 0
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considered as an effective and safe candidate for fur-

ther cytotoxic studies.

4. Conclusions

Two complexes [Co(trien)(NO2)2]2Cr2O7 and

[Co(trien)(NO2)2]SCN were synthesized and charac-

terized by physical and spectroscopic methods. Non-

covalent interactions such as electrostatic attractions

and H-bond interactions such as (trien) N–H���O
(Cr2O7

2-) and (trien) C–H���O (Cr2O7
2-), N–Htrien���N

(thiocyanate) and C–Htrien���N (thiocyanate) stabilized

the crystal lattice. The complex 1 and 2 manifested

good antibacterial activity against gram negative

bacteria displaying zone of growth inhibition of 20.6

mm and 20 mm (E. coli) and 19 mm and 18.3 mm

(P.aeruginosa), respectively. Tremendous cytotoxic

activity against PANC-1 cells was exhibited by the

complex 1 even at lower concentration evincing that it

could be utilized for the treatment of cancerous cells.

However, the cytotoxic potential of complex 2 against

the same category of cells is lesser than that of com-

plex 1. Also, complex 1 did not show any significant

cytotoxic effect on the normal cells and can be con-

sidered a potent and safe anticancer candidate.

Supplementary Information (SI)

Supplementary crystallographic data for structural investi-

gation of the complex [Co(trien)(NO2)2]2Cr2O7 and

[Co(trien)(NO2)2]SCN can be acquired free of cost from the

Cambridge Crystallographic Data Centre on citing the

Deposition number 1951784 and 2014888, respectively.

Figures S1–S8 are available at www.ias.ac.in/chemsci.
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from the triplicate experiments.
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Figure 5. Cytotoxic effect of different concentrations
(281.6–2252.8 lM) of complex 2 on the PANC-1 cancerous
cell line after 24 h. CC: Cell Control, G: Gemcitabine. The
results were expressed as Mean ± SD of % cell survival from
the triplicate experiments.
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Abstract 

This study investigated St. Vivekanand Millennium School (SVMS), 
Pinjore, Haryana, and explored the value inculcating strategies of this 
school. It is the only school in Punjab, Chandigarh, and Haryana where 
value strategies used by Ramakrishna Mission Educational Institutions'
(RKMEIs) are practiced This study attempted to throw light on value- 
oriented education and value inculcating strategies in the SVM school 

system. Qualitative data was collected using an unstructured

questionnaire, interviews, and observations. The findings of this study 
indicate that the school environment influences the moral behavior of 

students 
Keywords: Values, Inculcation, Strategies.

Introduetion

Value education is an essential training through which a child or an adult 

learns or acquires the right skills, experiences, thinking, behavior, attitude,

right feeling, and emotions (Patra & Mete, 2015). Today, India is badly in 

need of value-based education (Johnson, 2016). Educational institutions

mustinculcate values in their students (Bhagawati, 1999). Many schools 

are doing their best in teaching value education in different ways (Ishii, 
2010). The National Policy of Education 1986 and 2020 also emphasized 

the importance of education for values in eradicating violence,

superstition, intolerance, and upholding social, cultural, and scientific

principles to make India a progressive, secular, and democratic nation. 
Erosion of ethical, social and spiritual values was highlighted by National 
Curriculum Framework (NCF) 2000 for School Education and emphasized

on inclusion of value system in the curriculum.Ancient Indian education
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was value-based. India has a tradition of value-based education. Its 
ancient gurukuls were places where teachers used to teach values to the 

pupils through examples. Teachers used to play an important role in 
inculcating values in their students through teaching. Value inculcation 

helps transform the world, and a value-based education system is 

necessary for the intellectual development of learners. Value adds quality 
to life (Singh, 2016). No school believed in separate subjects to teach 

values. Community work helps a lot in developing values in students. An 

Integrated, planned approach for value inculcation is needed. And it is 
required to be aware of those healthy practices for value development that 
are being practiced by all schools (Joneja, 2002). SVM School authority is 

following a systematic way to inculcate values. 

Rationale 

In India, the moral downfall is a vulnerable issue today (Sethi, 2015). 
Today's youth do not feel responsible towards society, family, and others. 
Because of low moral values, students are attracting to alcohol, drugs, 
indecency, and crime (Kaur, 2015). Student-teacher relations are not 
respectful in educational institutions (Garcha, 2015). 

Some Institutions have an image of value-based institutes which are 
turning their students into good human beings. Ramakrishna Mission 
Educational Institutions is one of them. The reason for choosing SVM 
School for research work was that it was the only school in Punjab, Chandigarh, and Haryana, following the teaching philosophy of RKMEIs. 
They are providing a value-rich climate in their school. This paper attempt to through light on value inculcating strategies in the SVM school system. 
Objective

To explore the strategies used by the SVM school for inculcating values in their student. 

Methodology 
This qualitative study was conducted in St. Vivekanand Millennium School to know its value inculcating strategies. The researcher followed the case study method (Merriam, 1998; Yin, 2008) and visited the school 
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for three months. Before conducting the study, informed consent was 

taken. For data collection triangular method was adopted. Unstructured 

interviews were recorded and open-ended questionnaires were filled by 

the teachers and the principal. The school environment was studied. Along 
with Observation, document analysis was also done for verification and 

deeper understanding of the school and its value inculcating strategies. 

The Study 

The study was conducted at St. Vivekanand Millennium School 

inaugurated on 07 January 1996 and founded in 2001 at HMT township 

Pinjore district Panchkula, Haryana by Punjh Education society 

established by Sri Madan Mohan Roy Punj. SVM School is an 

independent Senior Secondary school affiliated with the CBSE board. The 

school is spread over 27114 square meters of land and has 40 classrooms, 
07 labs, 01 library, and 20000 square meters playground. School publishes 

an anmual magazine 'Deepayan'. The school aims to impart modern 

education along with firmly rooted Indian culture and moral values based 

on Panchkosha' philosophy. The prime motto of this school is to 

inculcate and enrich humanitarian values in the students and to work for 

the all-around development of their students. To achieve this mission the 

school has a Principal, Vice Principal, 08 PGTs, 19 TGTs, 16 PRTs, 

health wellness teacher, librarian, and seven other staff members. All the 

staff members have faith in school philosophy. 

Founder of the School 

The school was founded by Si Madan Mohan Roy Punj, with the 

blessings of the Ramakrishna Mission. He was born in the year 1937 in 

Gujranwala Pakistan. The role model of his life was his father Sri Fakir 
Chand. After partition, he came to India with his family. He was a bright 

child and was good at games, dance, and fine arts. He took admission to 

Shimla Arts College and got fame in games and dance. He also influenced
film playback singer Mohammad Ruffi with his dance performance in 

Gaiety Theater after which Ruffi Sahib invited him to Mumbai for an ofer 
but he rejected his proposal for his aim. He was also a very good 
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sculpture. While working in Jalandhar Politech he made a sculpture of 
Sainik which was inaugurated by the former chief minister of Punjab 
Sardar Partap Singh Kairon and was appreciated by all. He also worked as 
a teacher in DAV school Delhi in 1964. And got married to Smt. Kamal 
Roy. In 1977, he founded the Punj Education Society and established the 
first Vivekanand School in Delhi, and opened its three branches. In 1996 
he opened a branch in Pinjore and named it St. Vivekanand Millennium 
School, since then the school is progressing day by day. He was a social as well as religious person. He helped in establishing two Mandir in Delhi He also took responsibilities as the president of the housing board society of Delhi. He left this worldly life on 5 December 2015. 

School Philosophy 

SVMS believes in gurukul heritage and is following traditional as well as modern value techniques. The educational philosophy of this school is based on PANCHKOSHA' which is commonly referred to as the five hierarchical levels of energy in the body. This shows the path of student's development through the Indian way. The meaning of Pancha is 'Five' and the word Kosha stands for Sheath or 'Shell'. Therefore, Panchkosha means five sheaths of the human body: 
1. Annamaya Kosha or the Food Sheath: Anna stands for food and our health depends on the food that we eat. The diet that a person follows can be used to determine his or her nature. Therefore, the school is developing healthy food habits by following this kosha. 
2. Pranamaya Kosha or the Energy Sheath: Prana is life and all birth and death in the universe are a result of prana. The Pranmaya KOshd controls the Annamaya Kosha. With the help of prana, a person can control the speed at which life or energy flows through his body. 3. Manomaya Kosha or the Mental Sheath: It deals with the emotiona mental or perceptual part of the body and influences the Prana Kosha then channels the way we think. It is the abode of all the dominant emotional and thought patterns that comprise one's personality. 
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4. Vijyanamaya Kosha or the Intellectual Sheath: It is related to the 

conscious human mind. 

5. Anandmaya Kosha or Bliss Sheath: Ananda means pleasure or 

happiness and it is the root of entire human life. This is the kosha that 

is not bound by either time or space. When we altain all the four 

koshas we get complete ananda. 

Analysis 
This study used a qualitative method for data analysis. Data collected by 

formal recorded interviews were reviewed several times and panned down 

on a copy for better understanding. Participants reviewed transcribed data. 

During observation, field notes were taken and were transcribed, 

reviewed, and analyzed after each observation or interview. 

Findings 

Creating Environment 
S 

d Findings show that school organizers believe in creating a positive and 

a energetic physical environment for value inculcation in their students 

because students' behavior was thought to be influenced by their 
a 

surroundings (Njoku, 2000). SVMS authority tried to create a physical 

environment where students start learning values at every step. For this 

purpose, all the school walls' were decorated with various flex boards S 

highlighting different teaching values like Road Safety Signs, Surya 

Namaskara Asanas, Fundamental Duties, Beti Bachao, Beti Padhao, 

d 

is 

Swachh Bharat, and motivating images of school students performing 

various activities. Each classroom had Swami Vivekanand's portraits and 
1a 

an quotes, which attract the young minds to learn positive behavior. 

The school authorities believe in Hindu philosophy and are inculcating 

al religious, social, and moral values in their students in a traditional Indian 

way which was evident from the school environment. At the entrance of 

the school statue of Maa Sarswati was situated. According to the school ha 
nt 

teacher, 
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"When students enter the school every day, they all join their hands t 
wish Maa and take her blessings, which helps in creating shraddha anc n e faith in Maa." 

A Tulsi plant wrapped in the red piece of cloth called "chunni" was 
planted near the statue. On the other side symbol of Ganpati was engraved 
on the wall. According to them, this encourages religious values in their 
students using traditional Indian heritage. The Assembly stage was 
decorated, with different sculptures performing yoga asanas, playing and 
dancing, a symbol of the shining sun as the source of energy, and an 

uprising was engraved. 

The school had a meditation room where a prototype Belur Math temple 
was placed with pictures of Sri Ramakrishna, Maa Sardha, and Swami 
Vivekanand. It was a very calm place in the school. After prayer, students 
used to go to Mandir or Meditation room, bow their heads and do 
meditation for their mental peace. One of the teachers expresses, 
"When any student makes any mistake consciously, instead of giving them 
punishment, teachers used to send them in the meditation room for ten 
minutes and tell them to realize about what they did wrong and why they 
did so? Was it right or wrong? And then the teacher tells them to write 
about what they felt, thought in those ten minutes. Then they express their 
feelings before the class. By doing so, we help them to realize their 
mistakes, and let them decide that creating indiscipline is right or wrong, 
etc. In my experience, students have a good influence." 

Three Mirrors of Atmavlokan were hanging on the entry door on these 
three words were written i.e. 1. SWAM1 2. VIVEK 3. ANAND. One of 
the teachers described the meaning of these mirrors: 

SWAMI: I am the master of my body. I am solemnly responsible for my 
actions as well as thoughts.
VIVEK: It is the wisdom to control and guide our body. It helps us to use 
our intelligence in the right direction. 
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ANAND: With the possession of healthy body and peaceful mind, we 

experience the divinity in us, which gives us everlasting happiness. This 

anand satisfies us and enables us to succeed in cvery walk of life. 

So, there prevails a Swami Vivekanand in all of us, and all we have to 

realize is our true self. 

Another value source was a Message Tree. It was an old Mango tree called 

AMANASHRYA' on which many wooden plates were hanging 
Different values were written over these plates, in Hindi and English i.e. 

Peace, Cofidence, Snklapa, Vinmta, Udaarta, Smmaan, Sehyoga, etc. 
One teacher stated, 

"Anyone who feels broken or frustrated used to sit under its 

shadow and read the plate and took the lesson of hope which truly 

works. I tried it many times. It reduces stress." 

Value Inculcating Activities and Programs 

In the morning, all students, teachers, and other staff begin their day by 
saying 'Namaste' to each other and go to the assembly ground for prayer 

at 7:30 am after the alarm bell. In winters all students participate in 

Health Run'. After three rounds of the school ground, they exercise, do 

aerobics, and yoga for their physical health, and meditate for their mental 

well-being to strengthen their focusing power. Laughter therapy was also a 

part of healthy exercise. Then they do daily prayer where they learn the 

harmony of religion. Students used to recite Geeta Shlokachrana,

Hanumaan Chalisa on Tuesday, and Japuji Sahib Paath in the Morning 
Prayer. Lastly, students used to sing the national anthem to pay tribute to 
the nation. 

Edu Sports Program:It is run by the school to maintain the physical and 

mental health of the students. According to a teacher, 

Under Edu Sport technique we organize different activities 

especially for primary classes such as running, jumping, pushing, 
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self-control, etc. We used to assess studene's physical activity evers o 

month to understand their continuous development". C 
pr 

a Another teacher said 

in It is compulsory for everyone present in the school to attend 
m morning assembly after alarm bell whether students were present 
SI or not on that day." 
ac 

Sustained Graded Value Education Program: Ramakrishna Mission, Belur th 
math started a four-year SGVE program and provide moral value books to um 
the students. SVM School adopted this program and a group of teachers te 
was assigned to help students study these books and inculcate values such w 
as seva, shradha, tayaag, discipline, punctuality, etc. 

w 
tea 

Awakening Citizen Program: Ramakrishna Mission Ashrama, Delhi, We 
provided training for this program to school teachers. Awaken means plE 
awareness. The motto of this program was to develop students fro personalities as aware citizens. Here students learn that all powers are fivw within us. They complete 48 modules over three years,16 modules each in ha 7th, 8th, and 9th grade. Each module is of 45 minutes conducted by the 
teachers weekly in two classes. One faculty explained, GL 

an In 7th class, students will understand the main motto of the va 
program, I can, which means I can do everything, and everything is be- within me. In the 8th class, they learn how they can practice these ch examples in society. Finally, in the 9th class, students will feel a 

p. Re positive change in themselves. In this class, behavioral changes 
re begin in students. Students start wishing even the bus conductors 
pC daily" 

Being Me: Being me program is for all classes. According to a teacher, 
We teach them Panchatantra stories, Geeta shlok, or adhyaye, based on moral values. The motto is to make them good citizens of society. It starts from home then goes to the society and finallyreach the nation." 
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Celebrating Me: Students learn to celebrate themselves under this 

program. Here students learn how to stay positive and confident in life in 

any situation. Students learn to celebrate their capabilities. Teachers 

indulge students in different activities to sharpen their talents like salad 

making, lemonade, rangoli, declamation, art activities, dancing, and 
singing. Students understand to celebrate themselves. They are free to do 
activities they love. On special occasions like festivals, teachers encourage 

them to perform according to their talent. 

WE: WE means Work Education. It is related to art education. All 

teachers help students to make models, drawings, charts once a week 

where students learn many skills with the help and cooperation of their 

teachers and peers. Under this program, students learn some practical 

work, for example, best out of waste, designing, color combination, etc. 

Plantation Program: SVMS organizes many plantation programs/projects 

from time to time. They have joined hands with local panchayats to plant 

five types of plants under the Panchvati program. It will mitigate the 

harmful effects of modernization and promote the love for nature. 

Guru Vaarta: Guru Varta is an activity where Guru (teacher) will recite 

any moral story based on Swami Vivekanands' thoughts to inculcate 

values that motivates them to follow moral values in their life. They 

believed that the story-telling method is effective for value inculcation in 

children. 

