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1..0  Introduction
Hong Kong has experienced a rapid rise in municipal solid waste (MSW) since 1986 as a function of economic development and population growth (EPD, n.d).  

[bookmark: _Hlk57558409]In 2018 solid waste reached a 20-year high raising concerns encompassing landfill space.  Hong Kong’s limited land resource and landfill should be used as a last resort for solid waste disposal (HKFP, 2018). 

According to Hillebrecht (2020) 4.17 million tonnes of MSW were disposed of in Hong Kong landfills in 2018 with plastic accounting for 21% behind food 31% and paper 24%.

The recycling of 55,800 tonnes of plastic in 2018 was a fourfold increase from 2017 but remains modest considering the volume generated (Hillebrecht, 2020).  While this is a positive development clearly there is still a considerable need to recycle more waste.

New restrictions being legislated in many regional countries such as Thailand, Vietnam and Malaysia who traditionally accepted plastic waste from Hong Kong is further pressuring the city’s need to adopt an aggressive recycling programme (Waste Management Review, 2018).

The Hong Kong Environment Bureau released a 10 year plan in 2013 for the sustainable use of resources which included the reduction of waste through recycling.  The plan included public education which attempted to engage households in Hong Kong by demonstrating how the city was lagging behind its peers such as Tokyo, Seoul and Taipei (Environment Bureau, 2013, pp 3-5).

Domestic recycling in Hong Kong has progressed slowly over the past 5 years with capacity being increased through the development of commercial operations.  The joint venture in Tuen Mun between ALBA Group, Swire Coca-Cola Ltd and Baguio Waste Management involves the construction of a high-density polyethylene (HDPE) recycling plant (New Life Plastics, 2020).

[bookmark: _Hlk57558497]The Hong Kong (HK) government considered the implementation of an internationally successful programme which was operating in several regional cities, to raise public awareness.  The programme was thought to drive behavioral change towards recycling however, work on this programme was discontinued in June 2019 (Hillebrecht, 2020).

The HK government has provided economic incentives to the public to reduce single use plastic bag consumption and encourage household recycling through the collection of non-commercial recyclable waste (EPD, n.d, b).  Community programmes have been highlighted to encourage household recycling (Environment Bureau, 2013, p.12-13) which have had limited impact (Figueiras, 2019).
The approach of the Hong Kong government has focused on economically incentivising (financially penalising) households and providing community infrastructure as a meaningful proposition to enhance recycling behaviour (Environment Bureau, 2013).  However, the continued growth in plastic household waste being disposed in landfills indicates floors in the current strategy (Hillebrecht, 2020).

A study by Boldero (1995: cited in Ling, Tong & Ahmed, 2018, p.3) emphasised that recycling of newspapers was highly dependent on the desire and willingness of the household members.  Household members must be dedicated to the entire process of recycling and associated strategies which requires a change to household behaviour.

The attempts to implement successful recycling programmes from other regions and the inconsistent approach by the Hong Kong government to recycling is demonstrated by the increasing volume of MSW reaching landfills (Robson, 2017; Figueiras, 2019). 

This pilot study was undertaken to explores variables which specifically impact recycling behaviour in Hong Kong as the current government programme is achieving limited success (Figueiras, 2019). 

The framework for this pilot study is based on the Theory of Planned Behaviour (TPB) and adapted to explore three independent variables, (recycling knowledge, recycling intention, environmental responsibility) and their relationship to plastic recycling behaviour in Hong Kong.

This study takes a different stance from the traditional TPB model by considering the direct relationship between household plastic recycling knowledge, environmental responsibility, and plastic recycling intention on recycling behaviour.  Whereas the TPB model adopted in previous studies focused on the relationships of knowledge and responsibility with recycling intention rather than directly on behaviour (Ittiravivongs, 2012, p.24).

The pilot study also considers social influence and the relationship to three independent variables adding a further dimension to the TPB model.  This portrays the concept of societal pressure in Hong Kong and how it can affect attitude, the uptake of knowledge and responsibility towards environmental issues by household members.

Research into household recycling has broadly adopted the TPB framework particularly in Western countries (Niaura, 2013; Chan & Bishop, 2013) with limited studies in developing countries (Islam et al., cited in Yeow & Loo, 2018, p. 460).

Therefore, the purpose of this study is to address the lack of research into plastic recycling which has become a rapidly growing problem in Hong Kong (HKFP, 2018; Hillebrecht, 2020).

Understanding the significance of recycling knowledge, intention, and environmental responsibility on the low household recycling rates of plastic waste, can assist the HK government in developing effective strategies and policies.  The relationship between recycling behavior and the three independent variables will drive further research into  Hong Kong household sustainable practices.

The global movement to a sustainable environment or circular economy has resulted in more stringent environmental regulations impacting how investors consider the Environment, Social and Governance (ESG) factors.  The inability to discover solutions to issues such as plastic recycling could have long term economic ramifications to HK as an important financial center.

2.0  Aim, Objectives, and Hypotheses

2.1  Aim

The aim of this pilot study is to investigate the motivation of households in Hong Kong to adopt a recycling behaviour toward domestic plastic waste.  The strength of the correlation between three independent variables, (Plastic Recycling Knowledge (RK), Household Plastic Recycling Intention (RI), Environmental Responsibility (ER)) and Household Plastic Recycling Behaviour the dependent variable (DV) (Figure 1) will be explored.  The provision of a strong positive correlation will lead to research beyond the pilot study.



Therefore, the key research question for this study is –

Does a relationship exist between three independent variables RK, RI, ER and household plastic recycling behaviour in Hong Kong ?

However, to contribute further clarity to the key research question it will be necessary to consider a secondary research question

Which independent variable has the strongest positive correlation with plastic recycling behaviour? 

2.2  Objectives

The objectives of this study are –
· Identify pilot study participants in accordance with the specified criteria
· Collect data from a minimum of 20 survey participants meeting the study criteria
· Design a survey questionnaire, adapted from previous research.
· Utilise descriptive statistics to confirm the reliability and validity of the questionnaire.
· Employ inferential statistical techniques to identify variable relationships.
· Synthesise data and draw logical conclusions regarding household plastic recycling behaviour.
· Consider the implementation of a larger and more detailed study based on the pilot study results.



2.3  Hypotheses

The literature review has highlighted a considerable amount of research conducted towards recycling of both commercial and household waste.  The literature review has facilitated five hypotheses for this study.  Four hypotheses (H1, H3, H4,) are based on the literature with a single hypothesis (H2) based on the researcher’s personal observations regarding plastic recycling and recycling behaviour (having resided in Hong Kong for 28 years).  

