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Abstract: India is currently facing a mounting challenge related to municipal waste management, due
to an increasing urban population, and their high consumption lifestyles. India also has the world’s
highest number of young people in the 10–24 years age group. The study applied the theory of
planned behaviour (TPB) model to predict school students’ recycling intentions in Delhi, the capital of
India and one of the highest producers of municipal solid wastes in the country. Data were collected
from a school in New Delhi and the sample size consisted of 272 students from 9th and 10th grades.
The TPB model explained 56% of the variance in the students’ intentions to recycling. The predictor
‘subjective norm’ appeared to have the strongest impact on the students’ recycling intentions, followed
by ‘attitude’ and ‘perceived behavioural control’. It indicated that social factors are driving the Indian
youth’s recycling intentions. It is important that the policymakers promote recycling as a social trend
in India and provide adequate facilities to the public so that they can participate in recycling activities
without facing difficulties. Schools also have a role in increasing students’ awareness of recycling and
motivating them to participate in household waste management practices.
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1. Introduction

Recycling of ever-increasing urban waste has become a priority for sustainable environmental
management and planning activities in both developed and developing countries. According to an
estimate, the total generation of municipal solid waste (MSW) is expected to reach around 2.2 billion
tonnes per annum globally by 2025 [1]. Waste generation has a strong linkage to production and
consumption patterns in our societies. The current trend shows that the MSW-generation per capita
has been growing steadily in the low and middle-income countries, whereas it has been gradually
stabilising in the developed economies [2]. Unmanaged urban wastes affect biogeochemical cycles
from local to global scales and hazardous wastes are particularly dangerous to the living organisms
including humans [3–5]. Inadequate management of MSW has become a global concern that affects
the quality of life in urban areas in many countries especially in the developing nations [6,7].

India currently produces much lower amount of MSW per day compared with the U.S. and China;
however, it is among the top 10 MSW-generating countries due to its large size of urban population
and their increasing adoption of high consumption lifestyles [8]. Current MSW-generation in India
is about 170,000 tonnes per day (i.e., 62 million tonnes annually) and with an annual growth rate of
5% it is projected to reach about 436 million tonnes per year by 2050 [9]. The growth in urban waste
generation is strongly linked with the growth in urban population as it has been projected that almost
50% of India’s population will be residing in urban areas by 2050 from the present 31% urban dwellers
in the country [9]. However, existing MSW-management systems in India are inefficient as 75–90% of
the waste generated in urban areas is disposed of in open dumping sites, which affects public health,
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the quality of air, water, and soil, and the economy [10–14]. Therefore, it goes without saying that the
development of an efficient and widely implemented urban waste management system in India is
significant as it can provide economic benefits, conserve scarce resources, and decrease the quantities
of waste ending at landfills [2,13].

A considerable number of studies have investigated waste management practices in various
Indian cities [5,6,12,15]. The recycling of MSW is a tradition in many urban areas in India that involves
both formal and informal sectors [13,16]. In the dominating informal waste recycling sector in India,
waste pickers collect recyclables, segregate and transfer them to scrap dealers, which thereafter arrive at
different enterprises for further processing such as recycling [16]. However, the quantity of recyclable
materials in wastes is smaller in India than that of in developed countries. Wastes in the community
bins in India mainly consist of organic materials, scrap papers and plastic materials [17].

In the recent years, Government of India (GoI) has introduced a wide range of policies to address
the issues of urban waste management in the country. The latest policy prescription titled ‘Solid
Waste Management Rules’ was introduced in 2016 that replaced the erstwhile ‘Municipal Solid Wastes
(Management and Handling) Rules’ that came into being in 2000. Similarly, a new policy instrument
called ‘Plastic Waste Management Rules’ emerged in 2016, replacing an earlier set of regulations
on plastic waste management that was in place since 2011. Besides these measures, a completely
new regulatory instrument called ‘E-waste (Management) Rules’ also appeared in 2015. Although
the Ministry of Environment, Forests and Climate Change (under the GoI) is the nodal agency
for implementing and monitoring these regulatory measures, their achievements have remained
limited [13]. Additionally, the Prime Minister of India, Mr. Narendra Modi, initiated a ‘Swachh Bharat
Abhiyan (SBA)’ or ‘Clean India Mission’ in 2014—the largest nationwide campaign to drive cleanliness
in India by involving millions of government employees, the public, school and college students,
and civil society organisations. The SBA has both urban and rural missions, and the urban mission
known as the ‘Swachh Bharat Urban’ has prescribed guidelines for involving community members in
urban waste management practices [18]. That is to say that the success of these programmes requires
an active participation of citizens, local governments, and private entrepreneurs [14]. At present,
almost no segregation of garbage takes place at source in India and the residents always dispose of
garbage improperly [19]. The role of households is particularly important in the Indian context as
“it will be nearly impossible for the civic body to provide better surroundings if residents do not
make an effort to deposit waste into the bins and stop the practice of throwing garbage onto the road”
Joseph [20].