Recitation of Mantras: It is part of the daily routine of students' life to 

recite various Vedic mantras in daily activities. These mantras have the 

power to purify our minds and body. A school teacher narrated, 

"We start our lecture by singing Gayatri Mantra. Bhoj Mantra, we 

chant before lunch. It provides a scientific explanation of the 

relationship between food and energy. The Shanti Mantra for 

mental peace, Dhyana Mantra, helps students to know that they are 

the form of Shiva. In the evening, all students assemble to thank 

their teachers and Swami Vivekanand for everything in their life. 
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Language Development Program: It is mandatory to speak Hindi an 

English in a week. Three days each are devoted in the morning assembl 

to respect both languages. 

Skill Development: Another teacher said. 

It will be easy for students if they are provided with all skill: 

under one roof like we have different labs such as science labs 
music lab, math lab, English language lab, dance room, art lab, and 

robotic labs. etc. Students learm according to their potential from 

expert trainers. SVMS inculcating ditferent values in students by 

organizing competitions such as Vivekanand address, be the 
change. bhajan singing. poetry writing. role-playing. collage and 
poster making. etc." 

Social Conscience: SVMS is developing social values like empathy. 
service to the poor, respect for society, work in a group, obedience, 
patriotism. etc. by organizing day celebrations such as Mother's Day. 
Teachers Day. Labour Day, Birthdays of great personalities, and 
participating in various activities/program such as Blanket Distribution. 
Manav Kalyan Shivir. Visit to Slum Area. awareness through Nukkar- 
Natak. Van Mahotsav. Youth Marathon, time to time orientation programs for teachers and students. speeches and students interactive programs with 
eminent personalities. 

Parent-Teacher Sangh:Parent-Teacher Sangh highlights the cooperation between parents and teachers. This sangha organizes different workshops for the growth and development of the students. Similarly. students alumni also play an excellent role in the growth of this school and motivate the student to learn for their better future. 

Leadership: 

Institutional growth depends on wise leadership. SVMS is growing under the leadership of well-qualified and experienced school management. principal. and vice-principal. They all are a devotee of Ramakrishna 
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Mission. They believe in Vivekanand's educational philosophy and are 

active in inculcating values in their teachers and students. Principal Mr. 

Piyush Punj stated that, 

"It is important to set a system for building your institution as a 

value-based body. For this, we are working on it for years. We 

recruit our teachers on a merit basis. We are organizing value 

orientation programs, faculty development programs, and other in 

service training programs from time to time for them. We also allot 

specific library time to every teacher and student." 

All teachers can't be the same, and their teaching strategies may be 

different in different situations. To overcome this, he said, 

"We set some value teaching strategies which are easy to follow 

for teachers and students such as mantra ucharan, positive way of 

punishment, aman ashrya, meditation for stress-reducing strategies, 

self-realization by three mirrors of Vivekanand, etc. If any teacher 

classroom teaching does not normally meet the agreed standards of 

the school, we send them a counselling letter and preferably send 

them for some development program." He further shared, 

T try to influence the quality of teaching in classrooms by regular class 

visits." 

"We appoint some teachers to attend value education training, 

monks in workshops from Ramakrishna Mission center 

Chandigarh and Delhi from time to time." 

The Vice-principal said, 

Our principal implement and encourage new innovative ideas and 

take initiatives on these. He is very cooperative and, we have to 

follow his shown path." 

One teacher on vice principal mam said, 
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"She teaches the concept of 'my school, my responsibility which 

encourages us to learn a lot and work cooperatively." 

Mr. Piyus Punj said, 

Internal and external motivation is necessary for implementing and d 

developing new ideas, and for this, we are running various value education 
programs. We motivate teachers to participate in these programs by giving 

them appreciation awards, job promotions, increments, etc." He further te 

narrated, 

"Swami Vivekanand's leadership style is a big inspiration for me. School 

management members are the source of energy. Our role model is Swami 

Brahmeshananda. We get a lot of encouragement from Ex-Secretory, 
RKM Ashram Chandigarh, who is very caring and supportive. Similarly, I 

try to support my teachers and students to a role models for them." 

"My strategy is to inspire my teachers to inculcate values in students by 
sharing good instances, motivating them to read books of RKM 
publication. A lot of our teachers have done certificate program from 
ICSVS Punjab University, Chandigarh." 
Teaching Strategies 

SVM School authority has set some common strategies, and teachers have 
to follow those strategies of value inculcation. The researcher asked 
teachers to fill a questionnaire to know whether they are using the same 
strategies or not. Whether they are using some other strategies too? 

Today youth is indulging in drugs addiction. A teacher responded to a 
question about how they prevent their students from falling prey to drug 
addiction. 

"No such case has ever been reported from our school. Still, we make 
them aware of the harmful effects of drug addiction from time to time. We 
indulge students in constructive activities like sports, vocals, art, and cra as per their interests. We emphasize this using nuked-natak, poster 
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making. videos. painting competition, slogan writing. discussion, debate, 

role play, article writing. etc." 
Students are made aware of health values. They motivate them to follow 

daily school activities to promote physical heaith. A teacher said. 

Students do aerobics. yoga, meditation, health run daily. They have a 

play period daily, and we provide them healthy diet plans too." Another 

teacher responded, 

We encourage them to eat green vegetables, fruits, drinking sufficient 

water, milk in daily life and to avoid fast fooods." 

Today life is full of stress. Teachers discussed strategies to reduce stress, 

I recommend them to take a deep breath in and hold it for five seconds 

then relax your mood and mind, ask them to watch their favorite show or 

talk to the friends, go for a walk, do yoga and leave the place where you 

were studying for some time." Another teacher said, 

I always try to use simple methods to teach them and focus on less 

homework, more classroom practice and encourage learning by doing 

approach." A teacher replied, 

We develop the habit of punctuality in them and build their contidence. 

encourage them to make their plan and schedule to cover up the syllabus 
in time and follow it sincerely." One teacher said: 

I make them understand difficult concepts using audio-visual aids to 

reduce the study stress so that they can cover the topic on time. 

Students do have problems in life other than studies. Teachers can help 

students overcome such situations by soiving their problems. By doing so, 

they inculcate the value of love., cooperation, and value of social relations 

in them. They responded, 
We motivate students to be calm, encourage one-to-one talk and involve 

them in evaluating possible solutions, analy ze the facts and solve the 

problem with an optimistic attitude." Other said, 
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I talk to them personally and always be ready to help whenever they 
need, but if anything serious is going on, we bring it to the notice of E 
school authority. Some of their problems we solve with the help of parents 
in a parent-teacher meeting." 
A healthy student-teacher relationship is required for effective teaching 
and learning. SVM school teachers have some ways to create good relations with their students. They responded 
I use to keep friendly relations and aware them towards balanced 
relationship." Other said, 

"We are taking individual counselling sessions from time to time. We understand and respect the needs of our students." She further narrated, 
"We use inspiring words, give importance to students' participation, be fair, and always stay calm. We believe in emotionally balanced relationships with our students." 

In today's lifc, self-discipline is decreasing (N. Rajkhowa, 2014). so response received to the question "how they are creating self-discipline in their students? And they responded, 
"We respect students feeling and guide them about self-discipline. We are doing this by karam yoga, pranayama, dhyaan, ctc. We arc teaching them biographies of great personalities." Others said, 

"By giving live examples of successful persons, awaking them about the small tips to keep self-discipline, label them as a team A, B, C, giving rewards or appreciation cards for the positive response, praising ad by peer mentor." 

SVM School has a disciplinary committec for handling conflict situations bet ween students. But before sending them to the comnittec, teuchers ry 
to solve their conflict by taking them in confidence. Some teachets o responded on this, 
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listen to them and promote detailed discussion upon the conflict.... 

Praise young minds in front of others so that they could have the 

confidence to sort solutions together." Another said, 

tackle mischievous behavior by love and affection and always try to be 

calm....take a decp breath." Another said, 

I use to channelize their energy by giving them responsibilities such as 

monitoring, notebook collection, extra worksheets, etc." Another 

responded, 

"Story telling method is good in inculcating values like love, affection, 
responsibility, confidence, etc." 

Teachers are inculcating environmental, social, and moral values by using 

these strategies: 

"We organize cleanliness drives such as hand wash, street 

cleanliness....awareness through 
discussions...always pick the paper lying in the corridor or class to be a 

We 
public speaking, debate, 

role model." Another teacher said, 

Regular celebration of Swachta Diwas... doing attitude'...assigning 
some cleanliness duties...motivating them to help their parents at home. 

One teacher narrated, 

"By use of dustbin, green for organic and yellow for non-organic 

waste....nvolvement of students in the cleanliness drive." Another stated, 

"1 always tell them to spend some time with their grandparents...showing 

respect to school group D-employees, conductor, drivers.greeting the 

teachers by Namaste....through guru varta. 
Different co-curricular activities may play an important role in value 

inculcation. According to a teacher, 

"Cleanliness drive in neighborhood areas, visit old homes or 

orphanage....planting trees on birthdays...habit of sharing and 

caring...Involvement of students in different activities such as Van 
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Mahotsav. Swachta (Campaign. save water save the earth, teach sensitivit 

towards nature." She turther said. 

Geeta. Ramayana. Panchtantra stories are good sources we are using fo 

value inculcation." 

Discussion 

This study provides insight that SVM School is inculcating values i 

students by using four general strategies as: 

a) Providing a conducive environment 

b) Organizing activities and program 

c)Active leadership role of principal 
d) Teaching strategies of school teachers. 

The study finds that the school environment influences the moral behavior 

of students, as supported by various other studies. (Lahey, 2004; Gross. 

2010: Njoku. 2015). School authorities understand the value of creating a 

conducive environment for fulfilling the desired aims of the institution for 

value inculcation in students (Brugman. et al. 2003; MacNeil, et al. 2009) 

Many studies prove that school climate evokes a positive spirit and 

motivates the students and teachers to learn positive emotions (Freiberg & 

Stein. 1999; Cobb, 2014). Another strategy of SVM School is to run moral 

education programs and organize various value-based activities (Njoku. 

2015). They ensure the regular involvement of each student in these 

activities. The Moral education programs run by the schools under the 

supervision of Ramakrishna Mission are very etlective in value 

inculcation. Many studies also support the role of value-based programs 

for building students' moral attitudes and behavior (Schultz, 2001; Riedel. 

2002: Williams et al., 2003). Teachers act as role models for the students 

that help to build character (Thomson, 2002). Teachers are using various

strategies based on school philosophy. These strategies are storytell1ng

(Ramayana. Panchtantra. Geeta). Karmyoga. Pranayama, Shraddha. 
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Dhvana, Mantra Ucharan regularly, Discussion, Drama, Nukkd-Nattak. 

Dahate Role-Playing, etc. Audio-Video aids are utilized for more 

efectiveness. From time to time, competitions like poster making, article 

riting, painting competitions, slogan writings, quizzes, exhibitions, ctc., 

are also organized, which are the source of motivation and cncouragement 

in learning manners. Value-based co-curricular activities arc part of the 

daily routine. Teachers believe that awareness of balanced and positive 
relationships (Cardwell & Flanagan, 2003) with students, planning 

constructive activities and ideas, listening to them carefully without 

discrimination, punctuality, repetition, calmness, praise, and rewards are 

necessary for value inculcation. This study throws light on leaders' role in 

inculcating values. Various studies emphasized the role of principals in 

building strong relationships among school members for unique culture 

and values within the school (Sergiovanni, 2000). School leaders bring 

faculty and staff together to reach the vision and inspire them to achieve 

the school goals (Hallinger & Heck, 1998; Herbert & Elizabeth, 2011). 
The principal of SVMS personally takes an interest in value culture 

development in school. His values are the same as institutional values, 
which are necessary for the appropriate disciplinary climate in school 

(Branson et al., 2015). School management and principal believe in 

Ramakrishna Mission and are adapting their strategies of value 

nculcation. With the inspiration of school management and RKM leaders, 

the principal takes initiatives for organizing various workshops, activities, 
and programs for students and teachers for value inculcation (Bhardwaj et 

015). So these strategies flow from RKM management to principals, 
Om principals to vice-principals, from teachers to students, which helps 

Value-based school environment/culture (Herbert & Elizabeth, 

2011; Finnigan, 2012). 

Conclusion 

T School is inculcating values through various strategies based on 

du traditional values. These strategies positively influence students and 

be applied in other schools for value inculcation. The limitation of this 
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study was that it only investigated value inculcation strategies used by the 

SVM School only. A study with a large sample size is required to 
construct guidelines for other schools. The author also suggests furthe 
research of the positive effects of such strategies on the living standards oi 

former students. 
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Introduction 

 

― Science is organized knowledge. Wisdom is organized life.‖ 

The Education includes both formal schooling and informal transmission of 

knowledge, skills, and attitudes. A society's culture can survive far longer than the lifespan of 

any of its members, because its educational system passes down the folkways and knowledge 

of one generation to subsequent generations. A culture changes over time, but has a 

recognizable continuity of basic values and behavioral patterns that distinguishes it from 

other cultures. That continuity is provided by the educational system. Modern education led 

to ‗Intelligence‘, but not to ‗intellect‘ – Modern education has made people intelligent and 

knowledgeable, but could not develop the ‗intellect‘ of people properly. Revolutionary 

developments in the areas Science and technology, information technology and mass media 

made all kind of knowledge accessible and organized knowledge, but could not guide people 

to organized life. India‘s massive human resource needs to be cultivated through sound 

system of education and training to get out of the rut of mediocrity. Modern education has 

ignored the culture of heart and hand and confined itself simply to head. It has made people 

aware of their rights, but unfortunately not about their duties. It has pushed modern youth 

away from their roots and their own culture, which advised them to adopt a self-restrained 

and self- disciplined life style, to learn to be contented, honest and willing to help others; to 

observe austerity, simplicity; to maintain cleanliness of diet, body and mind and; not to 

waste energy or over-indulge oneself in wasteful and destructive activity. In short, it advised 

people to rise above the animal instincts hidden inside human-beings. 

Culture and Education: 

 

According to dictionary- culture is –an integrated pattern of human knowledge, belief, 

and behavior of a group that depends upon the capacity for learning and transmitting 

knowledge to succeeding generations, the customary beliefs, social norms, and material 

traits of a racial, religious, or social group; The characteristic features of everyday existence 

(a way of life}.The set of attitudes, values, goals, and practices shared by people in a place or 

time. 

Singleton (1974) defines culture in an educational angle as "The shared products of 

human learning", and from a psychological orientation, Singleton sees culture as "Standards 

for deciding what is, standards for deciding what can be, standards for deciding how one 

feels about it, standards for deciding what to do about it, and standards for deciding how to 

go about doing it" 
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Lawton (1975) "culture includes everything that is (man-made), technological, art, facts, 

skills, attitudes and values" 

Gandhi- ―By education I mean an all around drawing out the best in the men and child- 

body mind and spirit‖. 

Nelson Mandela ―Education is the most powerful weapon which you can use to change the 

world‖. 

Martin Luther King – “The function of education is to teach one to think intensively and 

to think critically.   Intelligence   plus   character   -    that    is    the    goal    of    true    

education‖. Swami Vivekananda- ―Education is the manifestation of the perfection 

already in man" 

Thus, a culture changes over time, but has a recognizable continuity of basic values and 

behavioral patterns that distinguishes it from other cultures. That continuity is provided by 

the educational system. 

Role and challenges of Education for Culture Transformation 

 

A society's culture can survive far longer than the lifespan of any of its members, because its 

educational system passes down the folkways and knowledge of one generation to 

subsequent generations. 

Apathy towards their values and systems – Apathy towards their value systems has 

made a large number of intelligentsia alien in their own country. It has disassociated them 

from their own way of living, classical roots and traditional knowledge. With it Indian value-

system, philosophies and traditions are fading steadily. Usually a person becomes miserable, 

when he is cut off from his source of life – his own roots. A large number of educated Indians 

have lost faith in the traditional values, principles and way of life. They have lost faith not 

only in their fellow-beings, but also in themselves. 