H1.  Recycling knowledge and recycling behaviour exhibit a strong positive correlation.

H2.  Environmental Responsibility influences recycling behaviour. 

H3.  Household plastic recycling intention positively influences recycling behaviour.

H4.  Recycling attitude positively influences recycling intention.


3.0  Rationale for the Study

Hong Kong with its limited land supply and hence limitation to expand existing landfills or provide new sites for exploitation has forced the government to place a greater emphasis on waste minimisation and recycling of household waste.

Household plastic waste accounted for 21% of MSW in 2018 and by taking a more rigorous approach to recycling could extend the life of current landfill operations.  

There are numerous interdisciplinary studies identifying factors which will encourage the uptake of recycling behaviour by households.  These studies have focused on various aspects such as pricing schemes from an economic viewpoint or the legal fraternity proposing recycling laws.  
	
Household plastic recycling behaviour is influenced by a wide range of variables not least the culture of a community.  The identification of factors to improve recycling volumes in a single community may not be applicable to another.  Therefore, it is of value to research recycling factors in regions where social and cultural homogeneity exist.

Hong Kong is a multicultural city with its own unique culture and social norms.  Motivational factors or the ranking of variables impacting the ability for households to recycle plastic waste are therefore likely to be different from other cultures.  

4.0  Literature Review
According to Chung & Poon (1994) Hong Kong has historically been a wasteful society but households are becoming supportive of waste recycling despite a reported difference between attitude and behaviour.  The lack of recycling information and infrastructure were identified as obstacles to household recycling.  While these issues were relatively easy to overcome it was the psychological barriers which presented the largest challenge.

The issues presented by Chung & Poon (1994) as barriers to household recycling were again reported by Drink Without Waste (PRNewswire, 2020) indicating that efforts to increase household waste recycling over the past 26 years has not been fruitful. 

Research into the attitude of Europeans regarding waste management and resource efficiency, has presented a range of intriguing data.  Reducing and recycling waste at home to improve efficient use of resources was supported by 51% of respondents with 87% believing their country produced excessive waste.  However, only 43% thought their own household produced excessive waste (EU, 2014, p. 7).

The EU (2014) study highlighted the considerable agreement to reduce plastic waste through recycling (96%), and a requirement for better information pertaining to plastic recycling (94%), in addition to stopping the production of non-recyclable plastics (93%).  However, 41% of respondents believed it was the responsibility of the product manufacturer to reduce waste and not the household (EU, 2014, p. 8).

The Hong Kong Government on 17th December 2020 announced a public consultation to address the issue of single use beverage containers.  This action was in response to a consumer survey demonstrating that convenience, trust, and incentives are key drivers to recycling behaviour (PR Newswire, 2020). 
 
Greeners Action an organisation based in Hong Kong which focuses on waste reduction, conducted a survey March 2019.  The results presented that “46.4million single-use plastic products are disposed of in Hong Kong every week most ending up in landfills”.  However, of more concern was the identification that 80% of respondents recognised the problem of plastic waste but had not changed their habits towards single use plastic products (Lun, 2019). 

Recycling behaviour is influenced by situational factors or infrastructure which is the responsibility of the public sector and the reuse or recycling behaviour is a function of individuals environmental values (Wan, Shen & Yu 2015, p.409).

Hong Kong citizens have been demanding an increase in participation in policymaking since the 1997 handover.  Therefore, by engaging the public in the decision-making process would support the acceptance of recycling policies and community progammes to a greater degree and address psychological barriers to household waste sorting and recycling (Wan, Shen & Yu 2015, p.410) .

Intervention by policymakers through the implementation of informational or structural strategies can be employed to alter negative environmental behaviour when behaviour and attitude are strongly related.  Informational strategies focus on providing or raising the level of knowledge of an individual.  Structural strategies consider removing external barriers or changing to a cost-effective alternative (Steg & Vlek, 2009, p. 313-314).
Policymakers can reduce household psychological barriers to recycling and environmental issues through strategies, however, not all household environmental problems are psychological.  Therefore, an interdisciplinary approach (Stern, 2000, p.422) is required incorporating ecological, technological, and socio-cultural aspects (Steg & Vlek, 2009, p.315).

4.1  Theoretical Background and Household Recycling

The TPB developed by Ajzen, (1985), (1991) presents that behaviour is determined by the intention of an individual which is defined as “a person’s subjective probability that he or she will perform the behaviour in question” (Fishbein & Ajzen, 1975, p. 12).  The intention of an individual is driven by their “attitude towards a particular behaviour, subjective norms and perceived control over the behaviour” (Botelho, Harrison & Mason, 2019, p. 4; Kianpour et al., 2017, p. 3 ).

The TPB is considered an extension of the Theory of Reasoned Action (TRA) developed by Ajzen and Fishbein (1980) with the inclusion of Perceived Behavioral Control (PBC) (Strydom, 2018, p. 3).  TRA and TPB frameworks have been used extensively to investigate environmental issues such as “water conservation, recycling, and green consumerism” (Staats, 2004, p. 127).  

TRA argues that “intention and volition can predict behaviour” suggesting if individuals take a positive attitude to behaviour believing their community desires them to act on this behaviour then the result will be a higher degree of motivation or intention.  A range of studies have demonstrated that attitudes and community desires or subjective norms exhibit a high correlation with the behavioural intentions of an individual (Mimiaga, 2009).

PBC highlights the degree to which individuals perceive they can perform a specified behavior as a function of their capabilities and / or opportunities or not as the case maybe (Botelho, Harrison & Mason, 2019, pp.3-4)).  Hence, without the availability of a collection system recycling would be observed as practically unworkable.  The application or inclusion of PBC enhances the TRA framework as there are a variety of actions requiring external facilities or a specific skill set.

4.2  Recycling Intention and Recycling Attitude

Intention drives motivation and hence impacts an individual’s behavior (Niaura, 2013, p.74).  Therefore, it is reasonable to assume an individual with a high level of intention is inclined to perform a particular behavior (Ittiravivongs, 2012, p.21).

There is growing evidence that recycling intention and behaviour are influenced by the individual’s character or personality which is molded by their culture and social environment (Kechagias & Dimitriadis, 2019, p. 63).

Subjective norm refers to the social pressure or influence an individual is subjected to by significant others to act on a particular assignment or task (or not) and according to Ajzen (1985 cited by Wan, Shen & Choi, 2017, p. 70) “would influence behavioural intention”.