1.1. Social Aspects in Recycling

Urban waste management and recycling practices are not simply technical matters and the
technocrats do not entirely regulate them. According to Srivastava et al. [21], “a waste management
programme that ignores the social aspects is doomed to failure”. A number of studies appeared
during the past two decades where scholars identified and explained the socio-psychological and
situational factors influencing households’ recycling behaviours [22]. However, research on social
dimensions of MSW is still not expansive and therefore, it is crucial that researchers investigate
the management of MSW from a social point of view [23]. In India, urban residents have to
take on the majority of the responsibilities for segregating their household wastes and bringing
them to community bins from where municipalities and private entrepreneurs will collect them for
recycling and other uses [14]. Moving towards a recovery-centric approach of waste management
(i.e., the 3R principles: Reuse, recycle, and reduce) from the current disposal-centric approaches requires
partnership among the government, private sector, and citizens [14,16,24]. Citizens’ participation in
waste management could make it a decentralised and cost-efficient approach [14], and there is a need
for civil society organizations and educational institutes to be actively involved in raising awareness of
waste management among the masses in India [25].
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Positive public opinion and their active participation are central to the long-term success of
MSW-management program in the developing countries [26–28]. Therefore, waste management
policies in many of these countries have tried to promote people-centric approaches in recycling [29].
In the industrialised countries, waste management and recycling are highly sophisticated. In these
countries, recycling related studies mainly focus on technical applications such as design and
innovation, policy and economic analysis, and explore socio-psychological influences on individuals’
recycling behaviours. Recycling research in developing countries, on the contrary, has not been much
oriented towards understanding the influences of indirect factors on individuals’ recycling attitudes
and behaviours [30]. However, a recent study by Ma and Hipel [23] has pointed out that social
dimension studies in MSW-management have been increasing in the developing countries particularly
in the Asian countries because of their high population density and rapid urbanization associated with
fast economic growth, which have made MSW-management a daunting task for the local civic bodies
in these countries.

1.2. Public Attitudes to Recycling in the Developing Countries

Among the studies related to public attitudes and behaviours concerning recycling in the
developing countries, Bolaane [29] found from a study in Gaborone (Botswana) that the households’
general awareness of recycling did not translate into actual recycling behaviours due to lack of financial
incentives and absence of visible recycling facilities. In another study from Surabaya (Indonesia),
Dhokhikah et al. [31] reported that the respondents did not sort and recycle household solid wastes
due to lack of time, absence of tradition in separation of waste at source, shortage in collection facilities,
inadequate knowledge, and apathy towards recycling as it lacks incentives. Similar attitudes to
recycling were also observed among the urban residents of Hat Yai (Thailand), Mekelle (Ethiopia), Dar
es Salaam (Tanzania), Putrajaya (Malaysia), and some other Indonesian cities [26,32–35]. In China,
Xiao et al. [28] explored public willingness to participate in waste management practices in the city of
Xiamen and they found that the residents’ environmental knowledge and social motivation had the
strongest positive effects on their willingness to participate in waste management activities.

A few studies have also explored public attitudes to recycling in different Indian cities. In this
regard, Kumar and Nandini [36] found that most of the residents in Bengaluru, the third most populous
city in India, were unaware of solid waste management, and they were disposing of their waste into
open spaces. However, the authors reported that most of those respondents were willing to segregate
their wastes into different bins if the local civic bodies provided such bins to them. A lack of awareness
of solid waste management was also evident among the residents of both Kumbakonam, a small
town in the state of Tamil Nadu [37] and Jalandhar, a medium-sized city in the state of Punjab [38].
The authors found that the residents of those two cities were disposing of their household wastes
into open dumping sites, although many of them were aware of the potential health hazards arising
from such a practice. Jayasubramanian et al. [39] reported that a considerable number of the residents
in Coimbatore, the second largest city in the state of Tamil Nadu, were recycling their household
wastes as they were aware of its benefits. However, the residents informed that the lack of time and
inadequate waste disposal facilities in their vicinities were the main obstacles against recycling. There
was only one study to our knowledge, which investigated school students’ perceptions and attitudes
regarding household waste management in India and reported that the school students in Thrissur city
in the state of Kerala were aware of solid waste related issues and they demonstrated their willingness
to participate in household waste management practices [40].