Wide gulf between common man and educated – Quality of education, especially in 

government or government-aided educational institutions has also deteriorated to a great 

extent. The costly nature of quality education especially in private institutions has further 

alienated uneducated masses from educated ones. Quality education has become a monopoly 

of the richer classes and city dwellers. Their youth have become quite insensitive, arrogant 

and does not hesitate speaking their minds bluntly. 

Culture of Neo-rich – A drastic change is visible in the values, behavior and etiquette of a 

new educated neo- rich youth of elitist class, which has emerged especially in urban areas 

and Metros. Their life style and value system have been gradually replaced by the Western 

ones. They want to enjoy pleasures of modern life at any cost. They are more conscious of 

their rights. 

Undisciplined behavior – Present-day youth want to enjoy life fully in any possible way 

without any bondage/restriction/comment on their behavior or way of life. Loosening grip of 

social bondage and observances has made many of them selfish, self-willed and arrogant. 
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http://www.brainyquote.com/quotes/quotes/n/nelsonmand157855.html
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Some of them have become so intolerant and aggressive, that they out-rightly discard all 

social norms and etiquette. Their thinking and value systems are quite different from the 

older ones. 

Failure of Present Education System – Education is supposed to develop positive 

thinking in learners, so that they can channelize their efforts, make their thinking-base 

broader and flexible, increase openness to information and enhance spirit to work hard, 

sincerely in a responsible manner in order to attain desired goals. Present system of 

education has miserably failed to inculcate in youth these qualities. They do not have a clear 

vision about their aims and ambitions, courage to own responsibilities, face bravely the 

challenges in life and a balanced approach towards one‘s rights and duties, which are the 

basic ingredients of any cultured/matured/civil society. 

Large population of Illiterates and unskilled work-force – ‗Education for all‘ and 

‗employment for all‘ is still a dream. Lack of proper education and training systems 

combined with illiteracy and lack of skills amongst a large number of people has turned the 

visions of national development into empty dreams. Only 64.84 people are literate according to 

2001 census, (Males – 75.26% and Females – 53.67%). In absolute number, the figure is alarming. No 

nation can afford to have a large number of its population to remain illiterate, ignorant and unskilled. 

Not only the number of illiterates and unskilled is a matter of concern, but also quality and 

insufficient resources of education and training are the matter of great concern. Population 

explosion has put a heavy pressure on available infrastructure of education and training. 

All powerful Government making common man a pigmy – Being a ‗socialist‘ and 

‗Welfare state‘, government has assumed absolute power and taken over itself the 

responsibility of improving the quality of life of its people from `womb to tomb‘. Instead of being 

a facilitator, it has become the provider. Instead of teaching people ‗how to fish‘, it obliges 

different sections of society by ‗giving a fish‘. It has led to centralization of all control systems 

and made common man a pigmy. 

Populist policies to catch vote-banks – In order to create vote banks discriminatory 

populist policies are being pursued in the name of ‗equality‘ or ‗social justice‘. More emphasis is 

being given in pursuing abstract and emotional issues rather than solving the real problems of 

people. Attempts for social changes make a virtue of narrow loyalties of caste and religion, 

generating sub-cultures like favoritism, lure for easy money, nepotism and, in-discipline in 

the society. Caste 

and communal conflicts are increasing. There are sectarian and regional imbalances 

generating social and psychological tensions. 

Unhealthy competition – There is neck to neck competition for a few places in 

educational institutions of repute or in employment, especially in organized sector. Rivalry 

and bitterness for pelf, power or position is continuously increasing. Total aversion of youth from 

their traditional occupations and stiff competition elsewhere for employment pushed millions to 

poverty. It has rendered millions of people unemployed or underemployed, who are now 

wasting all their efforts and most energetic and creative time of their lives, while hunting for 

a job. 
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Technological advancement – Scientific and technological developments has endowed 

human with tremendous power both to preserve and destroy. At slightest provocation, 

people do not hesitate to unleash destructive powers accessible to them. That is one of the 

reasons for increase in the incidents of violence and crimes. 

Deficiencies of modern education system – Modern education, which has been 

inherited from the British, has brought social awakening and awareness all over India 

amongst Indian people. But there are also certain deficiencies in it. Internally, as Mahatma 

Gandhi had pointed out long ago, modern education based on colonized British Grammar 

School type education has deprived masses. English medium has put undue strain upon the 

nerves of the Indian students, made them crammers, imitators and unfit them for original 

work and thought. 

Pushed people away from their indigenous culture – It has not taught youth of the 

day to have pride in their surroundings. More modern and advanced they become, the 

farther they are removed from their surroundings and at the end, becoming estranged from 

their surroundings. People basically become miserable when they are cut off from his source 

of life- one‘s roots. 

Today, people are loosing their natural character, because they are getting away from roots, 

from their traditional aspirations and values in preference to the western materialism. The 

traditional culture in its true form can still give to the people, a purpose to live for and ideals 

to be achieved. Modern educated intelligentsia needs to stop imitating the ‗West‘ blindly. 

Suggestions 

 

● Common men in India still have faith in good intentions and wisdom of their ancestors, who 

have contributed in developing the culture of India. Rajgopalachari has said, ―If there is 

honesty in India today, any hospitality, any charity— any aversion to evil, any love to be 

good, it is due to whatever remains of the old faith and the old culture‖. 

● Today, when Indians are getting away from their roots, it is important to keep their feet 

firmly on the ground and to instill right values in them. In recent past, traditional values 

have lost their sanctity and developed many distortions because people started following 

them blindly and in a wrong way. It developed a widespread misunderstanding. Apathy of 

people towards the value system of Indian society has generated caste-conflicts, feudal 

oppressions, exploitation of vulnerable sections of society and mass poverty. Only after 

understanding the rationale behind them, people should follow them systematically. 

● Traditional value system still gives to the people, a purpose to live for and ideals to be 

achieved. Blind following quite often leads to practice social customs and practices 

incorrectly or in a wrong way. Later on, with the passage of time, there develops many 

deformities into the system and harms the whole of the society. All the principles, rituals or 

customs of ancient India should not be followed blindly without understanding the logic 

behind it. But there are some values and systems, which are still relevant and inspire 

common men to lead a disciplined life style. After evaluating its worth in the light of present 

circumstances, people should follow them systematically. Modern times and circumstances 



Ms. Sangha Gurbaksh kaur (Dec 2021). ROLE OF EDUCATION FOR CULTURAL TRANSFORMATION- 

OPPORTUNITIES AND CHALLENGES 

International Journal of Economic Perspectives,15(1),747-752 

Retrieved from https://ijeponline.org/index.php/journal 

 

 

 

© 2021 by The Author(s). ISSN: 1307-1637 International journal of economic perspectives is licensed under a 

Creative Commons Attribution 4.0 International License. 

Corresponding author Ms. Sangha Gurbaksh kaur 
 Submitted: Submitted: 27 Oct 2021, Revised: 09Nov  2021, Accepted: 18 Nov 2021, Published 30  Dec 2021 

751 

 

have changed completely especially after 1970 with information technology revolution. There 

were many things which the ancestors did not know like World Wars, nuclear weapons, 

technological advancements in the areas of media, transport, and communications or in the 

world of computers. 

● Education should guide youth to have a clear-cut vision of one‘s responsibilities and a 

balanced approach towards one rights and duties, which is a must for any matured/civilized 

society. It should lead to positive thinking, which could channelize human efforts in proper 

direction, make vision broader, thinking flexible, increase openness to information and 

enhance spirit to work hard. Discipline and productivity are also necessary for a sound 

system of education. 

● Modern intelligentsia, who have some faith in traditional values and system welcome the 

rationality and other good features of Modern education, but wish to remain firmly rooted to 

Indian Culture. Reformers and intellectuals have shown their anguish at the declining moral 

and ethical standards and discipline of the modern society. They try to combat negative 

forces like deceit, treachery, violence, crimes and degradation of values and make the society 

a better place to live in. There is enough goodness inside and around every human being. 

Only people need to channelize their ambitions, desires and energies towards right direction 

through sound education system. 

● In the recent past, it is not the principles, but the practices, which went wrong. Today, when 

Indians are getting away from their roots, nothing is more needed than the constant 

interpretation of past experiences and present circumstances. Present should be a constant 

challenge to the opinions of past. A value or a system, which in the light of modern times 

appears more effective and beneficial, should be replaced by a better one. At the same time, 

it would be suicidal to sacrifice ancient value systems to an increasing passion for change. 

Conclusion 

 

There is no denial to the fact that Modern education has brought social awakening 

and awareness amongst people all over India. Recent revolutionary developments in the 

areas Science and technology, information technology and mass media have brought 

tremendous changes in the life style and working of people. Thanks to it, now any kind of 

information in any area of human 

knowledge or about any aspects of life is easily accessible, that too at the door-step of each 

and every individual. It has made the present generation much more informed about the 

developments happening anywhere in the whole world and knowledgeable than previous 

generations. But only gaining knowledge is not enough. There is a difference between 

knowledge gained through information (intelligence) and its application to real day today life 

(intellect or wisdom). Intelligence leads to the world of information and knowledge. And 

intellect enables one to analyze, reason, judge the thinking process and distinguish between 

facts/realities and opinion. Intellect guides how to apply knowledge. It is lack of intellect that 

leads a person to vices like egoism, superiority complex etc and creates problems in people‘s 

life and in the world. Only intellect can control human mind and lead it mind to right 

direction. When intellect becomes weak, negative reasoning takes over mind. 
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After raising oneself from ignorance, and with a rational and open mind, a person can 

understand the greatness of the Indian culture and its value system. A knowledgeable and 

civilized person like a jeweller should spot out gems from amongst worthless pebbles from 

this ocean of knowledge; pick them up and leave the undesired obsolete elements developed 

into it with passage of time. In a changing world, nothing can be more disabling than its 

idolization of past. 
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a b s t r a c t 

Research on the impact of environmental management practices (EMPs) on financial performance of firms to 

date has ignored the moderating role played by environmental cost-efficiency (ECE) and environmental liability. 

Despite the increasing interest in examining the environmental stance in the corporate world, there is lack of 

evidence on the reactive and proactive environmental management of Indian business entities and their impact 

on their profitability. This paper explores the EMPs of firms listed on S&P BSE GreenEx and CarbonEx. Content 

analysis is used to collect data on EMPs and pilot study is conducted in five experimental rounds to test the 

reliability of the coded categories by three coders, two academicians holding expertise in environmental sciences 

and the author. Coded categories are used as independent variables. Moderating variables viz. ECE and environ- 

mental liability are found to be intensifying the statistically significant negative effect of proactive and reactive 

EMPs on firm profitability. Findings clearly refute the ‘win-win’ hypothesis. 

1. Introduction 

The relatedness of being green to improving the bottom line has been 

central to the domain of environmental management. Many researchers 

affirm that companies’ eco-efficient operations bring an upsurge in their 

costs and overheads while others find such assertions dubious which 

renders the relationship between corporate environmental and financial 

performance a conundrum ( Hart and Ahuja, 1996 ; Walley and White- 

head, 1994 ). This has further spawned researchers’ interest in examin- 

ing which type of environmental management practices (EMPs) have 

the efficacy in boosting the firm profitability ( Montabon, Sroufe, and 

Narasimhan, 2007 ). EMPs refer to the approaches, processes, policies 

and mastery, a company utilizes, that are directed to surveil and steer 

the impact of its carbon footprints on the natural environment. As or- 

ganizations are turning conscious for natural environment, they have 

commenced thinking proactively. Zeal for undertaking the EMPs is not 

the sole factor affecting the bottom line of the firms, the ability to re- 

ciprocate the external pressures also adds to the profitability. Presently 

the firms are in pursuit of gaining the understanding of the rewards of a 

proactive approach to reduce pollution. Despite these possible benefits, 

several firms are reticent in following a more audacious and dynamic 
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approach to EMPs because of intuited paucity of authentication or proof 

that the advantages from these innovation led endeavours surpass the 

costs of practising these activities. However, firm value is found to be 

highly predictable by such initiatives of the firms within and beyond 

their value chains ( Kallio and Nordberg, 2006 ; Sinkin, Wright, and Bur- 

nett, 2008 ). 

Though erstwhile literature has addressed EMPs and their associa- 

tion with financial performance, study of examining detailed set of EMPs 

adopted and promoted by Indian firms and empirical evidence on how 

each EMP affects their bottom line is completely absent. In addition to 

this, the moderating role played by environmental cost-efficiency (ECE) 

in establishing the link of proactive EMPs with profitability and of envi- 

ronmental liability in the association between reactive approaches and 

firm profits has not been assessed in the prior literature in the rele- 

vant realm. Hence, the current research aims at unveiling some crit- 

ical facts regarding how the Indian firms are turning eco-efficient in 

response to unprecedented rise in environmental disasters spawned by 

climate change and if their environmental ventures are strengthening 

their financial health and augmenting the marketability of their assets. 

The principal objectives of this study are: 1) to examine the EMPs of 

Indian business entities listed on S&P BSE GreenEx and CarbonEx; 2) 
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to empirically assess the relationship between reactive versus proactive 

EMPs and firms’ profitability 3) to test the moderating role played by 

ECE and environmental liability in affirming the linkages between these 

constructs. 

S&P BSE GreenEx and CarbonEx are the indices in the sustainability 

sector. They are avowed as pioneering benchmark indices launched by 

Bombay Stock Exchange (BSE) that gauge environmental performance 

of listed firms by their carbon footprint or green house gas emissions. 

Listing on these indices establishes the organizational allegiance to com- 

bat and mitigate the climate change. They seek succinct and fair dis- 

closure of non-monetary information by listed firms, keep investors in- 

formed of low carbon strategies formulated by these firms and empower 

them in doing socially responsible investments. 

The first objective underlines the exploratory facet of this study 

in the sense that comprehensive framework of EMPs of Indian com- 

panies is developed using the qualitative data. It implicates that new 

EMP-profitability relationships may be discovered. However, the sec- 

ond and third objectives emphasize its confirmatory side wherein EMP- 

profitability association is ascertained. Because the environmental prob- 

lems are more grave in India than in the developed economies like 

the U.S., exploring the environmental endeavours in India and assess- 

ing their impact on firm profitability will significantly contribute to the 

emerging domain of environmental management. 

2. Review of literature 

2.1. Relationship between EMPs and firm profitability 

Research in the realm of environmental management pivots on ex- 

amining the EMPs which concurrently mitigate adverse impact of firms’ 

operations on the natural environment and bring forth competitive 

advantage in the product markets ( Christmann, 2000 ). According to 

Montabon et al. ( Montabon et al., 2007 ) EMPs refer to the modus 

operandi, policies and procedures an entity deploys with the sole aim 

to surveil and contain the impact of its operations, that could plausi- 

bly wreak havoc, on the natural environment. These are also known as 

green practices ( Sharma, 2009 ). Their objective is to develop new or 

modify the existing processes and product design such that they would 

benefit the eco-system. 