Attitudes have considerable influence on behaviour however, this is also reliant on the individuals’ characteristics and on occasions a specific behaviour may not be observed.  Individual attitudes are also influenced by social, personal and / or knowledge variables (Niaura, 2913, p. 75).

According to Wan, Shen & Choi (2017, p. 71) attitudes have several dimensions and can be categorised for the purpose of measurement into experimental, referring to feelings, and instrumental or benefits.  

They concluded that the recycling intention of individuals is positively influenced by the interaction of experimental attitudes and subjective norms with instrumental attitudes and the subjective norm having limited ability to “predict recycling intention” (Wan, Shen & Choi 2017, p. 76-77).
Attitude to recycling is dependent on the cost and benefit to the individual which includes environmental costs and benefits of recycling (Ajzen, 1996 cited by Geiger et al., 2013, p. 79).  Environmental attitude of an individual translates to the degree of concern about the environment.  The stronger the attitude the greater the likelihood of an individual adopting recycling behaviour (Steg et al., 2013 cited by Geiger et al.,2019, p. 79)

4.3  Social Influence

According to Lee & Shrum (2012, p. 531) perceived social exclusion is a psychological state whereby an individual’s impression of belonging is questioned.  The study presents earlier research indicating that social exclusion can have both positive and negative effects on social behaviour.

Research into social factors influencing household recycling skills have been predominantly limited to self- evaluation (Passafaro, Livi & Kosic, 2019, p. 2-3).  Perceived skills have been demonstrated to impact perceived behavioral control affecting the willingness to perform a specific task or act in a specified manner (Ajzen, 1991; Bandura, 1977, cited in Passafaro, Livi, & Kosic 2019, p. 3).

Individuals who are perceived to be socially excluded desire a sense of belonging and may change their perspective through the acquisition of another’s perspective to obtain social acceptance (Knowles, 2014, pp. 126-127).  They may proactively search for events where they can reconnect with the community (Narayanan, Tai, & Kinias, 2013, pp.262-263) and are discovered to be more likely to provide assistance or charitable donations (Lee & Shrum, 2012, p.531).

According to Cialdini et al., (1990, cited by Kechagias & Dimitradis, 2020, p. 63) what a community does and considers ethical has a direct impact on the recycling behaviour of individual community members.  However, within the community social clusters exist which are based on demographics such as age and gender are found to provide variations in behaviour.  

Individual behaviour can be quickly modified through observation to the extent that strangers can impact an individual’s demeanor due to their habitual attraction to conform.  This infers the desire of an individual to conform to socially sanctioned behaviour.  Doing so reduces the demands on knowledge (Passafaro, Livi & Kosic, 2019, p. 8) to perform a socially acceptable behaviour such as household recycling.

4.4  Environmental Responsibility

According to Simmons & Widmar (1990 cited by Larsen, 1996, p.84), recyclers believe they are personally responsible for the environment however, an intense sense of responsibility does not translate into behaviour without sound recycling knowledge. 
Recycling behaviour is influenced more by personal responsibility and concern for the environment than financial incentives.  Emphasising the need for individuals to have environmental awareness and sense of personal responsibility for positive recycling behaviour (Ebreo,1992, 1994 cited by Larsen, 1996, p. 84).   

[bookmark: _Hlk59449065]Responsible behaviour is also influenced by an individuals’ personal ethical standards  and their devotion to comply with this recognised personal commitment (Czajkowski, Hanley, & Nyborg 2015, p. 650).  

[bookmark: _Hlk59454611]Hage et al. (2009 cited by Czajkowski, Hanley, & Nyborg 2015, p. 650) discovered recycling rates increased according to the strength of an individual’s feelings of being morally obligated to recycle by their neighbours’.  

Bruvoll, Halvorsen & Nyborg (2002, p. 345) conducted a Norwegian study pertaining to household sorting of waste for recycling.  They identified motivational statements supporting household sorting with the most frequent “ I should do what I want others to do”,  followed by “I want to think of myself as a responsible person”.  

The studies by Hage et al. (2009 cited by Czajkowski, Hanley & Nyborg 2015) and Bruvoll, Halvorsen & Nyborg (2002) support Passafaro, Livi & Kosic (2019, p.3) who presented that observing the actions and behaviour in the same community influences individual’s contribution towards a community objective.  Further highlighting the importance of societal influence and responsibility on behaviour.

The study by Kumar (2019, p. 379) into the differences in E-waste recycling behaviour between India and China highlighted the importance of cultural norms, consumer disposal behaviour, government regulations and available infrastructure.

Khan et al. (2019, p. 33055) supports the influence of cultural norms presented by Kumar (2019, p.379) but takes this variable to a further degree, attesting to the effective use of financial incentives for consumers in developing countries.   He suggests consumers in Karachi, Pakistan should be viewed as companies who are suppliers in “take-back programmes” thus creating a closed loop supply chain.  Returning waste to manufacturers or recycling companies’ consumers can extract value from the waste. 
 
[bookmark: _Hlk59965365]Rex, Lobo & Leckie (2015, p.265) suggest that internal ethics and moral intensity should be included in the TPB model as they are indicators of “sustainable and environmental behavior”.  Gericke et al., (2018, pp. 35-36) in a similar vein engages the concept of sustainable consciousness which takes a holistic approach with the belief that no single model can accommodate sustainable development.


4.5  Environmental and Recycling Knowledge

Environmental knowledge is an essential requirement for an individual to display responsible environmental behaviour.  Without the prerequisite knowledge an individual is unable to realise what processes display a positive environmental outcome (Otto & Pensini, 2017, p. 89).

Negative or destructive behaviour by individuals towards the environment can through the acquisition of knowledge, change their behaviour to demonstrate a positive environmental position (Niaura, 2013, p.76).  

According to Frick, Kaiser & Wilson, (2004, pp.1598 -1600) there are three types of knowledge and through interaction produce positive environmental behaviour.  System knowledge (understanding ecosystems),  Action knowledge (addressing environmental problems) and Environmental knowledge (selecting the most responsible action to obtain the largest benefit).  Individuals possessing all three forms of knowledge, know what to do and how to act towards the environment.

The extent to which an individual’s recycling knowledge and knowledge about environmental problems reflects the measure or likelihood of embracing environmental sustainability practices (Geiger et al., 2019, p. 79)

The lack of plastic recycling in Hong Kong according to Figueiras (2019) is the due to a range of issues which include –
· Lack of recycling outlets.
· Plastic recycling has limited profitability to the Hong Kong Government.
· Collecting, sorting, storing, and transporting recycled plastics is more expensive than buying raw materials.
· Low-tech recycling facilities limits the range of plastic waste which can be recycled.