1.3. Importance of the Youth Participation in Recycling in India

Although the above studies shed light on the public perceptions and attitudes concerning solid
waste management in India, they are by no means exhaustive. India has the world’s highest number
of people in the 10–24 years age group (ca. 242 million) [41]. According to the Census data of 2011,
the country is expected to have about 34% share of youth (15–24 years) in the total population by
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2020 from 19% in 2011 [42]. Therefore, the importance of youth-engagement in civic activities has
started receiving greater attention in the Indian society and policies than ever before. There has been a
major shift in the way societies now perceive the role of young people in India due to the realization
that they are the most important section of the population and the country’s future growth will be
determined by the size of its youth and their ability to bring positive changes to the society [41].
However, no study has so far investigated the socio-psychological factors driving young citizens’ such
as school students’ recycling intentions in the Indian context. In this regard, recycling intention can be
defined as “an individual’s self-commitment to engage in recycling behaviours” [43]. Consumption
of electronic gadgets (e.g., mobile phones and computers) and fashionable items (e.g., clothing, bags,
and accessories) has been growing rapidly among the youth in Indian cities and this trend is likely to
continue in the future as urban households become wealthy. Students should be aware of the problems
related to unmanaged urban wastes so that they can participate in waste management practices and
become responsible citizens. They can also influence others, particularly the adults, who will follow
sustainable waste management behaviours at home and thus can bring much desired behavioural
changes to the Indian society related to waste management. The present study from this perspective
aims to explain Indian students’ recycling intentions by applying the framework of the Theory of
Planned Behaviour (TPB) developed by Azjen [44], which is a widely applied socio-psychological
theory explaining individuals’ behavioural intentions.

1.4. The Theory of Planned Behaviour and Recycling Intention

The TPB is an extension of the Theory of Reasoned Action [45] and the TPB model comprises three
independent variables—attitude (Attitude), subjective norm (SN), and perceived behavioural control
(PBC), which together act as the predictor of a wide range of intentions (Intention, the dependent
variable) [46]. According to the TPB model, an individual’s intention to perform a given behaviour
is determined by the positive evaluation of the behaviour (i.e., Attitude: e.g., recycling is useful,
recycling is good, etc.), perceived social pressure (i.e., SN) from others who are important to them
(e.g., family, friends, and colleagues) to behave (or not) in a certain manner (e.g., waste separation
at source, bringing household wastes into community bins, etc.) and their motivations to comply
with those views, and perceived ease of performing that behaviour (i.e., PBC; e.g., how difficult it is
to perform recycling behaviour, how confident an individual is about performing waste separation
behaviour, etc.) [47]. The TPB framework has been applied in several studies for explaining individuals’
recycling intentions and behaviours. Among the most recent studies, Stoeva and Alriksson’s [48]
explored university students’ waste separation intentions in Sweden and Bulgaria and reported that
Attitude was the strongest predictor of the Swedish students’ waste-separation intentions, whereas
both Attitude and PBC were the most significant predictors of the Bulgarian students’ intentions
to separate household wastes. In another study, Pikturnienė and Bäumle [49] investigated public
intentions for recycling in three Lithuanian cities and found only Attitude having statistically significant
positive effect on the recycling intentions. In fact, Attitude appeared to be the most significant predictor
of recycling intentions in several studies [50–54]. However, in some studies, PBC emerged as the
most significant predictor of recycling intention. For example, PBC was the strongest predictor of
recycling intention among the residents of Hong Kong [55], Australia [56], and Turkey [57]. There is
also an instance where none of the TPB predictors had any effect on individuals’ recycling intentions
and additional factors such as ‘moral obligation’, ‘past behaviour’ and ‘inconvenience’ predicted
individuals’ recycling intentions in the Netherlands [58].