Erstwhile literature in environmental management documents 

conflicting results as to the link between EMPs and financial per- 

formance or profitability. Spectrum of research writings reveal that 

environmental endeavours grow the firms’ productivity. Such upturn 

results from the reduction in input costs through better utilization of 

inputs or substitution of less costly inputs, savings from recycling or 

reusing materials, reduction of waste disposal costs. Clean technologies 

cut the emissions well below required levels set by environmental 

statutes leading to reduced compliance and liability cost. Hence, com- 

panies’ profitability compounds manifold ( Chen, Ong, and Hsu, 2016 ; 

Lannelongue, Gonzalez-Benito, and Gonzalez-Benito, 2015 ; Li, 2014 ; 

Madsen and Ulhøi, 2016 ; Ngniatedema and Li, 2014 ; Teng, Wu, and 

Chou, 2014 ). However, there are other researchers who maintained 

that environmental practices warrant startling amount of funds be it 

for waste treatment, reduction or preventing it from occurring. These 

endeavours were considered as financial strain on the companies 

draining their resources and non-productive. It was empirically proved 

that environmental activity is just an extra cost with no value added and 

cost of complying with the environmental regulations are significant 

and detrimental to the shareholders’ wealth ( Elsayed and Paton, 2005 ; 

Lee, 2012 ; Lee and Rhee, 2007 ; Li, Ngniatedema, and Chen, 2017 ; 

Yadav, Han, and Rho, 2016 ). Levy ( Levy, 1995 ) refuted the ‘win-win’ 

hypothesis and unveiled insignificant relationship between EMPs and 

financial performance. It was suggested that negative linkage between 

these variables would most likely discourage the firms from investing 

in eco-friendly products and cleaner technologies. Firms’ failure to 

reap the sufficient benefits from environmental expenditure would 

spur non-compliance and anti-environmentalism. But latest research by 

Cezarino et al. ( Cezarino, De Queiroz Murad, Resende, and Sales, 2020 ) 

generated the evidence in favour of spurt in sustainable investments by 

the firms in spite of unfavourable conditions pervading in their business 

environment. 

Shrivastava ( Shrivastava, 1995 ) provided insights into how the cor- 

porations gain competitive advantage by employing the EMPs primar- 

ily involving process-based innovations resulting in drastic plunge in 

overheads and upsurge in revenues. Klassen and Whybark ( Klassen and 

Whybark, 1999 )also gauged the impact of EMPs on operational perfor- 

mance and addressed the research question if such practices had po- 

tential to create competitive advantage. They concluded that appor- 

tioning the funds to environmental ventures or initiatives pays off in 

terms of decreased transmission of toxic chemicals or substances in the 

atmosphere and reduced wastage of resources that further abates the 

overhead expenditure and augments the operational earnings. Claver 

et al. ( Claver, Lopez, Molina, and Tarí, 2007 ) in their case study suc- 

cinctly established that EMPs and economic performance are closely 

intertwined. They acknowledge the grave need to integrate the envi- 

ronmental issues into the business strategy which in turn reinforces the 

firms’ competitiveness. Tsai et al. ( Tsai, Huang, and Chen, 2020 ) too, 

documented the vital role of EMPs in contributing to sustained com- 

petitive advantage for the firms practising the corporate environmen- 

talism fervently. They conducted a meta-analytical study on the per- 

formance outcomes of EMPs. Their findings unleashed significant posi- 

tive linkage of firm performance with the EMPs which they attributed 

to stringent environmental regulations in place and increasing demand 

for green products by the customers. Such changes in the legal aspect 

of business environment and customer preferences prompt the firms to 

achieve breakthroughs in green innovations which not only promises 

competitive advantage but also empower them to sustain it. Speak- 

ing of innovations in EMPs, Russo and Fouts ( Russo and Fouts, 1997 ), 

Aragon-Correa ( Aragón-Correa, 1998 ), Judge and Douglas ( Judge and 

Douglas, 1998 ), Aragon-Correa et al. ( Aragon-Correa, Hurtado-Torres, 

Sharma, and Garcia-Morales, 2008 ) observed positive and significant as- 

sociation between process and product innovations, which reduced their 

carbon footprint, and firm performance in terms of growth in earnings 

and return on investments. 

2.2. Reactive and proactive EMPs 

Two predominant stratagems to environmental management are the 

proactive EMPs which aim at eliminating the source of waste and re- 

active EMPs which focus on treating the toxic effluents already gener- 

ated due to firm’s operations. Pollution prevention logic subsumes the 

product and process adaptations where the former entails some radical 

modifications in the product design in a bid to subside the adverse im- 

pact on natural environment during the product life cycle and the lat- 

ter comprehends progressive refinements in the production processes. 

Pollution control logic or stance is the one where products and pro- 

cesses are not remodelled rather pollutants are treated or disposed off

after the fabrication ends. Such an approach further encompasses reme- 

diation and end-of-pipe methods. In the former method waste causing 

the environmental devastation induced by existing flawed operational 

practices is cleaned up whereas using the latter technique additional 

equipment is deployed as the last step in the process to capture efflu- 

ents before they are ejected into the atmosphere. In other words, total 

amount of pollutants is not reduced but released into the streams of wa- 

ter and air which in turn externalises the cost and constitutes future lia- 

bilities ( Klassen and Whybark, 1999 ). Claver et al. ( Claver et al., 2007 ), 

Molina et al. ( Molina-Azorín, Tarí, Claver-Cortés, and López-Gamero, 

2009 ), and Wagner ( Wagner, 2005 ) stressed the need for adopting pol- 

lution prevention or proactive practices for they reduce costs on the 

grounds of greater eco-efficiency achieved. Such a stance triggers signif- 

icant decline in the production and management overheads when lesser 

amount of natural resources and energy as raw material are consumed in 

2 
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the manufacturing and voluminous reduction in residues and pollution 

levels is attained. Hence, proactive EMPs produce ECE which further 

induces notable increase in the firm’s bottom line and market gains. Ac- 

cording to Hellweg et al. ( Hellweg, Doka, Finnveden, and Hungerbühler, 

2005 ) ECE measures the environmental advantage of one type of tech- 

nology over the other per additional cost. Thus, it evaluates both the 

environmental and financial dimensions of the environmental technolo- 

gies. 

Proactive solutions subsuming waste minimisation at the starting 

point of production or carbon free production methods, in-process re- 

cycling, use of renewable sources as raw material, product redesign, 

process-based innovations induce long term cost savings which resul- 

tantly multiply the profits. Empirical evidence supporting this theory of 

positive impact of proactive EMPs on profitability and plausible moder- 

ating role of ECE in such relationship suggests: 

H1: There is significantly positive relationship between proactive 

EMPs and firm profitability. 

H2: ECE moderates the positive relationship between proactive EMPs 

and firm profitability; the more the ECE, the greater the positive 

impact of proactive EMPs on firm profitability. 

Klassen and Whybark ( Klassen and Whybark, 1999 ), Claver and 

Molina ( Molina-Azorín et al., 2009 ), Damanpour et al. ( Damanpour, Sz- 

abat, and Evan, 1989 ), Groenegen and Vergragt ( Groenewegen and 

Vergragt, 1991 ), Kemp ( Kemp, 1993 ), and Sharma and Vredenburg 

( Sharma and Vredenburg, 1998 ) discussed that when the firm takes re- 

active stance towards natural environment it predominantly steers its 

activities on the short term. Firm primarily indulges in taking correct- 

ing actions which combat environmental deterioration triggered by its 

own faulty processes through end-of-pipe techniques. These technolo- 

gies never entail environmental innovations and thus, do not produce 

any value but only represent considerably high and unremunerative 

costs. Such an amount typifies environmental liability which is the fi- 

nancial strain on the firm’s assets. End-of-pipe solutions like external 

recycling and recovery of waste are applied post the production of ma- 

terial or products and are opted in response to intensified competition 

and mandatary regulations. They are arguably less proactive and have 

lower performance than their counterpart pollution prevention meth- 

ods and their empirical evaluation has shown that they reduce the firm 

profitability. Because reactive approaches are adopted to counter en- 

vironmental challenges only after pollution occurs, firms which follow 

these methods get their bottom line negatively struck due to staggeringly 

high costs of lawsuits. Further two hypotheses are developed which en- 

sue from this line of thought: 

H3: There is significantly negative relationship between reactive 

EMPs and firm profitability. 

H4: Environmental liability moderates the negative relationship be- 

tween reactive EMPs and firm profitability; the greater the envi- 

ronmental liability the more the negative impact of reactive EMPs 

on firm profitability. 

3. Method 

3.1. Use of qualitative content analysis approach 

Content analysis as defined by Krippendorff ( Krippendorff, 1980 ) is 

a method used in forming deductions from the data as per their con- 

text which would be replicable and valid. Lauri and Kyngas ( Lauri and 

Kyngas, 2005 ) strongly proposes the use of inductive approach to anal- 

yse the content provided there is not adequate foregoing understanding 

and awareness about the phenomenon. Because there is neither enough 

former knowledge about the EMPs followed by Indian corporate sec- 

tor nor a standardized measure of CEP discussed in the environmental 

management literature, inductive approach is adopted in the current 

study. It’s pivotal benefit permeates in providing the researchers a stan- 

dardized proxy for the latent constructs. Application of this method ad- 

vances a standardised measure of environmental performance in the do- 

main of environmental management. Hence, herein the categories are 

gleaned from the qualitative data. Process begins with open coding, de- 

riving categories and ends with abstraction wherein each category is ti- 

tled after sorting the non-specific categories as the principal categories. 

According to Montabon et al. ( Montabon et al., 2007 ) and Milne and 

Adler ( Milne and Adler, 1999 ) involvement of a novice in pursuing con- 

tent analysis and coding the data is deemed reliable. Consistent with 

these two studies the coding done by the author, not having expertise 

in environmental science, is deemed dependable and definitive. There- 

fore, three coders are engaged to interpret the content: two independent 

coders who are renowned academicians from IIT – Ropar (Indian Insti- 

tute of Technology) accredited with number of environmental conserva- 

tion projects and several more in the offing, breakthrough research and 

also working as environmentalists with Punjab Pollution Control Board 

and author. 

3.2. Unit of analysis 

Count of sentences has been the prime recording unit employed 

by researchers over the paragraphs, complete texts which are oner- 

ous to manage and derive requisite meanings from whereas individ- 

ual words, phrases, page count do not meaningfully connote which the 

researcher thrives to examine ( Bozzolan, Favotto, and Ricceri, 2003 ; 

Hackston and Milne, 1996 ; Hooks and VanStaden, 2011 ; Lajili and 

Zéghal, 2005 ; Milne and Adler, 1999 ; Vandemaele, Vergauwen, and 

Smits, 2005 ). Number of sentences devoted to each specific EMP identi- 

fied after analysing the content is recorded in the relevant cells of coding 

sheet provided in Appendix B and thus, data on EMPs are obtained for 

conducting moderating regression. 

3.3. Testing the reliability of EMPs 

Appraising the reliability during the pilot study is an imperative be- 

fore propounding the typology. There are three types of reliability which 

are apposite to human-coded content analysis which is performed in the 

present study namely individual, single category and inter-coder relia- 

bilities ( Conway, 2006 ; Krippendorff, 1980 ). Extensive inquest of litera- 

ture unfolds that the application of inductive method in qualitative con- 

tent analysis, specifically human-coded content analysis, is sparse. More- 

over, establishing the reliability of each coder and category separately 

institutes the peculiarity of this study. Individual reliability plumbs the 

degree of unreliability existing in data when an individual coder mis- 

interprets the content and incorrectly codes it. Measure of individual 

reliability dispenses a mode of ascertaining how definitive, dependable 

and reliable each coder is. Here, the performance of single coder is to be 

juxtaposed with the rest of coders employed in a study taken as a group. 

Therefore, calculation of such reliability entails more than two coders. 

Performance of the congregation or flock of individual coders is con- 

sidered a benchmark against which the performance of a single coder 

is contrasted and thus his/her dependability is evaluated. Its estimation 

also assesses how proximate that coder is to the group of other coders. 

In a bid to see if each coder’s discernible or obvious preference for each 

category is aberrant, a co-incidence matrix showing co-occurrences in- 

cluding only one of the three coders is formulated. Post the construc- 

tion of matrix involving the coding done by one coder, coincidence 

matrix showing all sets of co-occurrences between the remaining two 

coders is subtracted from the coincidence matrix exhibiting the sets of 

co-occurrences amongst all the three. Single-category reliability evalu- 

ates magnitude of perplexity in a set of categories. In other words, it 

gauges the degree of uncertainty in categorizing the content. One cate- 

gory may be confused with the rest of a set of categories. Such indecision 

in coding the content ensues from riddling definitions and coders’ inapti- 

tude to grasp the connotation or sense of category. When disagreements 

are involved in categorization, single category reliability is determined 
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Table 1 

Reliability scores averaged over five rounds of pre-testing. 

Panel A: Single-Category Reliability Scores 

Decarbonization Cradle to Cradle Design Environmental Governance Carbon-Offsetting Green Collaboration and Growth Behavioural Changes 

Alpha 0.791 0.769 0.795 0.933 0.961 0.950 

Panel B: Individual Reliability Scores 

Expert 1 Expert 2 Author 

Alpha 0.852 0.891 0.866 

Panel C: Inter-rater Reliability Score 

Alpha 0.845 

Source: Author’s calculations using EXCEL 2016. 

by constructing 2 × 2 coincidence matrix. Entries are added therein to 

preserve the distinction between one category and the remaining ones. 

The procedure is replicated for each category to ascertain its reliabil- 

ity. Higher the alpha better the reliability of each category. In case the 

reliability of a particular category is considerably low, there are two al- 

ternatives for the researcher. He would either rephrase the unreliable 

category which would make the divergence between it and the rest in- 

telligible and repeat the reliability test to assess if such modification 

was effectual. Or, he may choose not to deploy such difference in the 

further analysis and keep the focus on the rest of categories. Intercoder 

reliability refers to an extent to which classification of content provides 

same results when the same text is coded by more than one coder. Its 

assessment entails the coding of alike sentences to be done in the same 

manner by all the coders in the relevant study. 

In line with Hackston and Milne ( Hackston and Milne, 1996 ) con- 

tent analysis is conducted over five pretesting rounds over the period 

of six months, with secondary data of twenty-one companies other 

than banking and financial services listed on S&P BSE GreenEx. These 

twenty-one are selected randomly as done in Milne and Adler ( Milne and 

Adler, 1999 ) and Hackston and Milne ( Hackston and Milne, 1996 ). Un- 

like erstwhile studies in the relevant domain, current research produces 

the measures of single-category and individual reliabilities apart from 

inter-rater reliability for testing the dependability of the EMPs. Krippen- 

dorff alpha is the most widely adopted measure which is employed in 

this study to calculate the reliability scores. Equation provided below is 

used for computation of alpha: 

Kr ippendor f f ( 1980 ) alpha = 1 − 

𝑑𝑖𝑠𝑎𝑔𝑟𝑒𝑒𝑚𝑒𝑛𝑡 𝑜𝑏𝑠𝑒𝑟𝑣𝑒𝑑 

𝑑𝑖𝑠𝑎𝑔𝑟𝑒𝑒𝑚𝑒𝑛𝑡 𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑 
(1) 

Highly convergent outlook and perspectives are produced during 

these rounds as to which sentence represents or indicate particular EMP 

and all three measures of reliabilities are computed which are found to 

surpass the lowest conceivable limit of Krippendorff alpha 0.667. Con- 

tent analysis provided six EMPs of which five are coded as proactive 

techniques while one is coded as reactive approach by three coders. 

Table 1 demonstrates the requisite output of reliability scores averaged 

over five experimental rounds and computation of reliability scores to 

establish the dependability of each category, and coder singly along with 

measuring the inter-coder reliability over five pretesting rounds in the 

pilot study before the final coding, indicates the external verification of 

the analysed content. 

After obtaining these numbers rest of the data of all sample firms 

are xeroxed and spiral strapped and data on EMPs are obtained by fill- 

ing up the coding sheet by the author singlehandedly using the coding 

guidebook given in Appendix A . 