4.6  Financial Incentives to Recycle

In developed countries such as Finland providing financial incentives is seen as a crucial factor to drive recycling of MSW.  Drivers of recycling behaviour are not mutually exclusive and as such act to encourage positive consumer recycling behaviour (Abila & Kantola, 2019 p. 1) 

The volume of recycling in Vaasa, Finland of all MSW was low despite existing programmes for waste products such as newspapers, PET, plastic bottles, metal, and glass.  The the key drivers of recycling and financial incentives are intertwined and therefore the inclusion of financial incentives will enable Finland to meet the European Union recycling rate (Abila & Kantola, 2019, pp. 9-10). 

The barriers to household recycling are not a recent discovery, and were identified in a Singapore study as inconvenience, a lack of incentives and unfamiliarity with recycling (Seik, 1994, p. 287).  Despite the availability of this data in a regional neighbour of similar economic development, Hong Kong is unable to breach these barriers.


4.7  Recycling Policy

[bookmark: _Hlk60057119]Perceived policy effectiveness (PPE) is the degree an individual finds policy measures favourable or unfavourable.  Policy measures such as the availability and accessibility of recycling bins and associated infrastructure.  PPE also includes the transparency of guidelines presented to enact a specific sustainable behaviour (Wan, Shen & Yu, 2013, p. 56).

Individuals who are posses a positive attitude to recycling but believes the government does not support recycling activities” is likely to have a low intention to recycle” (Wan, Shen & Yu, 2013, p. 56).  

According to Wan, Shen & Yu (2013) their study into PPE and its effect on recycling intention demonstrated that strong subjective norms and consequence awareness were correlated with a stronger degree of intention to recycle.  They also present that with the implementation of effective policies to encourage RB there is a reduction in the importance and therefore reliance on social influence and positive environmental cognisance to strengthen RB.

Government policy must also consider manufacturers, remanufacturers, and retailers of recyclable waste.  Tan & Guo (2019) stress the need of effective policies to maintain a relevant trading market between these businesses and thus stimulating recycling activity.  The propose that as the cost of recycling by collectors increases the rewards and punishment also decrease.  Based on this premise government policy makers should provide flexible policies to ensure continuous recycling behaviour and enabling the development of a two-way logistic system.


5.0  Method
5.1  Research Design


The design of this pilot study was adapted from the TPB model which has been employed in a wide range of studies concerning attitudes and intentions for sustainable products (Arvola et al., 2008, p.443) and recycling behaviour (Staats, 2004, p.127). 

The framework (Figure 1) for this study focused on the relationship of three independent variables (IV) (recycling knowledge (RK), plastic recycling intention (RI), environmental responsibility (ER)), with the plastic waste recycling behaviour of households in Hong Kong (dependent variable (DV)).  


Recycling Knowledge (RK)



Recycling Behaviour
(Dependent Variable)



Recycling
Attitude (RA)
Recycling Intention (RI)

Social Influence (SI)






Environmental 
Responsibility (ER)




Figure 1.  Recycling Behaviour Study Design.

The framework also allows consideration of observations and correlation between the variable social influence (SI) and, RK, ER and recycling attitude (RA).


5.2  Sampling, Participants and Procedure

Convenience sampling was employed for the purpose of data collection primarily due to time constraints.  The sample size for this pilot study was small with only a limited number of parameters required to be met by each participant for inclusion in the data collection process. 

Convenience sampling was not the preferred method of sampling for effective analysis as the samples were taken from a specific section of the population.  This type of non-probability sampling is less stringent as samples are based on the researcher’s subjective judgment (Bornstein, Jager & Putnick, 2013, pp.361).

The procedure for data collection was via a survey with participants given access to a questionnaire (Appendix 1) comprising of 36 items covering the 6 constructs (Figure 1).  The survey was constructed with the use of google forms stored on google drive.  

A total of 40 individuals were invited to participate in the survey with 26 responses received (n = 26).  Ethical committee approval was not requested, and all invited individuals were known personally to the researcher.  Either as colleagues in the education sector or current doctorial students at the University of Wales Trinity Saint David.

The questionnaires were completed anonymously online and stored on the researchers google drive.  The questionnaires did not request or record any personal or demographic information ensuring participant privacy.  This was a conscious decision by the researcher due to the absence of ethical approval.

The criteria to cooperate in the data collection process prescribed each participant to be over 18 years of age, attained the minimum educational level of a bachelor’s degree and currently residing in a household consisting of at least 2 permanent residents.  

There was no distinction made for the data collected between participants based on age, gender, race, or other sociodemographic information to minimise the risk of personal data disclosure.  However, detailed sociodemographic items would be incorporated into a questionnaire for a more extensive study where ethical approval would be a mandatory requirement.

Invitations to participate in the survey were placed on two whatsapp (an internet-based communication platform owned by Facebook Inc.) groups with a link directly to the questionnaire located on google forms for ease of access. 


5.3  Measurement

The questionnaire contained 36 items equally applied to the 6 constructs.  All items were measured on a 5-point Likert scale (response scale) which assumes the intensity of a response is linear ranging from (1) strongly agree to (5) strongly disagree.  However, Likert scale categories rank order but the intervals between values are not equal.  

Likert scales are extensively used in social science studies and considered as interval scales.  However, according to Wu & Leung (2017) there are wide and varied views pertaining to the use of Likert scales as interval or ordinal scales.  However, they present that an ordinal scale is “where arithmetic operations cannot be conducted” (Wu & Leung, 2017, p.527).

The 5 point Likert scale was deemed appropriate for this study as it was determined to be as effective and accurate for obtaining data as a 7 or 10 point scale.  This is evidenced by studies demonstrating only minor differences in kurtosis and skewness.  All three scale sizes have  produced comparable results when employing the use of analytical tools such as “confirmatory analysis, regression analysis and structural equation modeling” (Dawes, 2008, pp. 100-102).   

All items / measures had been tested for validity and reliability in previous studies related to areas of household recycling and sustainability items for each construct are referenced in  Table 1.  

Table 1.  Items adopted for each construct adapted from previous research
	Construct                Reference
Recycling Behaviour:      Gericke et al. (2018),  Kechagias et al. (2019)
Recycling Knowledge:     Joshi et al. (2019), Gericke et al. (2018), 
                        Yeo & Loo (2018)
Recycling Intention:       Guiot et al. (2019), Yeo & Loo (2018), Larsen (1994),   
                        Joshi et al. (2019)           
Environmental Responsibility:   Larsen (1994)
Recycling Attitude:       Ugua, (2014), Yeo & Loo (2018), Gericke et al. (2018), 
                        Rex, Lobo, & Lekie (2015)
Social Influence on Recycling:  Bennett (2008)



Source: Author
5.4  Statistical Data Analysis

The data analysis takes two approaches the first employs descriptive statistics whereby the number of observations were reduced from 26, to a single measure by computing the mean, and standard deviation of each item.  Reliability assessment of the 6 constructs was undertaken by computing Cronbach’s Alpha (α) coefficients (Table 2).  
 