Traditionally, SN has appeared as the weakest predictor of intention in the TPB framework [46]
and it was evident in many of the above-mentioned studies on recycling intentions. However, as an
exception, SN emerged as the strongest predictor of university students’ recycling intentions in
Hong Kong [47]. Nevertheless, there are some examples in other contexts where SN emerged as the
strongest predictor of school students’ intentions to use bioenergy in India [59], Taiwanese citizens’
intentions to visit green hotels [60], and Chinese entrepreneurs’ intentions to adopt cleaner production
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technologies [61]. There is hardly any study, which has applied the TPB framework to investigate
recycling intentions among the urban masses in India although there are some studies, which applied
the TPB framework to explain Indian consumers’ intentions to purchase green and environmentally
sustainable products [62–65]. In those studies, the effects of both Attitude and PBC on individuals’
purchase intentions of green products appeared to be statistically significant, whereas the effect of
SN was inconsistent (i.e., either significant or insignificant). Therefore, it is evident from the above
studies that though Attitude, PBC and SN were useful in explaining individuals’ recycling and other
pro-environmental intentions, their effects have been varying, which could be the result of different
personal, contextual, and situational factors affecting individuals’ pro-environmental intentions.

1.5. Objectives and Hypotheses

The present study was conducted in Delhi, the capital of India, the second most populous city
in the country and the second largest megacity in the world [66,67]. MSW-generation in Delhi has
been increasing at an alarming rate. It has increased from 8370 tonnes per day during 2014–2015
to 9260 tonnes per day during 2015–2016, i.e., almost 11% increase in one year [68]. It has been
estimated to reach up to 18,000 tonnes per day by 2021 [69]. Door to door waste collection system
exists in all the urban local bodies under the five municipal authorities in Delhi and the predominant
waste management practice carried out in the city is landfills in four designated sites. A recent
study by Singh et al. [70] has found that the landfills in Delhi are the major sources of emission of
greenhouse gases, particularly the methane and therefore, there is an urgent need for better segregation
of household organic wastes and to establish scientifically planned sanitary landfill sites. The first
measure clearly requires the residents to be aware of MSW related issues and have positive attitudes
to participating in waste management and recycling practices.

The present study is particularly relevant as it investigated the socio-psychological factors
determining students’ recycling intentions in Delhi by applying the standard TPB framework.
In addition, the study explored students’ awareness of recycling including the analysis of the effects
of some of the demographical variables on the TPB constructs and students’ perceptions of learning
possibilities of recycling. Based on these findings, the study recommended some measures for
developing students’ awareness of and positive intentions to recycling. The main hypotheses of
the study were as follows:

H1: Students’ attitude (Attitude) to recycling significantly influences their intentions (Intention) of recycling.

H2: Subjective Norm (SN) significantly influences students’ intentions (Intention) of recycling.

H3: Perceived Behavioural Control (PBC) significantly influences students’ intentions (Intention) of recycling.

2. Materials and Methods

2.1. Data Collection

The present study was conducted as part of an international survey related to exploring recycling
intentions among the youths in China, Greece and India. In Greece, the survey was conducted
among university students. However, school students participated in the Chinese and Indian
surveys. The findings from the Chinese and Greek surveys will be reported separately elsewhere.
The main reason for not producing a comparative study with the data from these three countries
was that the researchers aimed to present a detailed analysis of the social dimensions and policy
frameworks concerning MSW-management from each country and relate them to the country-specific
findings. The Indian data came from a high school based in New Delhi. A local collaborator
contacted the Principal of the school for obtaining necessary permission for conducting the survey.
The questionnaires were distributed to the students by the local collaborator and a class teacher was
responsible for supervising the survey. Prior to distributing the questionnaires, the students were
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informed about the purpose of the survey and the use of the survey data. They were also assured
of anonymity and confidentiality. The respondents spent an average twenty minutes for completing
the survey and their participation was voluntary. After the survey, the local collaborator collected
the questionnaires and performed an initial data entry in a statistical software package. The local
collaborator sent the processed data to the researchers who conducted further analysis and interpreted
the results.

2.2. Design of the Survey Instrument

The Indian and Chinese version of the survey instrument differed from the Greek version of
the instrument in some respects. The Indian version of the survey instrument consisted of questions
concerning students’ demographic profiles and awareness of recycling, a seven-point Likert-type scale
with fourteen items related to the TPB constructs, and questions regarding the students’ perceptions of
the possibilities to learn about recycling. There were also some questions, which asked the students to
present their free comments on both recycling and the survey instrument. The survey instrument was
developed in English, as the Indian school followed English as its medium of instructions. Therefore,
there was no need for a back translation. The survey instrument can be obtained from the author
upon request.