3.4. Measurement of variables 

3.4.1. Independent variables 

Hackston and Milne ( Hackston and Milne, 1996 ) measured the so- 

cial and environmental practices as page count using content analysis 

approach. They took these practices as single dependant variable in 

multiple regression and computed it by taking the sum total of page 

count of each practice. Contrarily, Montabon et al. ( Montabon et al., 

2007 ) and Lee ( Lee, 2012 ) employed the EMPs so explored using the 

content analysis as the independent variables measured as number of 

sentences devoted to each practice and run canonical correlation analy- 

sis and ANOVA coupled with cluster analysis, respectively, to conclude 

the possible association between the set of EMPs and financial perfor- 

mance. However, they did not test the moderation effect like examined 

in the present research. This research gap was found in the past liter- 

ature as well. Hence, what makes this study different from the rest is 

the investigation of moderating role played by ECE and environmental 

liability in affirming the positive and negative impact of proactive and 

reactive EMPs on firm profitability, respectively. Thus, following the 

past evidence with regard to measurement of variables, the EMPs exam- 

ined using inductive content analysis measured as number of sentences 

found in the secondary data sources are taken as independent variable in 

the current research. Independent variable signifying proactive EMPs is 

computed by adding the sentences devoted to the categories viz. decar- 

bonization, cradle-to-cradle design, environmental governance, green 

collaboration and growth, and behavioural changes. On the other hand 

second independent variable indicating reactive EMP is measured as 

the number of sentences devoted to carbon-offsetting practices. Control 

variables viz. firm size and firm growth rate are considered following 

the studies of Russo and Fouts ( Russo and Fouts, 1997 ) and Capon et al. 

( Capon, Farley, and Hoenig, 1990 ) and are measured as natural log of 

sales volume and change in annual sales expressed in percentage, re- 

spectively. 

3.4.2. Dependant variable 

Russo and Fouts ( Russo and Fouts, 1997 ), Hackston and Milne 

( Hackston and Milne, 1996 ), and Capon et al. ( Capon et al., 1990 ) con- 

sidered return on assets (ROA) as generally accepted proxy of firm prof- 

itability. Drawing on their propositions, ROA is employed as the de- 

pendant variable measuring the profitability of firms and computed as 

EBIT/Total Assets. 

3.4.3. Moderating variables 

ECE: Present research adapts the ECE indicator propounded by Hell- 

weg et al. ( Hellweg et al., 2005 ) to measure the trade-off between the 

economic and environmental aspects of proactive technologies. In the 

current study ECE calculates the environmental advantage of proactive 

approaches over the reactive practices per additional financial cost in- 

curred. Mathematical expression of ECE is given as: 

𝐸 𝐶 𝐸 𝑃 ,𝑅 = 

𝑁𝐸 𝐴 𝑃 ,𝑅 

𝐴 𝐶 𝑃 ,𝑅 

[ 
𝑊 𝑎𝑠𝑡𝑒 𝐷𝑖𝑠𝑝𝑜𝑠𝑎𝑙 

𝐼 𝑛 𝐼 𝑁 𝑅 𝑀 𝑖𝑙 𝑙 𝑖𝑜𝑛 

] 
(2) 

Following Hellweg et al. ( Hellweg et al., 2005 ) numerator in (2) is 

defined as reduction in the disposal of waste which includes inciner- 

ation, landfills, and onsite storage. The denominator in (2) stands for 

additional cost of implementing proactive technique i.e. ‘P’ instead of 

reactive symbolised as ‘R’ . It is measured by first taking the sum of 

amount spent on reverse logistics, sustainable raw materials, holding 

training/development programmes for employees and awareness semi- 

nars for contractors and suppliers to induce their eco-friendly behaviour 

and eco-efficient operations in supply chain, cleaner technology and 

then subtracting the expenditure incurred on waste management and 
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Table 2 

Descriptive Statistics and Correlations. 

Variable Mean s.d. 1 2 3 4 5 6 7 8 

1 ROA 0.71 0.15 

2 Firm size 3.74 1.31 .35 

3 Firm growth 3.20 0.21 .21 .19 

4 Proactive EMPs 3.74 1.83 − 0.11 .02 − 0.04 

5 Reactive EMPs 3.33 1.60 − 0.14 − 0.00 − 0.05 .14 

6 ECE 1.24 0.42 .16 .08 − 0.15 − 0.02 − 0.01 

7 Environmental liability 0.33 0.67 − 0.15 .20 .04 − 0.06 − 0.01 .11 

8 Proactive EMPs ∗ ECE 3.74 1.60 .19 .08 .02 .38 .19 .15 .03 

9 Reactive EMPs ∗ Environmental liability 3.20 1.30 − 0.41 − 0.11 − 0.13 .18 − 0.05 − 0.13 − 0.14 .11 

Note: N = 768. ∗ p < .05, ∗ ∗ p < .01, ∗ ∗ ∗ p < .001; ECE-Environmental cost efficiency; ROA-return on assets. 

Source: Eviews 10 output file. 

plantation drives as a part of offsetting the carbon emissions which are 

weened as end-of-pipe/ pollution control methods. All these aforesaid 

items are disclosed by listed firms in line with GRI disclosure standards 

in their sustainability reports. 

Environmental Liability: Moving on to another moderating variable, 

environmental liability, which is hypothesised to substantiate the nega- 

tive relationship between reactive EMPs and firm profitability, compre- 

hends environmental fines; expenditure on treatment and disposal of 

solid and liquid waste; depreciation and maintenance cost of equipment 

used in pollution control activities; cost of obtaining external certifica- 

tion of management system; insurance cost for environmental liability; 

installation expenses with regard to clean-up technology used for treat- 

ing the waste generated; and other compliance cost as disclosed follow- 

ing the general standard disclosures of GRI. 

Because this is the first attempt to assess the moderating role of en- 

vironmental liability and ECE in confirming the negative and positive 

impact of reactive and proactive EMPs on ROA, no prior evidence can 

be cited here with respect to moderation effect of such variables. 

4. Data collection and sample 

S&P BSE GreenEx and CarbonEx firms are the ones which promote 

and adopt best in class eco-efficient practices and comply with Global 

Reporting Initiative (GRI) standards. Because not every entity can meet 

stringent listing criteria of these indices, investigating the environmen- 

tal stance of these listed entities would provide a benchmark for un- 

listed firms in going eco-efficient and seek listing thereto. Therefore, 

firms listed on BSE GreenEx and CarbonEx launched on 26/02/2012 

and 30/11/2012 respectively form the sample size. Only secondary data 

is used for the purpose of study. Other alternatives scilicet case study 

method, field interviews, surveys are kept outside the purview of this 

research for these approaches are far too restrictive with regard to time 

required for their accomplishment. Because the objective of this study 

is to explore the impact of each environmental management practice on 

firm profitability, secondary data sources typify logical option as they 

subsume the requisite information and are comparatively not so difficult 

to procure. Also, this mechanism can be deployed in the setting wherein 

other data accumulation methods are either big-budget, impractical or 

intrusive ( Krippendorff, 1980 ). The contemporary study certainly meets 

this condition because of dearth of standardization with regard to in- 

formation and evidence on EMPs ( Lee, 2012 ). Hence, sustainability re- 

ports, business responsibility reports, annual reports, Carbon Disclosure 

Project reports and newspaper articles provided in the media release col- 

umn on the companies’ websites are collected to be analysed for the time 

period of eight years commencing from April 1, 2012 through March 

31, 2020. There are in total ninety six (96) companies which form the 

study sample and are listed on S&P BSE CarbonEx and GreenEx. There 

were thirteen companies which were delisted and sixteen were bank- 

ing and financial services firms which are excluded from the analysis. 

The exclusion of the latter firms is attributed to the differing nature 

of their balance sheet items in relation to the assets and liabilities of 

the other firms. Information on financial performance indicator ROA 

is accessed from Capitaline database of Centre for Monitoring Indian 

Economy (CMIE). Our sample size of 96 companies after the requisite 

data pruning is in congruous with Montabon et al. ( Montabon et al., 

2007 ), Hackston and Milne ( Hackston and Milne, 1996 ), and Rondinelli 

and Berry ( Rondinelli and Berry, 2000 ) wherein content analysis is per- 

formed on corporate environmental reports of 45, 50, and 38 firms re- 

spectively in a bid to scrutinize their environmental citizenship. 

5. Results 

Descriptive statistics are demonstrated in Table 2 . Correlation coef- 

ficients are low. However, firm size and growth rate are found to have 

higher correlation with ROA than the rest. Additionally, the interaction 

term signifying the moderation effect of ECE in the relation between 

proactive EMPs and ROA shows higher positive correlation coefficient. 

Contrarily the other interaction term manifests negative coefficient as 

expected on the basis of former literature. 

Table 3 reports the results of multiple regression with moderation 

effects. In the first model, only control variables are incorporated. Co- 

efficient on the firm size and growth rate are positive and substantially 

significant. Hence, both control variables are significant predictors of 

ROA and act in the postulated direction. The results of Model 1, thus, 

serve as the point of reference facilitating the comparison of other four 

models in the current study. In Model 2 predictors, proactive EMPs and 

reactive EMPs are added to control variables for testing their direct ef- 

fect on ROA. Table 3 shows that the inclusion of EMPs augments the 

explanatory power of Model 2 as indicated by increase in R-squared. 

Further, in Model 3, moderating variables ECE and environmental lia- 

bility are included in addition to those encompassed in former models. 

Model 3 forms the basis of comparison for models incorporating the in- 

teraction terms. Model 4 and 5 each constitute one of the two interaction 

effects to test the hypotheses postulating the moderation effects in EMPs 

- ROA relationship. 

Research findings refute the H1 and H3 which propose the significant 

positive and negative impact of proactive EMPs and reactive EMPs on 

ROA, respectively. Output of Model 2 assessing the direct effects of EMPs 

on ROA shows that proactive EMPs have significantly negative impact 

on ROA while reactive EMPs have insignificantly negative. In Model 4 

moderation effect of ECE is gauged. It is observed that the interaction 

of ECE and proactive EMPs is negative and statistically significant at 1 

percent level. With this H2 is discredited. 

H4 proposes that higher environmental liability aggravates the neg- 

ative influence of reactive EMP on ROA. Model 5 validates H4 with 

statistically significant and negative coefficient of the interaction term 

regarding the moderation effect of environmental liability in reactive 

EMPs - ROA linkage. 

Before closing this section it is to be noted that as per Falk and 

Miller ( Falk and Miller, 1992 ) the key figures in regression output viz. 

R-squared and adjusted R-squared must not below 0.1 and the current 
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Table 3 

Results of Multiple Regression. 

Variable Model 1 Model 2 Model 3 Model 4 Model 5 

Constant 0.18 (0.12) 0.30 (0.13) 0.81 (0.10) 1.24 (0.10) − 0.35 (0.15) 

Firm size 0.02 ∗ ∗ (0.01) 0.04 ∗ ∗ (0.01) 0.13 ∗ ∗ ∗ (0.02) 0.31 ∗ ∗ ∗ (0.05) 0.01 (0.00) 

Firm growth 0.18 ∗ ∗ ∗ (0.04) 0.17 ∗ ∗ ∗ (0.04) 0.09 ∗ ∗ ∗ (0.03) 0.17 ∗ ∗ ∗ (0.03) 0.01 (0.01) 

Proactive EMPs − 0.01 ∗ ∗ (0.01) − 0.01 ∗ ∗ ∗ (0.00) 0.08 (0.02) − 0.02 ∗ ∗ (0.00) 

Reactive EMPs − 0.01 (0.00) − 0.01 ∗ ∗ (0.00) − 0.01 (0.00) − 0.03 ∗ ∗ (0.01) 

ECE 0.23 ∗ ∗ ∗ (0.02) 0.06 (0.02) 0.36 ∗ ∗ (0.05) 

Environmental liability − 0.02 (0.01) − 0.09 (0.01) − 0.23 ∗ ∗ ∗ (0.02) 

Proactive EMPs x ECE − 0.09 ∗ ∗ ∗ (0.01) 

Reactive EMPs x Environmental Liability − 0.04 ∗ ∗ ∗ (0.01) 

R 2 0.12 0.20 0.50 0.23 0.44 

Adj-R 2 0.48 0.20 0.43 

F-test for Adj-R 2 8.29 ∗ ∗ ∗ 7.16 ∗ ∗ ∗ 7.71 ∗ ∗ 8.33 ∗ ∗ ∗ 

Note: N = 768; ROA is dependant variable. Unstandardised regression coefficients are reported with standard errors produced 

in parentheses. Two-tailed tests are run. ∗ p < .05, ∗ ∗ p < .01, ∗ ∗ ∗ p < .001. 

Source: Eviews 10 output file. 

study reports these figures above the aforesaid benchmark. This further 

reinforces the findings and these models. 

6. Discussion 

Research output affirms that in the Indian context proactive stance 

of firms adversely hit their bottom line. It is discovered that the sta- 

tistically significant negative coefficient of interaction term regarding 

moderating effect of ECE is much higher than that of proactive EMPs 

variable in Model 2. Also, the former is highly significant at 1 percent 

level while the latter is significant at 5 percent level. This suggests that 

ECE intensifies the negative impact of proactive EMPs on ROA indicating 

firms’ profitability. This specific finding casts doubt on what the theory 

on corporate environmentalism proposes. 

However, such results can be justified if the financial costs of adopt- 

ing the proactive logic outweigh its environmental benefit. Financial 

costs are generally steered by cost of capital, maintenance cost of clean 

technology equipment, salaries to skilled workforce which is fixed over- 

head and logistics. Generally, proactive stance solicits development of 

new skills required to evolve new and radical environmental processes 

and designs which is why the fixed overheads mount. With regard to 

environmental advantage such practices spawn substantial reduction in 

energy consumption and use of natural resources and further mitigate 

and eliminate the environmental problems. Hence, pollution prevention 

logic internalises the cost due to its lower environmental potential im- 

pact which soaks up considerable amount of funds. 

Moving on to the reactive stance or pollution control logic, predic- 

tor reactive EMPs carries statistically significant negative coefficient at 

5 percent level in Model 3. But the interaction term testing the moder- 

ating role of environmental lability in reactive EMPs – ROA link pro- 

vides increased significant negative coefficient at 1 percent level. In re- 

active stance firms externalise the cost but such logic fails to generate 

the value and triggers unproductive expenditure in the form of environ- 

mental fines, and receipt of show-cause notices. Firms adopting reactive 

EMPs mostly indulge in waste treatment or management which includes 

wastewater discharge, run offs to the streams of water, incineration and 

landfills which are the aftermath of their deteriorated operational ex- 

cellence. Therefore, their profitability suffers. 

7. Conclusion and implications 

This paper makes significant contribution to multidisciplinary do- 

main of interface between environmental management and firms’ finan- 

cial performance deploying secondary data sources. The output of this 

study reports significant but negative association between EMPs both 

reactive and proactive and profitability. A noteworthy offering of this 

study is the assessment of ‘win-win’ hypothesis in the Indian setting 

which has been overlooked for long until now. The findings regrading 

the adoption of EMPs i.e. assuming proactive and reactive stance by In- 

dian business entities listed on S&P BSE GreenEx and CarbonEx show 

that the firms are unable to achieve balance between two desirable but 

incompatible aspects of firm performance viz. environmental and eco- 

nomic. In particular, current research empirically investigates the link- 

age of ROA with EMPs to see if the ‘win-win’ argument put forth and 

supported by Porter and Van Der Linde ( Porter and Linde, 1995 ) holds in 

the Indian context. Deploying content analysis and multiple regression 

with moderation effects, the output invalidates the assertions of Porter 

and Linde. Additionally, present study gives insights into the environ- 

mental management of Indian firms following best-in-class approach to 

sustainable operations, a major research gap addressed here. However, 

as evident from the research output, this empirical probe has produced 

anomalous results. 

This study extends eminent implications for corporates which are 

practising the corporate environmentalism enthusiastically to attain en- 

vironmental citizenship. Corporations must be the pioneers in techno- 

logical innovations when it comes to adoption of pollution prevention 

logic. Instead of adopting the technology they must innovate internally. 

In other words the technology should be indigenous rather than mi- 

grant. This way the inefficiencies of existing production can be elim- 

inated and cost savings can be augmented. Resultantly, there will be 

spike in ECE. Another significant implication is confronting the environ- 

mental concerns much earlier than the opponents. Such a stance would 

kindle plunge in environmental expenditures. Also, combating the envi- 

ronmental problems well before the regulations coming into force would 

certainly reduce the liabilities arising from compliance fees and envi- 

ronmental fines due to possible violations of environmental statutes. 