The 95% confidence interval (CI) presented in Table 3 assumes a normal distribution for the data obtained from each of the 36 items based on the 26 observations.  This provided an average range of values for each construct (Upper and Lower CI) with in which there is 95% certainty the true mean is contained .  

The second part of the analysis was directed to exploring the relationships between variables.  Pearson’s coefficient matrix (parametric test) was fashioned to deliver insight into the interrelationship of the 6 constructs (Table 4).

The Pearson correlation makes several assumptions which catalysed the researcher to consider further analysis, harnessing the Spearman’s rank correlation coefficient (non-parametric test).

[bookmark: _Hlk59275335]The Pearson analysis assumes linearity, homoscedasticity, and an absence of outliers (extreme data point) in either of the two variables being analysed.   An outlier is conventionally defined as having a standard deviation value of 3.29 from the mean (Mowbray, Fox-Wasylyshyn & El-Masri, 2018, p.34).  

The presence of an outlier can misrepresent the correlation results, altering the line of best fit defined by the correlation.  The misrepresentation of data would be more pronounced in a pilot study of this size where the number of observations is small.

Pearson’s correlation may increase Type 1 error rates when the data is nonnormally distributed and alternatives such as Spearman’s rank coefficient are suggested to be employed (Bishara & Hittner 2012, p.399)

The Spearman rank correlation (rho) for the purpose of this study was a more appropriate method of analysis.  Rho accesses the monotonic relationship of two variables and enables a more flexible approach to the relationship which may not be linear, and thus requiring a non-parametric statistical analysis (Stats Test.com, n.d).  

[bookmark: _Hlk60054173]The Spearman rho determines the strength and direction of a monotonic relationship between two variables where the Pearson’s “r” determines strength and direction of a linear relationship (InfluentialPoints.com, n.d)

The differing views concerning Likert scales as interval or ordinal highlighted by Wu & Leung (2017, p.527) further supports the researcher’s conviction to further explore the data by adopting the Spearman rank coefficient as part of the analysis.

The Pearson correlation coefficient (r) and variance (R2) and the Spearman rank coefficient (rho) and (p value) were computed with Microsoft excel programmes.   The data was reduced from 6 items each having 26 observations per construct to a single measure for each observation.  This was achieved by computing a composite average or mean from the items for each observation in a single construct (Table 6). 

The composite mean enabled both (r) and (roh) to be computed allowing the correlation between two variables of interest (Table 4 , 6).  The results of correlations are compared to confirm the degree or interrelationship between the variables. 


The composite mean values were employed to compute both t- values ( T-Tests) and p values using Microsoft excel 365.  The t- value represents the difference in units or standard error so the larger the magnitude of “ t ” produces less support for the null hypothesis (Ho.) (Frost, n.d).  The t and p values for the data used in this study are compared but are effectively separate ways of quantifying the extremeness of results under the null hypothesis.



6.0  Results and Analysis

Content validation of the instrument is an intrinsic requirement at the commencement of the analysis ensuring all participants comprehend the objective of the research (Sireci, 1998, p. 94).  The content was checked by a single expert, qualified engineer familiar with the recycling industry.

The descriptive analysis in relation to demographic information was not applicable to this study due to the nature of the sampling (convenience sampling).  Participants were predominantly male in the age range 45 to 65 years and consequently the generation of demographic data would not have yielded any insight.
 
Internal consistency and reliability of all scales for each construct was measured using Cronbach α with all constructs reporting values higher than 0.7 which is considered desirable (Chan, 2020, p.205).  The high Cronbach α of these constructs demonstrates all items strongly correlate within the scale parsimony.

Composite reliability was considered as an alternative to Cronbach's α because according to Rayko (1998, p.375) “Cronbach's α can over or underestimate scale reliability”.  However, further evaluation was considered unnecessary due to the small sample size and high α value.  The composite reliability would not have changed the internal consistency significantly enough to justify any further evaluation.


























Table 2.  Descriptive Statistics

Mean (µ), Standard Deviation (σ), Variance (Vars), Cronbach Coefficient ( α )
	Construct & Items
	Mean
	σ
	Vars
	α

	
Recycling Knowledge
1. I know more about recycling than the average person
2. I am very knowledgeable about environmental and social issues
3. I know what to put in each of the different recycling bins 
4. Sustainable development requires a shift to renewable natural resources
5. I know I buy products and packages that are environmentally safe
6. I feel I can help solve natural resource problems by disposing of plastic waste responsibly

Recycling Attitude
7. Disposing of plastic household waste responsibly makes me feel satisfied
8. I would visit from door to door to teach people recycling
9. I like the idea of recycling household plastic waste
10. Recycling household plastic waste will reduce pollution
11. Recycling household plastic waste is important to save natural resources
12. I think we need stricter laws to protect and regulation to protect the environment

Recycling Intention
13. I would consider adopting a sustainable consumption lifestyle
14. I would recycle plastics
15. I would take an active role in recycling
16. I would recycle even if services were not available
17. I intend to recycle the plastic waste in my household whenever I can.
18. I intend to dispose of my plastic waste responsibly in the future.
	

3.00

2.73
2.81

2.19

2.92

2.31



2.27
3.62
2.15
2.12

2.15

2.23


2.35
2.15
2.27
2.81

2.58

2.27
	

1.13

1.22
1.33

0.90

0.80

0.97



0.92
0.98
1.05
1.07

1.16

1.14


0.94
1.22
0.96
0.90

1.17

1.15
	

1.28

1.48
1.76

0.80

0.63

0.94



0.84
0.97
1.10
1.15

1.34

1.30


0.88
1.50
0.92
0.80

1.37

1.32

	
0.88











0.89










0.95

	Construct & Items
	Mean
	σ
	Vars
	α

	
Environmental Responsibility
19. I understand the reason to recycle plastic bottles or packaging
20. I would take advantage of recycling programmes available to me
21. I see a purpose in sorting household garbage
22. I think all plastic packaging no matter what the cost should be recyclable 
23. If I were asked to volunteer for a clean-up group, I would
24. I am willing to be inconvenienced to take actions that are more environmentally friendly