The seven-point Likert-type scale for the TPB constructs ranged from ‘strongly disagree’ to
‘strongly agree’ with a coding value from 1 to 7, respectively where the middle point was ‘neither
agree nor disagree’, which was given a coding value of 4. Each of the TPB constructs had multiple
statement-like items following the recommendation by Ajzen [44]. The constructs Intention, PBC
and SN consisted of a few items from a study by Wan et al. [47]. Specifically, the construct Attitude
consisted of five items that aimed to capture the students’ evaluation of recycling, SN included three
items that measured the students’ perceptions of the social responses to their decisions about recycling,
PBC contained three items that evaluated the students’ perceived ease of practicing recycling, and the
dependent variable Intention had three items that explored the students’ planned behaviour towards
recycling. In this type of coding, higher scores on the constructs indicated the students’ stronger
attitudes to recycling, greater perceptions of social pressure for recycling, higher perceived control
over recycling, and stronger intentions to practice recycling. It should be noted that the items under
the construct Attitude were formulated to measure students’ attitudes to the relevance of recycling in
a broader environmental context. They were somewhat different from the definition of the construct
Attitude given by Ajzen [44]. A similar approach can also be found in the study by Wan et al. [47],
which used an item ‘Waste separation can create a better community environment’ to formulate the
construct Attitude. Two experts from India assessed the content validity of the questionnaire. A pilot
test of the questionnaire was also carried out among a small group of students in a Delhi-based
school, which helped to improve the clarity of some of the questions related to measuring the students’
awareness of recycling.

2.3. Sample Characteristics, Data Screening and Measurement Model

About 306 students participated in the survey. However, only 272 students (ca. 88%) completed
the questionnaires in all aspects with an equal number of male and female participants. The mean age
of the students was 14.48 years (SD = 0.66). A reliability check of the TPB constructs was performed
to evaluate the internal consistencies of the items corresponding to each latent construct. At first,
Cronbach’s alpha (α) values for all the TPB constructs appeared to be less than 0.7, which showed lack
of internal consistency [71,72]. To improve the reliability, indicator variables AT5 under Attitude, SN3
under SN, PBC3 under PBC, and IN1 under Intention were removed from the analysis. This procedure
raised the ‘α’ values for both Attitude and SN above 0.7 besides improving the ‘α’ values of the other
two constructs although they remained below 0.7 (Table 1). The skewness and kurtosis value of the
indicator variables was below ±3 and ±10, respectively as recommended by Kline [73].
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Table 1. Theory of planned behaviour (TPB) constructs and their corresponding measurement items.

TPB Constructs Cronbach’s Alpha (α) Measurement Items

Intention (IN)
(M = 10.87; SD = 1.94) 0.44

IN2. I plan to take actions regarding recycling my
recyclables regularly *
IN3. I plan to take actions regarding recycling my
recyclables every day for the next month

Attitude (AT)
(M = 24.75; SD = 3.50) 0.72

AT1. Recycling can reduce the threat of global climate
change
AT2. Recycling can reduce the amount of waste that we
produce
AT3. Recycling can conserve natural resources
AT4. Recycling can prevent pollution by reducing the need
to collect new raw materials

Subjective Norm (SN)
(M = 9.78; SD = 2.56) 0.78

SN1. My friends expect me to recycle my recyclables *
SN2. My classmates expect me to recycle my recyclables *

Perceived Behavioural
Control (PBC)

(M = 11.49; SD = 2.14)

0.54
PBC1. I know what items can be recycled *
PBC2. I know where to take my recyclables for recycling *

* source: Wan et al. [47].

The next step in the data analysis was to perform a structural equation modelling (SEM) using the
maximum likelihood method to test the relationships between the predictors Attitude, SN, and PBC
with the dependent variable Intention. SEM has two parts—the first one is constructing a measurement
model or performing a confirmatory factor analysis (CFA), which assesses the validity and reliability of
the measurement constructs while the second one is building a structural model, which determines the
causal relationships among latent variables [74,75]. The goodness of fit of a CFA model is evaluated
based on multiple indicators such as Chi-square normalised by degrees of freedom (χ2/df), goodness
off fit index (GFI), adjusted goodness of fit index (AGFI), comparative fit index (CFI), Tucker–Lewis
index (TLI), and root mean square error of approximation (RMSEA). Normally, model fit is considered
good (Table 2) when indices are ≥0.90, χ2/df is between 2 and 5, and RMSEA is ≤0.08 [76–78]. The CFA
model in this study showed an acceptable model fit (χ2 = 82.42, χ2/df = 2.75, GFI = 0.94, AGFI = 0.89,
CFI = 0.90, TLI = 0.85, RMSEA = 0.08).