All such measures would trigger the upsurge in the competitors’ costs. 

Furthermore, results regrading moderation effects of ECE and environ- 

mental liability implicate that firms must evaluate themselves on two 

parameters viz. strategic capabilities and resource inventory before fol- 

lowing the EMPs. Alignment of firms’ strategic and core capabilities and 

resources with selected EMPs is an imperative. Because ECE would be 

higher if potential impact of existing stance towards the natural environ- 

ment surpasses that of environmentally superior operational practices, 

firms need to be well equipped with strategic capabilities to materialize 

the benefits embedded in the eco-efficient practices. 

8. Limitations 

Primarily the limitation of this study is lack of uniformity in sustain- 

ability reporting and also limited availability of other textual data used 

in current research. Though firms listed on the relevant indices follow 

GRI disclosure standards, their sustainability reports slightly differ in 

terms of releasing the requisite information and statistics on environ- 
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mental parameters juxtaposed with the annual reports filed by these 

firms in compliance with the Security and Exchange Board of India 

(SEBI) guidelines. Hence, it is suggested for the future researchers to 

work on more standardised proxies of environmental performance. Cur- 

rently in the Indian setting, there is dearth of empirical evidence on the 

environmental stance discussed in this research. Moreover, affirming on 

the basis of current findings that turning eco-efficient would necessar- 

ily keep the bottom line subdued would be inappropriate because the 

environmental stance could hold long-term implications for the firms’ 

profitability. Such postulation solicits further empirical pursuit by in- 

corporating lagged variables in regression analysis. Lagged variables of 

environmental performance would coherently proffer their far-reaching 

impact on the bottom line and address the issue of longevity. 

Further, the sample size can be weened as another limitation because 

it does effect the generalizability of the empirical output provided here. 

In future, Indian firms listed on other sectoral indices of S&P BSE which 

are categorised as major pollutants like automobiles, energy, chemicals, 

oil and gas etc. must form the basis of analysis to reinforce the findings 

of current study because limited sample size obscures some other possi- 

ble linkages amongst the variables. Content analysis can’t be considered 

as efficient as other type of qualitative enquiry into the corporate envi- 

ronmentalism. Models can be proposed using grounded theory, ethnog- 

raphy and other noteworthy methods of qualitative research. Surveys 

would also be efficacious. Because these methods are indeed cumber- 

some content analysis seems a logical option for data collection. 
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Appendix A 

Coding guidebook 

1 Decarbonization 

• Diminution of greenhouse gases like CO 2 , CH 4 , N 2 O, CFCs and 

HCFCs. 
• Dependence on carbon inputs to taper off to socioeconomic 

metabolism and synthesize new organic material. 
• Use of technology called bioenergy with carbon capture and se- 

questration to achieve zero carbon emission level or net negative 

figure on emissions. 
• Augmenting the percentage of low-GHG fuels like hydropower in 

total energy use. 
• Replacing oil with bio fuel. 
• Use of solar power through installations of solar thermal systems. 
• Dematerialization implying lessening of quantity of material 

used in accomplishing the tasks. It subsumes dissociating the re- 

source use and its environmental impact from economic growth. 
• Decarbonizing the long-distance transportation through using re- 

newable fuels, electrification, substituting shorter-haul air traffic 

with speedy rail. 
• Replacing oil with synthesized fuel, hydrogen, bio methane. 
• Either carbon neutral or carbon negative construction operations 

by using emission free concrete or zero (negative) emission sub- 

stances like stone, wood, and carbon fibre. 
• Process and product design modifications through technological 

innovations leaving zero environmental impact. 

2 Cradle to Cradle Design 

• Zero liquid discharge. 

• Undertaking other zero scrap activities. 
• Reverse logistics for all operations embodying reuse of products 

or material. 
• Reduce, reuse, remanufacturing, and recycling. 
• Closed loop value chain management. 
• “Cradle to reincarnation ” product flow giving the scrap a second 

life. 
• Product life cycle analysis. 
• New markets for recycled, recovered, and remanufactured prod- 

ucts i.e. re-marketing. 
• Undertaking up-cycling activities. 

3 Environmental Governance 
• Establishing environmental leadership teams which set water 

and energy reduction targets. 
• Implementation of carbon reduction programs and updating the 

environmental policies. 
• Formalising and consolidating environmental objectives of firm 

where environmental goals typify the level of commitment in the 

form of specific targets constituting the key performance objec- 

tives: a) targets for greenhouse gas emission (GHG) reductions 

and b) efficiency in energy and water usage. 
• Organizing training and development programs for environmen- 

tal learning amongst the workforce and average hours of training 

per year per employee. 
• Environmental audit. 
• Giving away environment-related incentives and rewards. 

4 Carbon Off-setting 
• Efforts to expunge GHGs after their release. 
• Technical audit. 
• Selling carbon offsets to balance out pollution spewed by 

fossil fuel intensive activities including air travel and road 

transport. 
• Channelizing the money collected as fee from end-consumers for 

CO 2 created by them, to tree plantation, construction of renew- 

able energy facilities. 
• Cleansing of contaminated water or air after the effluents enter 

the atmosphere or water streams. 
• Commitment of funds for pollution treatment. 
• Waste management and treatment, emissions management and 

managing effluents. 

5 Green Collaboration and Growth 

• Environmental initiatives in inbound logistics (green purchasing 

strategies); production; outbound (eco-labelling,0 taking back 

packaging, environmentally friendly packaging) and reverse lo- 

gistics. 
• Managing suppliers’ environmental performance to ensure that 

materials and equipment supplied are environmentally friendly 

and are produced using environment friendly processes. 
• Suppliers accredit to ISO14001. 
• Network of organizations wherein all are linked to each other 

through an ecological logic. Within such network they use each 

other’s wastes, by-products and output to reduce the total con- 

sumption of energy and natural resources. 
• Organizing awareness seminars for contractors and suppliers. 

6 Behavioural Change 
• Going paperless during the meetings and other office works. 
• Saving energy by switching off lights, fans, heaters, or air condi- 

tioners during non-working hours. 
• Using both sides of paper while printing and reducing the print- 

ing rate. 
• Recycling plastic water bottles, paper goods, aluminium cans, 

dead batteries, damaged light bulbs by employees. 
• Using digital copies of reports instead of physical copies of 

projects or reports. Use of digital libraries. 
• Use of telephone and video conferencing to reduce travelling 

rate. 
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Appendix 2 

Coding sheet to record scores for EMPs Name of Company Year 

Environment related 

text: Sentence 

characteristics 

Decarbonization Closed Loop 

System 

Environmental 

Governance 

Carbon 

Off-Setting 

Strategic R&D 

Treaties 

Behavioural 

Change 

Total 

Monetary/Non 

monetary/positive 

evidence 

Monetary/Non 

monetary/negative 

evidence 

Monetary/Non 

monetary/neutral 

evidence 

Monetary/positive 

evidence 

Monetary/negative 

evidence 

Monetary/neutral 

evidence 

Non monetary/positive 

evidence 

Non 

monetary/negative 

evidence 

Non monetary/neutral 

evidence 

Declarative/ positive 

evidence 

Declarative/negative 

evidence 

Declarative/neutral 

evidence 

Total number of 

sentences 

Note: Based on Hackston and Milne (1996) 
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Abstract – In the last few years exponential rise of greenhouse gas emissions is becoming a major challenge.
These emissions cause the elevation of the atmospheric temperature leading to global warming. The Earth
Summit held in Rio-de-Janeiro in June 1992 and Kyoto Conference on climate change in December 1997
made it mandatory for all countries to establish greenhouse gas emission budgets and develop mitigation
strategies. Fluxes of Greenhouse gas methane, were measured in - situ monthly for two years from natural
system Forest predominated by Tectona grandis, 20 km southwards from Indore (Madhya Pradesh) by using
closed chamber technique. The study site is found to uptake methane showing annual consumption rates
(mean - 20. 35 Kg ha -1Yr-1) Effect of different soil variables on methane fluxes like pH, Organic Carbon, soil
moisture was also studied. Significant negative correlation was observed between soil organic matter Vs
methane fluxes (r=-0.40, p<0.05, n=36). The study concludes that natural plant community forests should be
maintained as they have potential to absorb methane, an important greenhouse gas to combat global
warming leading to climate change mitigation.

INTRODUCTION

Forests are a dominant feature of the global carbon
(C) cycle and play an important role in regulating
climate and climate change (Bonan, 2008; Pan et al.,
2011). Research on forests in the context of the global
C cycle is focused primarily on carbon dioxide (CO2)
dynamics, because the fluxes are large and C
sequestration in wood and soil organic matter
influence centuryscale projections of radiative
forcing (Canadell and Raupac, 2008). Less attention
is directed toward forests as sources and sinks of
other C trace gases such as methane (CH4).

The presence of methane (CH4) in the
atmosphere has been known since the 1940’ s, when
strong absorption bands in the infrared region of
electromagnetic spectrum were discovered which
were caused by the presence of atmospheric
methane (Cicerone and Oremland, 1988). Methane
(CH4) is a trace gas with a global warming potential
21 times greater than that of carbon dioxide (CO2)
and participates in chemical reactions producing
tropospheric ozone (Forster et al., 2007; Topp and
Pattey, 1997). Oxidation processes are the main sink

of atmospheric CH4, with the reaction of hydroxyl-
radicals (OH) in the troposphere accounting for
approximately 90% of annual CH4 removal (Prather
et al., 2001). Although soils can act as sinks and
sources for CH4, microbial oxidation
(methanotroph) in aerated upland soils is the
primary biotic sink for atmospheric methane. Global
CH4 uptake by upland soils has been estimated to
range from 9 to 51 Tg CH4 year”1 (Dutaur and
Verchot, 2007; Ghosh et al., 2015; Kirschke et al.,
2013), with tropical forest and grassland soils
contributing approximately 58% to this uptake (Yu
et al., 2017). CH4 fluxes of upland soils are the result
of two processes: methanogenesis (production)
under anaerobic conditions and methanotrophy
(consumption/oxidation) in aerobic soils (Trotsenko
and Khmelenina, 2002). Depending on soil aeration,
upland soils can act as a sink or source of CH4. Gas
diffusion into the soil is affected by soil water
content and soil texture and these two factors have
been regarded as primary controls of CH4 uptake in
upland soil ecosystems (Verchot et al., 2000). In
upland forest soils, soil conditions favor the activity
and growth of methanotrophs and therefore the
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methane oxidation process is dominant compared to
production (Kravchenko, 2017), as a result forests
soils usually act as methane sinks. In the present
study an attempt is made to measure trace gas
(methane) fluxes on landscape basis, periodically in
dry deciduous forest in relation to carbon and
nitrogen dynamics. Also,the effect of different soil
property variables on methane fluxeswas analyzed.

MATERIALS AND METHODS

The study site Simrol Forest comes under Indore
forest division of Madhya Pradesh situated about
110 km away from Ujjain. The forest is Tropical Dry
Deciduous Type and is mostly confined to hilly
terrains of Deccan plateau. The soil is deep to
moderately black cotton soil in plains and valleys.
The density of teak forest is moderate varying from
0.6 to 0.8 through stocking of 0.9 densities and above
is also noticed in valleys and banks of streams. The
average height of the tree varied from 19 to 20
meters. Tectona grandis enjoys the status of dominant
species. Other associates include Hardwickiabinata,
Acacia caesia, Sehimasulcatum, etc. The climate of
Ujjain and Indore area is typically monsoonal with
hot summer (May-June) and cold winter (January-
February). The year can be divided into summer,
Rainy and winter seasons.

Sampling Technique

 Gas samplings were carried out using closed
chamber technique as standardized by National
Physical Laboratory (NPL), New Delhi (Parashar et
al., 1993). In the forest aluminium base (54L × 33W ×
10H cm) with internal groove size (48L × 27W × 2H
cm) were installed manually. The base was
embedded in the soil a few hours in advance to
ensure that ambient soil atmosphere was
maintained in a stabilized condition. The airtight
Perspex chamber (50L × 30W × 50H cm) which fitted
into the groove of the aluminum base was put in
place at the time of sampling covering an area of
0.1765m-2. The air inside the chamber was isolated
from the outside atmosphere and the system was
made airtight by filling the groove in the aluminum
base with water. Flux measurements were made in
the late morning at 10 am and afternoon by 3 pm on
each sampling day. The temperature inside the
Perspex chamber was recorded at the time of sample
collection (0, 10, 20, 30 min) using a thermometer (10
to 1000 0C range, Co Immersion Zeal, England) fixed
on the inside wall of the chamber for calculation of

box volume at STP. The collected gas samples in 100
ml glass vials were brought to the laboratory and
analyzed for CH4 on a gas chromatograph (Nucon
series 5700, India) equipped with a Flame Ionization
Detector (F.I.D) and a column of stainless steel 1/8'’
O.D.× 6 feet length packed with molecular sieve 5A,
60/80 mesh column. Injector and detector
temperature were maintained at 80,110 and 1100C
respectively. The gas chromatograph was attached
with an integrator (Oracle 3). Ultrapure nitrogen
served as carrier gas (flow rate 30 ml min -1).
Hydrogen was taken as the fuel gas and zero air as
the supporting gas with flow rates of 30ml min-1 and
300 ml min-1 respectively. The chromatograph was
calibrated by repeated injections of methane
standards in the nitrogen and ambient air samples.
After confirming the peak and retention time for
methane in ambient samples, collected gas samples
were analyzed for methane. Gas chromatograph was
also calibrated before and after each set of
measurement. Samples analyzed at Vikram
University were authenticated (in aliquot) at NPL
for reconfirmation. CH4 Fluxes were calculated as:

CH4 flux F (mg m-2h-1) = BV STP× CH4 ×16 × 1000
× 60/106 × 22400×A×t

Where BV STP (Chamber air volume in cc at STP) =
BV ×B. P×273/ (273+ T) × 760

Box Volume (BV)= [(H-h) LW-Biomass volume
inside box)

Where H= Chamber height, h= channel above soil
/chamber above water level

L= chamber length (cm), W=chamber width (cm),
B. P= Barometric pressure (mm hg)

T= chamber air temperature at the time of
sampling (0C)  CH4 = change in CH4 concentration
in ppmv from zero minute to the t minute sampling
A= area covered by the box (m2), t = time in minutes

The physico-chemical characteristics of soil were
also analyzed. Organic carbon in soil samples was
estimated by dichromate oxidation and titration
with ferrous ammonium sulphate. pH was
measured using a pH meter equipped with glass
electrode (1:25 soil: water ratio, w/v)

RESULTS AND DISCUSSION

Methane fluxes in forest base and slope ranged - 7.78
to 4.88 and -9.58 to 3.82 mg m-2 d-1 (Fig. 1a). The
results indicated that maximum methane
consumption was observed in winter season (-11.66
to –14.52 mg m-2 day-1) and minimum in summer.
This is in contrast to its emission during the rainy
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season (4.88, 3.82 mg m-2 d-1) due to anaerobic
condition developed on account of days
continuously raining for several times, a condition
favorable for the methane producing bacteria. Soil
remained dry and oxicduring summer and winter
season, a condition favorable for the functioning of
methanotrophs. Following wetting in the rainy
season, methane consumption is suppressed by a
restricted diffusion in wet soil. As soil dries,
methane consumption increases to a maximum as
diffusion rates rise. If the soil becomes very dry,
consumption rate will fall as direct effects of
moisture stress pull down biological demand
(Mosier et al., 1997). Forest slope showed higher
methane consumption than base. Significant
negative correlation was observed between soil
organic matter Vs methane fluxes (r = -0.40, p<0.05,
n=36) (Kuldeep Kaur, 2017)while significant positive
correlation was observed between microbial
biomass carbon, NH4