Recycling Behaviour
25. I recycle as much as I can
26. I always think about how my actions damage the natural environment.
27. I get personal satisfaction when I recycle plastic packaging
28. I buy products whose plastic packaging is recyclable
29. I believe that recycling is essential for future generations
30. I pick up plastic waste when I see it out in the countryside

Social Influence 
31. Most people who are important to me think that I should recycle my household waste
32. My neighbours recycle their waste
33. Close members of my family recycle their waste
34. The local council provides recycling information to my local community
35. I feel as though I belong to the local community
36. I participate in community clean up events

	

2.19

2.23
2.50

2.46
2.73

2.50


2.69

2.62
2.62
3.08
2.08
3.15



3.42
3.54
3.46

3.12
3.27
3.77
	

1.17

0.91
1.07

1.14
1.25

1.07


1.46

1.20
1.36
1.06
1.09
1.08



0.95
0.86
1.07

1.14
1.08
1.03
	

1.36

0.82
1.14

1.30
1.56

1.14


2.14

1.45
1.85
1.11
1.19
1.18



0.92
0.78
1.17

1.36
1.19
1.11
	
0.93










0.91








0.89



Source:  Table 1: Questionnaire References.  Data: Author


The mean for items 1 - 30 (Table 2) from the 26 observations presented results indicating a range of agreement between 2 - 3.  Hence, displaying a positive response or agreement to the recycling constructs in general terms except for social influence which produced a level of disagreement between 3 and 4.  SI is analysed in the discussion (Section 6.0) where possible reasons behind this result are explored. 

	 Table 3. 95% Confidence Interval (CI) (average of item mean)
[image: ]
	 Source: Author


The 95% CI was calculated using the descriptive data in Table 2.  The mean for each variable  was computed simple arithmetic mean of the items in each construct.


 Table 4.  Pearson Coefficient (r) Matrix
[image: ]
 Source: Author


 Table 5.  Pearson Coefficient Variance (R2) Matrix
[image: ]
 Source: Author

The R2 matrix establishes that more than 60% of the observed data fits the linear regression model except for the SI construct.  The higher the R2 value indicates a higher degree of accord with the model. 



Table 6.  Spearman Rank Coefficient (rho) Matrix
[image: ]
Source: Author



The Spearman Rank Coefficient was computed, and the results provided a strong positive correlation between the three independent variables (RK, RI, ER) and the dependent variable Recycling Behaviour (RB).  Environmental Responsibility (ER) had the lowest correlation with RB among the three IV’s of interest.  However, the difference was insignificant and still produced a strong rho value (0.80).


The Spearman rho results compared favourably with the Pearson r correlation showing minimal difference in the strength of the relationships.  Notwithstanding, it is worthwhile to note the Spearman rho ranked the correlation of RK (0.88) and RI (0.81) above ER (0.80) in relation to RB.  Person r demonstrated the highest correlation with RB was ER (0.87).  



6.1  Hypothesis Testing

Application of the statistical analysis provided confirmation and rejection to the 4 hypotheses.

H1.  Recycling knowledge and recycling behaviour exhibit a strong positive correlation.

[bookmark: _Hlk59702820]Recycling knowledge ( Mean = 2.66, SD = 0.85, n = 26 ) hypothesised to have a strong correlation with recycling behaviour (Mean = 2.71, SD = 1.02 n = 26) the relationship was significant, t (50) = t stat 9.25, p < 0.05.  Spearman rho = 0.88

The null hypothesis (Ho) was rejected and H1 was accepted being recycling knowledge exhibited a strong positive correlation. 

H2.  Environmental Responsibility influences recycling behaviour. 

[bookmark: _Hlk59703422]Environmental Responsibility ( Mean = 2.44, SD = 0.96, n = 26 ) hypothesised to influence recycling behaviour (Mean = 2.71, SD = 1.02, n = 26) the relationship was significant, t (50) = t stat 6.44, p < 0.05.  Spearman rho = 0.80.

The hypothesis was accepted as the p value was less than 0.05 and therefore environmental responsibility does influence recycling behaviour.

H3.  Household plastic recycling intention positively influences recycling behaviour.

[bookmark: _Hlk59703881]Recycling Intention ( Mean = 2.40, SD = 0.95, n = 26 ) hypothesised to influence recycling behaviour (Mean = 2.71, SD = 1.02, n = 26) the relationship was significant, t (50) = t stat 6.69, p < 0.05. Spearman rho = 0.81.  
Therefore, the hypothesis is accepted.

H4.  Recycling attitude positively influences recycling intention.

Recycling attitude (Mean = 2.42, SD = 0.95, n = 26) hypothesised to positively influence recycling intention ( Mean = 2.40, SD = 0.95, n = 26 ) the relationship was significant, t (50) = t stat 7.11, p < 0.05. rho = 0.82.  
Therefore, the hypothesis is accepted.


7.0  Discussion

Plastic recycling is the most practical approach in resolving Hong Kong’s landfill dilemma.  Despite the wealth of information and studies globally Hong Kong households are less accepting than other developed societies to embrace the concept of recycling (PRNewswire, 2020).

The findings of this pilot study present the concept that knowledge, intention, and environmental responsibility are strong drivers of plastic recycling behaviour in Hong Kong.  Hypothesis testing produced confirmatory results of the strong relationships RK, ER, and RI on RB with H4 demonstrating a strong association of variables RA and RI.

The findings of this pilot study agree with previous studies presented in the literature review (Section 4.0).  However, despite the highly correlated values (r and rho) between the constructs (Table 4 , 6) and government attempts to implement of internationally successful waste reduction programmes the problem of household plastic recycling still exists in Hong Kong.  

Therefore, the results indicate other factors specific to Hong Kong being key to address the poor household recycling behaviour.  The literature review indicates the affect cultural and social norms have on recycling behaviour.  Factors of public trust, recycling convenience (infrastructure) and financial incentivization have also been presented in the literature review as influencing RB.  These factors were not explored to any significant extent in this study but considered to be important variables requiring further exploration (Conclusions and Recommendation 8.0). 

The social influence (SI) construct had only a moderate association (Warmbrod, 1992 cited by Chan 2020, p.138) with the other variables in the pilot study.  The Spearman rho value ranged from 0.36 (RK) to 0.56 (RA) , which is in contradiction to the study by Zen, Noor & Yusuf (2014).  Which emphasised the importance of a strong social environment and social influence on the behaviour of households in Kuala Lumpur, Malaysia.  The strong influence of culture on communities to recycle was also accentuated by Ittiravivongs, (2012) in his study sample in Bangkok, Thailand.