Table 2. The acceptable level of fit indices for the measurement model.

Fit Indices Norm *

χ2/df 2–5
RMSEA <0.08

GFI >0.9
AGFI >0.8
CFI >0.9
TLI >0.9

* source: Bagozzi and Yi [78]. RMSEA: Root mean square error of approximation; GFI: Goodness of fit index; AGFI:
Adjusted goodness of fit index; CFI: Comparative fit index; TLI: Tucker−Lewis index.

The reliability and convergent validity of the CFA model were checked by the values of average
variance extracted (AVE) and composite reliability (CR) scores. According to Fornell and Larcker [79],
the AVE and CR values should be more than 0.5 and 0.7, respectively although an AVE value, which is
less than 0.05 for a construct is also acceptable if the CR value of that construct is more than 0.6. In this
study, the AVE value of only SN was above 0.5 and the CR values of Attitude and SN were 0.7 (Table 3).
Therefore, the results of the present study should be treated with some caution. Discriminant validity
was ensured by comparing the value of square root of AVE of each construct with the correlation value
of each construct. The square root of AVE of each construct was higher than its correlation’s value



Recycling 2018, 3, 38 8 of 16

(Table 4), which ensured discriminant validity [80]. All the quantitative analyses were performed by
the IBM SPSS Statistics 23 and IBM SPSS Amos 23 software packages.

Table 3. Composite reliability (CR) and average variance extracted (AVE) of the TPB predictors in the
CFA model.

Constructs CR AVE

Intention 0.44 0.28
Attitude 0.73 0.41

SN 0.80 0.65
PBC 0.57 0.40

Table 4. Effects of the demographic variables on the TPB constructs and their correlations.

Constructs
One-Way ANOVA Test

(p-Values) Correlation Matrix

Gender Age Intention Attitude SN PBC

Intention 0.03 * 0.00 ** 0.53
Attitude 0.47 0.58 0.18 ** 0.64

SN 0.10 0.000 *** 0.40 ** 0.03 0.82
PBC 0.43 0.00 ** 0.25 ** 0.22 ** 21 ** 0.63

Note: The bold diagonal values in italics represent the square root of AVE; * p < 0.05; ** p < 0.01; *** p < 0.001.

3. Results

3.1. Students’ Awareness of Recycling

All the respondents informed that they had heard of recycling and their main information
sources were textbooks, newspapers and teachers. Students’ understanding of recycling was evaluated
with a multiple-option question and almost all the students correctly selected the option that stated,
“Recycling is a process of converting waste materials into reusable objects”. The students were also
asked to identify the recyclable materials from a list of items. About 75% of them selected paper, 47%
selected biodegradable materials, 46% selected plastic and glass, 38% selected metal, 17% selected
wood, 16% selected electronics, and 10% selected textile. In addition, the students were asked to
identify the universal recycling symbol from a list of four images referring to the symbols of the United
Nations, recycling, waste disposal, and compostable (Figure 1). It appeared that almost all the students
were able to recognise the recycling symbol.
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3.2. Test of the TPB Constructs and Their Correlations

One-Way ANOVA tests were conducted to determine whether the demographic variables had any
significant effects on the TPB constructs (Table 4). It emerged that ‘gender’ had statistically significant
effect on the students’ recycling intentions. The male students appeared to be more positive than
their female peers towards related to their recycling intentions although the effect size was small
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(Cohen’s d = 0.27). In terms of ‘age’, students in the age group of 13–14 years demonstrated greater
positive intentions, stronger social pressure, and higher perceived control over behaviour concerning
recycling than the students in the age group of 14–15 years. The effect size appeared to be small as
Cohen’s d values ranged between 0.33 and 0.46. A Pearson’s correlation test was performed to explore
the relationships among the TPB constructs and the results showed some statistically significant and
positive correlations among all the constructs except between SN and Attitude though the strengths of
such relationships were weak (Table 4).