+N, NO-3 N Vs methane fluxes
(r=0.47, p<0.05, n=36; r=0.35, p<0.05, n=36; r=0.47,
p<0.05, n=36) respectively. In the forest, methane
uptake has been attributed to oxidation of methane

by methanotrophic bacteria to methanol by the
enzyme methane monooxygenase which is further
oxidized by means of dehydrogenases and the
bacterial electron respiratory chain to CO2 (Conrad,
1989). The climax tropical dry deciduous Simrol
forest soil is a drained soil silty clay loam to silty
clay. The clay content is 36%. The soil pore spaces in
forest sites being replaced by rain water during the
rainy season on account of days receiving rains and
idealistic for an anaerobic condition. Soil water
content increased to 25.31% during the rainy season.
Organic matter received on the forest floors in the
form of litter during earlier seasons started
decomposing during the rainy season. This
decreases the oxygen concentration in the soil
atmosphere. Rainfall also stimulates heterotrophic
activity in soils, decreasing the soil oxygen
concentration which is an important regulator of
methane. A decrease in soil oxygen concentration,
results in anaerobic conditions. The methane
producing bacteria becomes active in anoxic
environment hence leading to methane emission
during the rainy season as compared to negative

Table 1. Physico-Chemical characteristics of Forest soil

Forest Soil Parameters Summer Rainy Winter

Soil Temp (0C) 39.50 (5.75) 28.50 (0.52) 25.00 (1.51)
Soil Moisture (% d.w.) 10.51 (3.84) 25.31 (1.81) 21.46(2.08)
Organic Matter (%) 1.29 (0.02) 1.03 (0.01) 1.13(0.02)
Microbial Biomass C (mg C100g-1 ODS) 32.17 (5.06) 24.88 (1.24) -102.98(1.32)

Fig. 1 (a). Seasonal variations in methane fluxes in forest soil. Positive values revealing the emission trend and negative
the methane consumption

Fig. 1 (b). Relationship between Soil moisture (%) and methane fluxes. Dotted curve shows the 95% confidence interval
for the regression

ODS Oven Dry Soil, Values in parenthesis are Standard Deviations

Fig.1 (a) Fig.1 (b)
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fluxes during the summer and winter season. The
overall results point out the importance of natural
plant communities as key players to act as an
absorber for methane. Thus natural systems such as
forest should be maintained because they have the
potentiality to uptake methane and in turn leading
to fall in global warming.
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Abstract:  "A Cold Store is a Specialised Area to Minimize the respiration rate and increase the life span of the product 

for future use. " 

This paper includes the cold storage capacity of India and the condition of cold storage. There are many Gaps are found in 

cold storage management. Due to improper cold storage management, the loss of Agricultural produce takes place. "Cold 

storage is an integral component of the postharvest management of the Fruits and Vegetables. According to a United 

Report International Development Program, about 40% of India's total production is lost on consumer-oriented travel or 

it's broken." [10] "The report provides an overview of the cold storage areas in India including current storage strengths, 

styles, and Government programs such as initiation, growth potential, challenges, and key achievements of the industry. 

The role of the Information & Communication Technologies (ICT) is very helpful in cold storage management. This paper 

is focused on improving the cold storage sector in India." [10] The ICT technology provides greater visibility and control 

over the entire Cold Chain network running daily. Using real-time data, ICT element technology called the Internet of 

Things (IoT) will allow faster, more efficient, and more informed decisions. [16] This literature review is created by 

reviewing a good number of papers published in peer-reviewed journals and online sources using second-hand data 

obtained. The purpose of the study is to explain the application of ICT applications to the Cold Chain System and to obtain 

research opportunities. [16] 

Keywords: - Cold Store Management, Role of Information & Communication Technology (ICT), Implementation of 

software, Role of IOT, Reduce Food Loss, Government Schemes. 
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Introduction  

India is now a fast-growing economy and the largest producer of agricultural produce. "India is the second-largest producer 

of the fruits and vegetables after China ranks the first in the fruits and vegetable production."[11] According to the 2019-

2020 report the production the fruits are about 97.97 MT and the production the vegetables is around 183.17 MT. [2] Now 

the total production of both fruits and vegetables is about 313.35 Million tonnes which is greater than 2018-19 was 

estimated to be 310.74 MT. [2] But now the only production of the fruits and vegetables are not sufficient. Nowadays, the 

main issue is not the production but it's to store the of agricultural produce in the cold store.  

A cold store is a sophisticated area where the temperature, pressure, moisture-controlled to store perishable products like 

fruits and vegetables are the common ones. The conditions inside the cold store are different for different food products that 

are stored. For example, the potato is stored at temperature ranges 2-8 C̊ while milk is stored at 3-4 ̊C. The ideal function of 

the cold store is to keep the freshness and quality of the perishable food. There are different types of the cold store are 

present in India like Bulk storage, Multipurpose storage, Frozen storage and Mini-storage, etc. The worldwide capacity of 

the cold storage warehouse is about 719 million cubic meters according to the Global Cold Chain Allowance Report. 

According to the All India Cold-chain Infrastructure Capacity India has the 8186-cold storage or India has the 150 million 

cubic meters area has covered by the cold store. But after the presence of the cold store, the wastage of perishable food 

products is increasing every year. The production of the fruits is about 97.97 million tonnes and vegetables are about 

183.17 million tonnes in 2019-2020 [2]. About 40% is wasted due to lack of improper management or availability of the 

cold store. [10] "91% of all cold storage is meant to store the only potato because India is the second-largest producer of the 

potato after China." [10] 

Nowadays the problems that occur in the store are the Availability of skilled workers, Improper handling of the perishable 

products, lacking Standards and protocols, traceability of the products in-store, Recordkeeping and documentation work, 

etc. are the problems that occur in the cold store these days.  The technologies used in the cold store that are range from 

small-scale cold stores to large refrigerated warehouses. The basic key components of the cold store technology are 

flooring, insulated room, temperature monitor equipment, refrigeration system, and lighting. Most of the cold store owners 

are used 1970's technologies. The cooling methods are room cooling, use of ice, vacuum cooling, air-force cooling, hydro 

cooling, etc. are some methods used in cold stores. But these all technologies or methods are very electricity consuming. 

Recently many private cold store owners like or a private company like Viking cold are focusing on solar-based energy to 

minimize the cost of the electricity that is used. After installation of the solar energy to the refrigeration reduce 40% of the 

cost [3].   

The use of the ICT will improve the management in the cold chain. To keep the record and data the ICT (information and 

communication technology) is very helpful these days, which are effective and reliable cold storage monitoring system. It 

gives wireless sensors to the gas, temperature, pressure, etc. you can easily and continuously 24×7 checked the 

environment of the cold store using the wireless sensors. Due to this, we can track the product. Many government apps are 

launched in the agricultural sectors like Pusa Krishi, Kisan suvidha, M-Kisan, Farm-o-Pedia, etc. The main advantages of 

the ICT are updating data logger, easy to communicate, following of the standard operating procedures, calibration is easy 

and updated, etc. these are some advantages of the ICT in cold storage management.  
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We make a software regarding these problems whose we find in the cold store management during the research. Our 

Software manages all most all the functionalities of the cold storage such as Reduces reports generation time and increases 

the quality and accuracy of information. It obtains instant up-to-date information regarding the Account and Stock Position 

at any time, which leads to efficient utilization of time and enhancement services to the customers. 

Information regarding the availability of space in various chambers can be obtained at any point of time, just at the click of 

the mouse. Goods Inward Acknowledgment, Storage agreement, Floor-wise / Commodity-wise Billing Statements, 

Customer-wise Stock Position & Stock Ledger, Overall Stock Position & Stock Ledger, Balance Sheet, Trail Balance, 

Profit Loss Statements. 

Review of literature  

The Indian cold store market reaches INR 1425.49 billion in 2020. [9] Currently, India is still the world's chief producer of 

milk and the secondary producer of fruits and vegetables. Most of them are temperature-sensitive products and need the 

proper temperature to stored and transported. This results in the establishment of a very huge cold chain area in the country. 

"According to the IMARC group expect that the growth of the Indian cold chain market is strong during 2021-2026." [9]  

"India's cold chain market is expecting of CAGR of 14% or more during the prediction period of 2020-2025." [9] Most of 

the cold chain market is unorganized in India as around 70-80% of the cold storage market is unorganized. Now the market 

is slowly moving towards the organized market due to technological development and focusing on health awareness. Some 

of the leading cold chain market players are Cold Star Logistics Pvt. Ltd., Gubba Cold Storage Ltd., RK Foodland Pvt. 

Ltd., etc. The Indian government provides a variety of technical and financial assistance to boost cold -blood production in 

the agricultural and Agro-food sector.  The list of cold storage present in India is given below; 
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Table 1:   List of cold storage facilities in India in 2020.  [15] 

S.No. State No. of cold store Total capacity in MT 

1 Uttar Pradesh 2406 14714235 

2 Gujarat 969 3822112 

3 Punjab 697 2315096 

4 Maharashtra 619 1009693 

5 West Bengal 514 5947311 

6 Andhra Pradesh & 
Telangana 

405 1567664 

7 Haryana 359 819809 

8 Bihar 311 1479122 

9 Madhya Pradesh 302 1293574 

10 Karnataka 223 676832 

11 Kerala 199 81705 

12 Rajasthan 180 611831 

13 Orissa 179 572966 

14 Tamil Nadu 183 382683 

15 Chhattisgarh 99 487292 

16 Delhi 97 129857 

17 Himachal Pradesh 76 146769 

18 Jammu & Kashmir 69 250169 

19 Jharkhand 58 236680 

20 Telangana 74 410905 

21 Uttarakhand 55 191314 

22 Goa 29 7705 

23 Assam 39 178096 

24 Chandigarh (UT) 7 12462 

25 Tripura 14 46354 

26 Meghalaya 4 8200 

27 Mizoram 3 4001 

28 Nagaland 3 7150 

29 Andaman & Nicobar 
Islands (UT) 

3 810 

30 Pondicherry (UT) 3 85 

31 Manipur 2 4500 

32 Arunachal Pradesh 2 6000 

33 Sikkim 2 2100 

34 Lakshadweep (UT) 1 15 

 Total 8186 37425097 
 

 

"The Global cold chain released the 2020 report of the global cold storage capacity, which details the reach of cold chain supplier 

worldwide." [9] 

The global ability report includes: - 

In 2020 the number of refrigerated stores was 719 million cubic meters which is 16.7% greater than in 2018. [8] 

The world's largest capacity of 156 million cubic meters, in the United States, followed by 150 million cubic meters in India and 131 

million cubic meters in China. [8] 

Netherlands, Canada, Brazil, and United States all had a size of 100,000 cubic meters and more. [8] 

The top five global players of cold storage are United States cold storage, New cold advanced cold logistics, Lineage Logistics, Agro 

merchant group, and Americold logistics.  

The distribution of the refrigeration storage space was uneven in all countries. 
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Tools and techniques used  

After the harvesting, the Agricultural produce is transfer to cold storage. The processes from production to reach to consumer-like 

transportation, storage, etc. all have come under the tools and techniques.  

The transportation of agricultural products like perishable fruits and vegetables is done through temperature-controlled refrigerated 

vehicles to minimize the respiration processor to remove the field heat. During storage techniques used are: - 

 

Tools  Purpose  

Microsoft Visual Studio framework   System Development  

Microsoft SQL Server  Database Management  

C#   Programming Language  

Java Script  Data Validation  

Internet Information System (IIS)  Web Server  

Windows 10  Operating System  

Microsoft Visio  System Modelling  

Browser (Any)  User Interface  

Cascading Style Sheets (CSS)  Designing Interface  

Table 2: Tools used for developing the proposed system 

 
Cooling and storage  

The Refrigeration and cool rooms both are Australian inventions. 

Refrigeration and Cooling rooms are first used for the storage of the meat then after that fruits and vegetables are started stored in the 

cooling rooms.  

Cooling Rooms  

Refrigerator systems: - Refrigerator systems work by pressing the refrigerator, and then allowing it to grow. Gas expansion absorbs the 

energy, cools and the evaporator coils, indirect, air passes through them. This air supply should be cooler than the temperature set in the 

room to cool the product & room.   

Five major components of the cool rooms are, Compressor whose function to compress the gas, Condenser which cools the gas, 

Expansion valve whose function is to control the flow of molten gas, "Evaporator coils in which liquid gas expands and boils, Follower 

or fans, spreading the air on cold evaporator coils, thus cooling the cool room." [12] The air can be dispersed and on top of pipes 

containing a certain type of liquid antifreeze, which itself has been cooled using an evaporator. [12] "Fans also circulate air around the 

cooler room to ensure even distribution of cold air and reduce temperature variations inside the room." [12] 

Insulation  

Airtight containers should be kept dry for proper operation. Proper installation of walls, floors, and roofs improves temperature control 

and reduces running costs. 

Cooling rooms are painted well or rely upon their air holding, usually use polystyrene matrix to eliminate the heat transfer from inside 

to outside. It is very important to keep the matter dry. If the interior is wet due to thickening, then it will not work properly. All panel 

rooms should be strong and enough waterproof. 

Cooling Methods  

Room cooling 

Room cooling is when the product suddenly cools down inside a cool room. Temperatures can take hours or days to get closer to a 

designated area in a room, depending on air circulation and container penetration. Cooling the room reduces recycling. However, cool 

cooling levels can increase weight loss and cause congestion. 

Air force-cooling 

During forced cooling, the air is quickly pumped into barrels or vegetable boxes. "This increases the working surface area from that of 

the barrel or carton to that of the internal product." [12] This increases the cooling rate and avoids congestion. 
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Hydro-Cooling 

Water is a good conductor than air. It can provide rapid cooling if the water chillers are strong sufficient to remove the heat from 

immersed water. [12] "It is not suitable for all products, and it is important to install a sanitizer to avoid spreading human or plant 

diseases." [12] 

Ice 

Ice packing products can provide 'insurance' on the cold habits of cold chains and can be expected by customers for certain products. 

when it melts it can cause cold damage when used and increase rot and disease. Using ice is an improper way to cool vegetables. 

Vacuum Cooling  

Vacuum cooling technique based on producing negative pressure inside a closed room. The water present in vegetables turns into 

steam, absorbs heat energy. [12] The cooling machine works best on products that lose water easily, like bay leaf and lettuce plants. 

Hydro-vacuum heaters use a misting system to avoid moisture loss from the product. The cooling machine is faster and saves energy. 

[12] 

 

Role of ICT in cold chain  

The use of the ICT will improve the management in the cold chain. It can help to overcome major challenges faces in cold chain 

logistics like real-time temperature monitoring, tracking of shipment, reduce the loss, providing data insights. 

IoT programs include many RaspberryPi, Intel Edison, Intel Galileo, etc. The gateway is used to communicate with the IoT node 

through the protocols such as ZigBee, BLE, Z-wave, GPS, Bluetooth, Wi-Fi, and mobile sites. Often, agreements such as CoAP, 

MQTT and XMPP transmit data from gate to cloud. [16] Cloud infrastructure provides a platform for processing fast, easy and 

complex events in real-time required to perform High-level sensor data statistics. Cloud computing technology includes a Big 

Data platform that allows a large amount of data that will be stored in a user location, to ensure easy data access, data protection, and 

reduce storage costs. Notable cloud platforms are Amazon Web Services, Microsoft Azure, VMWare, and Google Cloud. Cloud 

Platform provides a set of tools for collecting, processing, and storing data. [16] Real reading and installation software, such as Google 

Cloud ML, Amazon Machine Learning (AML) and Google ML Kit for Azure Mobile Machine Learning Lab, make it easy to find 

knowledge and constructive understanding to provide analytical solutions that are essential to improve efficiency and the benefits of 

energy plants. [16]  

 

Software  

These all are the trending technologies but very few of these technologies are used in the cold storage located in the India as compared 

to the other countries. But our software covers all the processes that are done in the cold storage. Whole application can be move on 

Online Cloud Base Web Application which can be easily accessible on your all devices easily. Inside online, where you can get access 

of your application anywhere in the world. 

We can give you live temperature screening on your software or website, if you have website version then you may check same 

anywhere even you are not inside the cold storage. The software contains the two types of the login system, one for the customer login 

and second for the cold storage. Your customer/supplier/agent having limited access of our online system where they can see they 

stocked items, Pending invoice, paid invoice etc. 