The descriptive statistics (mean µ = 3.43) for the SI construct demonstrated respondents did not perceive they were influenced to any significant extent by their community.  Items 31 to 36 (Table 2) suggest the communities in which the respondents resided or interacted were not engaged in environmental behaviour or associated community action to any significant extent.  Which may be a consequence of cultural or community norms specific to Hong Kong requiring further study.  

The low correlation of SI with the other variables may also be a function of the sample which was demographically unrepresentative of the total population of households in Hong Kong.  The sample was dominated by highly educated men within the age range of 40 to 65 years.  This may be a strong indicator of senior level executives in high paying positions with considerable demands placed on their time (Porter & Nohria, 2018).  Such parameters may infer that the respondents have little time to spend on social interaction and community activities.  Affluent households in Hong Kong tend employ domestic helpers and as such may defer decisions concerning the sorting of household waste and plastic recycling to their employees. 

The pilot study demonstrates the need to progress research to a larger and more diverse population in Hong Kong.  The parameters for further research will necessitate the need for a more representative sample with the inclusion of sociodemographic characteristics such as age, gender, nationality, education, and income.  

Sociodemographic characteristics can greatly impact the outcome of a study and the interpretation of study results.  Differences are observed in constructs, cross-sectional associations as well as developmental linkages due to characteristics such as gender and age
(Bornstein, Jager, & Putnick, 2013, p. 363)

The Hong Kong government in its quest to transition to a circular economy is demanding households adopt waste reduction programmes.  Gericke et al., (2018, pp. 35-36) states “there is no single model to ensure sustainable behaviour” hence, the government should be considering an innovative localised holistic approach. 

Household waste encompasses as range of products such as glass, plastic, metal, paper, and food scraps.  While this study focused on the recycling of household plastic waste it could be interpretated that the same inducements to recycle plastic waste apply to all household waste.  

Previous studies highlighted in the literature review, considered the recycling of household waste a single issue without waste differentiation.  Thereby studying key factors influencing waste recycling in totality.  This approach is supported by the premise that households must sort waste prior to the process of recycling or product distribution.   Hence it can be argued that to conduct the sorting of all household waste requires the same motivational behaviour for all waste products.

Waste products such as plastic or glass bottles and jars, newspapers, magazines ,cardboard boxes, and metal cans are relatively simple to sort, collect and store.  The area of greater difficulty is the recycling of food waste primarily due to the cost required to safeguard community health standards while providing appropriate collection points and storage facilities.  

The Hong Kong Government has chosen to introduce marketing programmes to persuade and influence community behaviour to reduce their food waste, both at home and in restaurants (Foodwise, 2019), (EPB, n.d., c).  Promoting the concept of purchasing only what will be consumed and emphasising the benefits to the environment, community, and the consumer.

This recent approach offered by the governments is probably the most effective mechanism to manage household food waste however there are cultural and social norms specific to Hong Kong which will provide resistance to the project.

The implementation of sound government policies can alleviate the importance placed on other factors to influence positive recycling behaviour (Wan, Shen & Yu, 2019,pp. 59).  This observation can largely assist in designing sustainable household strategies.  The streamlining and integrating of policies reduce the necessity for the government to produce costly programmes which enhance recycling knowledge, attitude, and individual responsibility.  

There may of course be resistance to government policies being imposed on consumers and households primarily related to trust which was identified as a barrier to household recycling behaviour (PRNewswire, 2020).


8.0  Conclusions and Recommendations

This pilot study provides a positive answer to the research question and thus establishes the foundation for future quantitative research into community and household plastic recycling.  

The questionnaire was simple to administer and provides a solid benchmark for future research into sustainable community and household practices.  

Despite the constraints placed on this study a number of broad conclusions can be drawn from the data and statistical analysis to justify further research :-

· There is a strong connectedness between the three variables recycling knowledge, plastic recycling intention, and environmental responsibility on household plastic recycling behaviour in Hong Kong.

· The implementation of successful plastic recycling programmes from other regions or countries do not necessarily translate to success in Hong Kong.

· The community in which participants resided did not influence their behaviour because the communities themselves did not exhibit any strong positive environmental or recycling behaviour.

· The literature infers culture and social norms play a key role in driving the variables associated with recycling behaviour.  However, this was not indicated in this pilot study and further research is suggest into factors such as the relationship between recycling behaviour and community norms which drive recycling.

· Independent organisations, Drink Without Waste (PRNewswire, 2020) Greeners Action (Lun, 2019) have conducted surveys specific to Hong Kong with results suggesting factors of convenience, trust, incentives, and public education are motivators to community and household recycling.  Further research particularly into the area of trust and incentives would expand on the exiting literature.  

· Research into household recycling decision making should be explored in greater depth as affluent households may leave recycling decisions to domestic helpers who have limited education environment knowledge.  Supplementary studies may reveal low income individuals and households in Hong Kong are more likely to recycle if there is personal financial incentive. 

The confirmatory nature of this pilot study provides a platform for further research particularly into the factors of trust, convenience, culture, and social norms.  It is evident the three independent variables explored correlate strongly with recycling behaviour however closer scrutiny is necessary to identify what can positively impact these variables and drive household plastic recycling behaviour specific to Hong Kong.

8.1  Future Research

The pilot study has led the researcher to explore another theoretical research model for supplementary research into household recycling behaviour in Hong Kong. 

The model is based on the adapted TPB theoretical model for community culture and social norms impacting behaviour for household recycling (Figure 2.). 

Cultural Identity


Income


Economic Motive to Recycle


Household Recycling Behaviour


Government & Organisational Trust 



Education
Recycling Infrastructure / Convenience




Figure 2.  Adapted TPB theoretical model for community culture and social norms  Source: Author
The theoretical model is focused on the social and cultural factors which may impact RB.  The model also considers specific demographic aspects (Income and Education) of the Hong Kong population which may influence RB.  These factors presented as possible key variables in the acquisition of household recycling.


9.0  Limitations 

Arguably the largest limitation of this pilot study was associated with the sampling method.  Time constraints demanded the use of convenience sampling which narrowed the diversity of the sample participants and the size of the sample.  Therefore, it is unlikely the sample is representative of the true population.

Convenience sampling only allows for generalizability with the sample being studied and therefore the research question being addressed is limited to the sample. 

The questionnaire lacked sociodemographic items and was deemed unnecessary due to the sampling methodology and sample size.  A larger study would require inclusion of participant demographic information. 