3.3. Structural Model of the Students’ Intentions to Recycle and Hypothesis Testing

The hypothesised TPB model was statistically significant (p < 0.001) and showed an acceptable fit
to the data (χ2 = 82.42, χ2/df = 2.75, GFI = 0.94, AGFI = 0.89, CFI = 0.90, TLI = 0.85, RMSEA = 0.08).
It explained about 56% of the variance (R2 = 0.56) in the students’ intentions to recycle (Figure 2).
It appeared that the predictor SN had the strongest and statistically significant positive effect (β = 0.64,
SE = 0.08, t = 5.49, p < 0.001) on the students’ intentions of recycling. Attitude had the second highest
effect on Intention (β = 0.21, SE = 0.11, t = 1.85, p > 0.05) followed by PBC (β = 0.17, SE = 0.11, t = 1.35,
p > 0.05), although their effects were insignificant. All the factor loadings on the latent constructs were
above 0.50. Among the three hypotheses, only H2 appeared to be acceptable as SN had a statistically
significantly effect on Intention, whereas, the other two hypotheses (H1 and H3) were rejected due to
their insignificant relationships with Intention.
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3.4. Learning Possibility about Recycling and Students’ Feedback

About 92% of the students informed that they could learn more about recycling from their school.
When the students were asked about the ways they could learn more about recycling, nearly 75%
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of them selected ‘visiting a recycling facility’, 62% selected ‘teachers’, 41% selected ‘self-studying’
and 29% selected both ‘watching videos’ and ‘participating in debates’. About 74% of the students
provided their free comments related to recycling and the survey procedure. Their comments reflected
that they were interested to know more about recycling, as they appeared to be aware of its importance.
There were comments from the students such as: “Recycling will make our country clean from waste
material; recycling will make the world cleaner and greener; there are not many recycling bins in
our county and therefore, some strict action should be taken regarding recycling of waste materials;
a little amount of knowledge about recycling is not sufficient and therefore, schools need to take their
students to recycling facilities for better understanding of the subject; and I believe that our natural
resources are depleting at a faster rate than thought before and thus we must recycle everything as
much as possible.”

In addition, the students showed positive attitudes towards the survey as they thought that such
a survey would enhance their awareness of recycling. Their comments were as follows: “This survey is
quite inspiring and would promote the practice of recycling among young people; through the survey
I am able to express my views on recycling; it has helped all the students to raise their awareness of
recycling; some information on recycling should be provided by each school so that students can learn
about it; the survey informed us about recycling, which we did not know beforehand; the survey was
very useful as from our school we do not get much encouragement towards engaging in recycling; I will
learn more about recycling by visiting a recycling facility; and being a nature lover, such environment
related surveys are always appreciated by me but recycling facilities are very uncommon in India,
which is a matter of concern.”

4. Discussion and Conclusions

4.1. Synthesis of the Major Findings

The study investigated the socio-psychological determinants of school students’ recycling
intentions in India by applying the standard TPB framework. It also explored students’ awareness of
recycling and brought to the fore the educational aspects related to this issue. The findings of this study
can be regarded as first-hand information on young citizens’ recycling intentions. Results showed that
almost all the students were aware of the concept of recycling. However, many did not perceive that
plastic, metal, glass, wood, electronics and textile materials could be recycled. It also appeared that
almost half of the students assumed biodegradable materials as recyclables.

The TPB model was able to capture a substantial variance in the students’ recycling intentions,
and thus the predictive utility of the model corresponded to a few earlier studies on this topic [47,49,55].
The emergence of SN as the most significant predictor of the students’ recycling intentions contradicted
the findings of most of the earlier studies where SN appeared to be the weakest among the TPB
predictors although Wan et al. [47,55] found that SN had a significant role in determining individuals’
recycling intentions in Hong Kong. The positive effect of PBC on recycling intentions corresponded
to the findings of some earlier studies [55–57]. The insignificant effect of Attitude on the students’
intentions of recycling was exceptional considering many studies reported Attitude as the strongest
predictor of individuals’ recycling intentions. However, this exception perhaps appeared due to the
formulation of some of the items under the construct Attitude, which was somewhat different from
the definition of Attitude given by Azjen [44].

These findings indicated that the social pressure would be driving Indian students’ recycling
intentions followed by their attitudes to recycling and their perceived ease of carrying out recycling
activities. Jain et al. [81] have reported that since a collectivist culture prevails in India, SN tends to
have a greater impact on intention than Attitude, and this could hold true in this study. The study
found that the demographic variables had statistically significant effects on some of the TPB constructs
although such effects were weak. The study by Oztekin et al. [57] found a gender difference in the
Turkish university students’ attitudes to recycling where female students were more positive than their
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male peers. However, the present study found an opposite result among the school students’ attitudes
to recycling in India. Overall, the school students demonstrated positive intentions and attitudes
towards recycling and they were confident about their ability to participate in recycling activities.
To some extent, these results corresponded to the study by Lucy et al. [40].