We define functionality where you may import chart of your warehouse department, chambers & racks. If you need to created whole 

chart at your end then you can easily create chart., If you need to do chart designing from our team then we will guide you on same. 

Charting system become very helpful when you are allocating chambers and racks to inward items, you have clear picture on your 

screen that which is free and used space inside your warehouse. These all functionalities are covered by our software. Some advantages 

of our software are: - 

Temperature Monitoring: - After installation, of the software will enables the monitoring of temperature inside the storage rooms 

from everywhere. It is the most critical parameter in cold chain logistics. [13] "Sensors can be used in the cold rooms and during 

transportation to monitor the temperature of the food." [13] Due to this, there is complete regulation over the temperature and 
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monitoring process. It also minimizes human interventions. If any issue came during the process and transportation will be fixed 

immediately. "IoT devices are the maximum amount regarding the software as they're regarding the hardware." [13] "The information 

collected by the IoT devices may be accustomed auto-generate reports by advanced computer science computer code running on these 

devices." [13] With computer science and machine learning, cold chain supply processes may be improved by analyzing the info 

collected from IoT devices. Analyzing process-related information will show inefficiencies, if any, within the current supply method, 

and businesses will build strategic selections to eliminate them. [13] 

Tracking of shipment: - A business needs to possess complete information about their shipments. With our software, businesses will 

monitor their cargo 24*7. they'll build any changes within the provisioning schedule quickly if the chain is moving at a slower pace 

than planned. This helps scale back the time lost in coming up with and modifying the schedule once the pursuit information isn't 

simply accessible. Stakeholders will coordinate simply with completely different members of the availability chain and with efficiency 

manage the system. [13] 

Some advantages of this system are, get a timely alert, measure exact temperature, macro-level tracking, react to changes during delay 

or damage, get previously invisible problems. 

Expiration Date Control: -  

We can also control the expiration date whether product is fresh or not through this software by checking such as FIFO (first in first 

out), LIFO (last in first out) and LEFO etc.  Flexible lot definitions allow lot codes which can be segmented into components. This 

allows the user to record several key pieces of data such as expiry and production dates, colors, size, etc. Julian date codes can also be 

translated into readable dates, therefore speeding up the receiving process as well as minimizing keying errors. Lot components can be 

treated differently for reporting, billing and stock rotation. 

Inventory Accuracy  

By using this software, we can maintain the inventory accuracy rate. We can timely check that how much space is left or present in the 

different chambers of the cold storage. Due to this we can achieve a good accuracy rate. 

Catch Weights 

Fixed and variable weights can be recorded at either the lot or unit level, as well as being recorded during Receiving and Shipment as 

appropriate, for example unit Catch Weights for Shipments. 

 It helps to increase profits: - 

The main effect of real-time monitoring is analytical analysis, which further leads to a reduction in operating costs and an increase in 

profits. In addition, timely renewable energy efficiency will lead to increased profits over time. 

Assists in cold storage management: - 

Successfully managing cold storage is not only expensive but also challenging. Temperature fluctuations are a major concern for 

managers but with the continuous monitoring of IoT in power consumption, broken fluctuations and temperature changes, management 

becomes much easier. 

 Provides remote access: - 

The best part of the software is that it enables remote access. With this end-to-end process updates can be accessed on the go. 

Therefore, managers are linked to processes wherever they go. 

Future scope  

The cold storage business is started around the 1800s but at that time only industry is used to store their raw or finished products. Then 

now storage of the agricultural produce is coming in the mid-'90s. Now India is the 2nd major producer of Fruits and Vegetables. 

Storage is the main issue in India Nowadays for Fruits and Vegetables. Now the government is investing in cold storage. "Over the next 

4-5 years Rs 21,000 crore will be invested in setting up or upgrading cold storage to address the problem of decaying material 

collection." [14] There has been an urgent need to upgrade the existing cold storage area with equipment, and technology. [14] A series 

of well-developed food processors is another issue that needs to be addressed.  

Now the government is focusing on the removal of postharvest wastage of agricultural produce. Most of the cold storage space is 

occupied by the potato. Now the government is focusing on expanding cold storage to minimize the loss.  

Some of the possible steps the government may take are listed below: 

Provide the necessary assistance such as the low cost of funding to establish cold infrastructure. 
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"Facilitate a campaign to raise awareness and educate market participants on the importance of cold climates." [4] 

National governments are encouraging the establishment of cold storage facilities by providing electricity bills as electricity makes up a 

significant portion of operating costs. [4] 

Promoting better & more effective refrigeration technology to improve the life span of perishable products. [4] 

Many government schemes are run to support and expand the cold storage business. 

 

                  Name of Scheme              Particulars 

 
 
 
 

Pradhan Mantri Kisan 
Sampada Yojana: 

Cold Chain Scheme [4] 

 

Assistance The money help (assistance-assistance) 

beneath the theme is restricted to a most authority ten 

large integer per project in terms of technical activities 

and also the relevant business and instrumentality 

beneath the following: 

• “For storage infrastructure as well as Pack House and 

Pre-cooling unit, maturation area and transport 

infrastructure, grant” [4] @ thirty fifth of the common 

areas and five hundredth of the Northeast country, the 

Himalayan Nations, ITDP Areas and Islands, at full price of 

plants and instrumentality and technical services are going 

to be provided. 

• inflated price and process infrastructure as well as ice 

deep storage / refrigerators area unit related to and 

integrated with process, help-help @ five hundredth of 

common areas and @ seventy fifth of the North East 

Tribes, Himalayan Land, ITDP Areas and Islands, are going 

to be provided. 

• Radiation instrumentality are going to be supplied with 

help @ @ five hundredth of Common places and @ 

seventy fifth of the Northeast country, the range, ITDP 

Areas and Islands. 

 
 

“Small Farmer Agri- 
Business Consortium 
(SFAC) assistance to 

cold storage” [4] 

•Setting up cold storage as a {part of} Associate in Nursing 

integrated worth proposition project they're eligible for 

support if the cold last part isn't on the market over 

seventy fifth of the TFO (Total Payments). “facilitate rating 

as funding for comes is @ twenty fifth capital expense and 

an oversized roof to INR a pair of.25 crores within the 

general space and 33% with an oversized roof up to INR 

four crores just in case of NE, cragged & planned space.” 

[4] “Integrated theme of Agricultural selling (ISAM) - 

Operational pointers.” [4] 

 
 
 

NABARD 
Warehousing 

Scheme 

•Loans are going to be provided for comes that embrace 

the development of storage infrastructure, with a 

minimum capability of five,000 MT, for agriculture and 

integrated merchandise involving the development of 

Warehouses, Silos, Cold storage, stores controlled by the 

Controlled Atmosphere (CA), and different cold operations 

like coffin nail vans, multi-coolers, with individual Frozen 

units (IQF) units, cold / cold infrastructure, etc. the last 

existing infrastructure comes are going to be thought-

about consequently every suggestion as long because it 

ends up in a final scientific / further dose. 

 

Conclusion  

The objective of this paper is to remove the all Gaps that are present in the management of the cold store and to improve the cold stores. 

The role of the ICT is very beneficial in the cold chain management. It improves the customer satisfaction and eliminates the risk that 

comes during the cold chain management. “Also eliminates the loss of the agricultural produce due to the improper or unavailability of 

http://www.jetir.org/


© 2021 JETIR November 2021, Volume 8, Issue 11                                                            www.jetir.org (ISSN-2349-5162) 

 

JETIR2111010 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org a73 
 

the cold storage facilities.” [10] Due to loss of the agricultural produce the hunger and inflation increase in our country. “In this review 

paper, we highlighted the importance of cold storage and the various systems used by Government of India.” [10] 
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segmentation using teaching-learning-based 
optimisation 

Baljit Singh Khehra 
Department of Computer Science and Engineering, 
Baba Banda Singh Bahadur Engineering College, 
Fatehgarh Sahib-140407, Punjab, India 
Email: baljitkhehra@rediffmail.com 

Arjan Singh* 
Department of Mathematics, 
Punjabi University, 
Patiala-147002, Punjab, India 
Email: arjanpu@gmail.com 
*Corresponding author 

Gurdeep Singh Hura 
Department of Mathematics and Computer Science, 
University of Maryland Eastern Shore, 
Princess Anne, Maryland, USA 
Email: gshura@umes.edu 

Abstract: Thresholding has been used extensively by different researchers  
for the segmentation of images due to its accuracy and precision.  
Fuzzy 2-partition entropy with various evolutionary algorithms including 
teaching-learning-based optimisation (TLBO) has been used widely to 
determine optimal threshold value for image segmentation. Fuzzy 2-partition 
Shannon entropy is generally applied for thresholding. In this paper,  
Havrda-Charvat fuzzy 2-partition entropy and Renyi fuzzy 2-partion  
entropy-based TLBO techniques have been proposed for selecting optimal 
threshold value. The performance of fuzzy 2-partition Shannon and  
non-Shannon measures of entropy using TLBO has been compared with  
other nature-based evolutionary algorithms namely genetic algorithm, 
biogeography-based optimisation and with a recursive approach, which is a 
non-evolutionary approach. From the results, it has been observed that  
TLBO-based Havrda-Charvat fuzzy 2-partition entropy gives better 
performance than all other approaches in terms of quality of the segmented 
image as well as taking less computational time. 

Keywords: Shannon entropy; Havrda-Charvat entropy; Renyi entropy;  
Kapur entropy; teaching-learning-based optimisation; TLBO; GA; 
biogeography-based optimisation; BBO. 
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Abstract Image thresholding is one of most effective

segmentation approaches, and multilevel thresholding

approach is widely applied for segmentation. Multilevel

thresholding segments the input image into different

regions through multiple thresholds. In multilevel thresh-

olding, the main goal is to search optimal threshold values

for segmenting the given image into appropriate regions. In

this paper, M. Masi entropy-based objective function is

designed to find optimal threshold values which can be

used to divide the input image into multiple regions. But

the search of optimal threshold values can be categorized

as NP-hard combinatorial optimization problem because

the time complexity of the searching procedure increases

exponentially as levels of thresholding increase. To solve

this problem, grey wolf optimizer (GWO) is applied on M.

Masi entropy-based objective function for searching opti-

mal threshold values. GWO belongs to evolutionary com-

puting techniques category that is inspired from social

leadership hierarchy and intelligent hunting mechanism of

grey wolves. So in this paper, a new M. Masi entropy-

based multilevel thresholding approach using grey wolf

optimizer (GWO) has been proposed. This approach is

called GWO-based MMET approach. In the proposed

approach, the optimum threshold values at different levels

are searched by the minimization of objective function

based on M. Masi entropy using GWO. The proposed

approach is evaluated on benchmark images of standard

databases, and experimental results are compared with

PSO-based M. Masi entropy (PSO-based MMET), PSO-

based cross-entropy (PSO-based CET) and DA-based

Kapur entropy (DA-based KET) algorithms using seg-

mented image quality evaluation parameters like peak

signal-to-noise ratio (PSNR), uniformity, structure simi-

larity (SSIM) index, mean structure similarity (MSSIM)

index. Results show that the performance of proposed

approach is quite promising.

Keywords M. Masi entropy �
Grey Wolf Optimizer (GWO) �
Particle Swarm Optimization (PSO) �
Dragonfly Algorithm (DA) � Multilevel thresholding �
NP-Hard

Introduction

Image segmentation is an important phase of image pro-

cessing for the detection and recognition of objects from

image in machine vision-oriented applications [1, 2]. Image

segmentation helps in dividing the image into different non-

overlapping regions. Each region contains homogeneous

pixels with respect to some common properties such as color,

intensity and texture. Image segmentation techniques are

primarily divided into four categories: thresholding, region-

based, edge or boundary-based and hybrid techniques [3, 4].

Due to its simplicity, accuracy, robustness and effectiveness,

thresholding has been widely applied for image segmenta-

tion in the field of satellite image processing [5, 6], agricul-

tural image processing [7, 8] and medical image processing
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Abstract
Fruit image segmentation is the primary phase during fruit image analysis to develop an arti-
ficial intelligence system for fruit classification. In this paper, apple images are considered
for segmentation using the concept of teaching learning strategy. In the proposed approach,
firstly cross entropy based objective function is designed and then teacher leaner based
optimization algorithm is applied to minimize the objective function for finding optimal
threshold values at the different levels. Selected threshold values by the proposed approach
are used to segment red, green and golden apple images. The proposed approach is called
TLBO-MCET. The proposed approach is inspired by teaching learning philosophy, where
students learn from teacher in the classroom and from each other mutually. For performance
evaluation, PSNR and uniformity measures are used. The results of proposed approach are
compared with GA-MCET and HBMO-MCET. From simulation and experimental works, it
has been observed that the performance of proposed approach is quite promising. In future,
the proposed work will be used for automatic grading of different varieties of apple.

Keywords Cross entropy · TLBO-MCET · PSNR · Uniformity · Segmentation

1 Introduction

Fruit image segmentation is an emerging field in automatic fruit classification. Machine
vision and computers vision systems are recently used by many researchers for automatic
fruits and vegetables classification but it is very challenging task what are real parame-
ters on which the classification procedure is based. Image thresholding is popular approach
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Abstract
In mammography, the most frequently type of breast cancer recognized is DCISand the
most frequent signs of DCIS are MCCs. In the proposed research work, MCs are
enhanced using fuzzy approach. In this approach Gaussian fuzzy membership function
is used and its parameters are optimized by TLBO. After this, the local window based
statistical texture features are extracted from ROIs of enhanced mammograms. At the end,
different variants of Back propagation are explored to divide MCCs into two categories, one
is benign and other is malignant. Here, the main goal is to select an optimal classifier for
classifyingMCCs as benign or malignant because the performance of CAD system depends
on classifier. In this study,the performance of different variants of Back propagationtraining
algorithms is not only examined from the accuracy point of view, but also examined from
computational point of view. For evaluating the performance of different variants of Back
propagation training algorithms, texture features are extracted from mammograms. For
experimental results, mammograms of mini-MIAS database are considered.The accuracy
is calculated from ROC.88.24% accuracy is achieved by Levenberg-Marquardt training
algorithm that is the highest among other variants of Back propagation. Mean Square Error
in Levenberg-Marquardt training algorithm case is 3.68e-16 that is the lowest among other
variants of Back propagation. Levenberg-Marquardt training algorithm is trained in only 23
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Abstract
Smart imaging devices have been used at a rapid rate in the agriculture sector for the last
few years. Fruit recognition and classification is noticed as one of the looming sectors in
computer vision and image classification. A fruit classification may be adopted in the fruit
market for consumers to determine the variety and grading of fruits. Fruit quality is a pre-
requisite property from a health viewpoint. Classification systems described so far are not
adequate for fruit recognition and classification during accuracy and quantitative analysis.
Deep learning models have the ability to extract the potential image features without using
handcrafted features. In this paper, Type-II Fuzzy, TLBO (Teacher-learner based optimiza-
tion), and deep learning Convolution Neural Network (CNN), Recurrent Neural Network
(RNN), and Long Short-TermMemory (LSTM) applications proposed to enhance, segment,
recognize and classify the fruit images. Thus, the examination of new proposals for fruit
recognition and classification is worthwhile. In the present time, automatic fruit recognition
and classification is though a demanding task. Deep learning is a powerful state-of-the-
art approach for image classification. This task incorporates deep learning models: CNN,
RNN, LSTM for classification of fruits based on chosen optimal and derived features. As
preliminary arises, it has been recognized that the recommended procedure has effective
accuracy and quantitative analysis results. Moreover, the comparatively high computational
momentum of the proposed scheme will promote in the future.

Keywords Deep Learning · CNN · RNN · Fruit images · Recognition · Classification

1 Introduction

Fruit classification is a field which has witnessed extensive debate of investigators world-
wide in the recent few years. Computer perception and classification plans at establishing
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