 This pilot study on Hong Kong validated the existing literature and that of other studies in region cities however, it did not supply additional insight into RB in Hong Kong. 
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Please indicate your response to each statement.
Recycling Knowledge
1. I know more about recycling than the average person

Strongly Agree
1
2
3
4
5
Strongly Disagree
Clear selection
2. I am very knowledgeable about environmental and social issues

Strongly Agree
1
2
3
4
5
Strongly Disagree
Clear selection
3. I know what to put in each of the different recycling bins

Strongly Agree
1
2
3
4
5
Strongly Disagree
Clear selection
4. Sustainable development requires a shift to renewable natural resources

Strongly Agree
1
2
3
4
5
Strongly Disagree
Clear selection
5. I know I buy products and packages that are environmentally safe

Strongly Agree
1
2
3
4
5
Strongly Disagree
Clear selection
6. I feel I can help solve natural resource problems by disposing of plastic waste responsibly

Strongly Agee
1
2
3
4
5
Strongly Disagree
Clear selection
Recycling Attitude
7. Disposing of plastic household waste responsibly makes me feel satisfied

Strongly Agree
1
2
3
4
5
Strongly Disagree
Clear selection
8. I would visit from door to door to teach people recycling

Strongly Agree
1
2
3
4
5
Strongly Disagree
Clear selection
9. I like the idea of recycling household plastic waste

Strongly Agree
1
2
3
4
5
Strongly Disagree
Clear selection
10. Recycling household plastic waste will reduce pollution

Strongly Agree
1
2
3
4
5
Strongly Disagree
Clear selection
11, Recycling household plastic waste is important to save natural resources

Strongly Agree
1
2
3
4
5
Strongly Disagree
Clear selection
12. I think we need stricter laws to protect and regulation to protect the environment

Strongly Agree
1
2
3
4
5
Strongly Disagree
Clear selection
Recycling Intention
13. I would consider adopting a sustainable consumption lifestyle

Strongly Agree
1
2
3
4
5
Strongly Disagree
Clear selection
14. I would recycle plastics

Strongly Agree
1
2
3
4
5
Strongly Disagree
Clear selection
15. I would take an active role in recycling

Strongly Agree
1
2
3
4
5
Strongly Disagree
Clear selection
16. I would recycle even if services were not available

Strongly Agree
1
2
3
4
5
Strongly Disagree
Clear selection
17. I intend to recycle the plastic waste in my household whenever I can

Strongly Agree
1
2
3
4
5
Strongly Disagree
Clear selection
18. I intend to dispose of my plastic waste responsibly in the future

Strongly Agree
1
2
3
4
5
Strongly Disagree
Clear selection
Recycling Responsibility
19. I understand the reason to recycle plastic bottles or packaging

Strongly Agree
1
2
3
4
5
Strongly Disagree
Clear selection
20. I would take advantage of recycling programmes available to me

Strongly Agree
1
2
3
4
5
Strongly Disagree
Clear selection
21. I see a purpose in sorting household garbage

Strongly Agree
1
2
3
4
5
Strongly Disagree
Clear selection
22. I think all plastic packaging no matter what the cost should be recyclable 

Strongly Agree
1
2
3
4
5
Strongly Disagree
Clear selection
23. If I were asked to volunteer for a clean up group, I would

Strongly Agree
1
2
3
4
5
Strongly Disagree
Clear selection
24. I am willing to be inconvenienced to take actions that are more environmentally friendly

Strongly Agree
1
2
3
4
5
Strongly Disagree
Clear selection
Recycling Behaviour
25. I recycle as much as I can

Strongly Agree
1
2
3
4
5
Strongly Disagree
Clear selection
26. I always think about how my actions damage the natural environment

Strongly Agree
1
2
3
4
5
Strongly Disagree
Clear selection
27. I get personal satisfaction when I recycle plastic packaging

Strongly Agree
1
2
3
4
5
Strongly Disagree
Clear selection
28. I buy products whose plastic packaging is recyclable

Strongly Agree
1
2
3
4
5
Strongly Disagree
Clear selection
29. I believe that recycling is essential for future generations

Strongly Agree
1
2
3
4
5
Strongly Disagree
Clear selection
30. I pick up plastic waste when I see it out in the countryside

Strongly Agree
1
2
3
4
5
Strongly Disagree
Clear selection
Social Influence on Recycling
31. Most people who are important to me think that I should recycle my household waste

Strongly Agree
1
2
3
4
5
Strongly Disagree
Clear selection
32. My neighbours recycle their waste

Strongly Agree
1
2
3
4
5
Strongly Disagree
Clear selection
33. Close members of my family recycle their waste

Strongly Agree
1
2
3
4
5
Strongly Disagree
Clear selection
34. The local council provides recycling information to my community

Strongly Agree
1
2
3
4
5
Strongly Disagree
Clear selection
35. I feel as though I belong to the local community

Strongly Agree
1
2
3
4
5
Strongly Disagree
Clear selection
36. I participate in community clean up events

Strongly Agree
1
2
3
4
5
Strongly Disagree
Clear selection
Submit
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image4.emf
Variable 1 2 3 4 5 6

1. Recycling Behaviour 1

2. Recycling Knowledge 0.73 1

3. Recycling Intention 0.66 0.76 1

4. Environmental  Responsibility 0.76 0.58 0.75 1

5. Recycling Attitude 0.66 0.59 0.78 0.80 1

6. Social Influence 0.45 0.23 0.23 0.37 0.26 1
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Variable  MEAN µ VAR SD σ 1 2 3 4 5 6

1. Recycling Behaviour 2.71 1.04 1.02 1

2. Recycling Knowledge 2.66 0.71 0.85 0.88 1

3. Recycling Intention 2.4 0.9 0.95 0.81 0.83 1

4. Environmental  Responsibility 2.44 0.92 0.96 0.80 0.72 0.69 1

5. Recycling Attitude 2.42 0.71 0.95 0.79 0.72 0.82 0.78 1

6. Social Influence 3.43 0.68 0.83 0.54 0.36 0.53 0.56 0.54 1
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1. Recycling Behaviour 2.66 3.09 2.23

2. Recycling Knowledge 2.42 2.85 2.6

3. Recycling Intention 2.4 2.83 1.98

4. Environmental  Responsibility 2.44 2.88 1.99

5. Recycling Attitude 2.71 3.19 2.22
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1. Recycling Behaviour 1

2. Recycling Knowledge 0.85 1

3. Recycling Intention 0.81 0.87 1

4. Environmental  Responsibility 0.87 0.76 0.87 1

5. Recycling Attitude 0.81 0.77 0.88 0.89 1

6. Social Influence 0.67 0.48 0.48 0.61 0.51 1