4.2. Implications and Recommendations

The study revealed that the students had some ambiguities about the materials that are recyclables.
Such a lack of conceptual clarity about recyclable materials among the students can affect urban waste
management program and make it costly for the municipalities. There is a high probability that due
to this lack of knowledge among the youth, the segregation of wastes at source will be carried out
improperly by them that will ultimately affect government’s efforts towards urban waste management.
Therefore, there is a clear need of raising awareness of recycling and recyclable materials among
the youth in India. Wan et al. [55] have suggested that public authorities should position “recycling
as a social trend and promote it in the society through encouraging messages from the celebrity
personalities and showing the percentage or frequency of the local population performing recycling”.
It can be a relevant approach in the context of recycling, as Abrahamese and Steg [82] perceived that
“socially desirable behaviours could be achieved in issues related to resource conservation by means
of social influences, learning and comparison”. Wan et al. [55] have also suggested that promoting
recycling behaviour as a socially desirable trend instead of highlighting its benefits could be an effective
strategy. It is evident that without increasing the knowledge of the benefits of recycling and improving
individuals’ waste separation abilities, socially desirable behaviours will be difficult to achieve in
the context of urban waste management in India. Moreover, when it comes to developing students’
recycling behaviours, schools can play an important role. Schools can initiate various environmental
activities in their local communities involving students and residents, as the respondents in this study
also suggested, which can enhance their awareness of waste separation and motivate them to take
required practical actions both at the household and community levels [54]. There are already a few
policies and initiatives existing in India related to urban waste management and therefore, it is the
responsibility of the citizens, both young and old, to come forward and help implementing those
policies successfully throughout the country.

4.3. Limitations and Future Research Needs

There were some limitations in the study, which are required to be addressed in the future research.
The researchers collected data from only one school in Delhi and therefore, the sample cannot be
considered a truly representative sample. Future studies should recruit a large sample of students
from various Indian cities to improve the representativeness of the study as well as the generalizability
of its findings. Moreover, besides school students, university students should be included in the future
studies, as this will provide a comprehensive picture of the socio-psychological factors determining
Indian youth’s recycling intentions. Future studies could also explore the socio-psychological factors
that affect recycling intentions of both the youth and adults to understand their similarities and
differences across the two age groups, which could be useful in building relevant hypotheses. Apart
from recycling intentions, past recycling behaviours should also be studied to observe possible gaps
between intentions and behaviours. A number of studies also added constructs such as ‘personal
norm’, ‘awareness of consequences’, ‘environmental knowledge’, ‘past behaviour’, ‘self-identity’,
and ‘situation factors’ to the extended TPB frameworks to explain individuals recycling intentions,
which appeared to be relevant [54,55,57,83–85]. Therefore, future studies could use such extended
TPB models to predict young citizens’ recycling intentions and behaviours in India. Future studies
could also investigate how economic rewards (i.e., payment for recyclables) could influence young
generation’s intentions towards recycling as the lack of financial incentives was identified in many of
the previous studies as one of the factors that affected individuals’ recycling intentions.
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4.4. Conclusions

In conclusion, it can be said that the TPB model was able to explain school students’ intentions of
recycling in the Indian context. All the predictors appeared to have positive effects on the students’
intentions of recycling and the relevance of the TPB model in explaining students’ intentions was
apparent. SN appeared to be the strongest predictor of the Indian students’ recycling intentions.
Students’ participation in recycling can be significantly enhanced by developing their positive attitudes
to recycling, setting a social trend in recycling and making it easier for them to participate in recycling
by providing better facilities. It appeared that the students were aware of the concept of recycling,
although they lacked clarity about the recyclable materials. Students were also interested in receiving
more information on recycling from their school. In addition, they recognised the need for having better
waste separation facilities in their households and communities. The selection of the school students
appeared to be relevant for this study because of the magnitude of the proportion of youth in India’s
population and their importance in addressing the mounting solid waste management problems in the
country. The study was one of a kind in the Indian context, and thus could provide future directions in
research on the social dimensions particularly on the behavioural aspects in recycling in India. Since
India is a highly diverse country in terms of social and cultural settings, there is a need to take into
consideration those driving factors while exploring young people’s attitudes and behaviours related
to recycling.
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