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Abstract 
This study uncovers the attitudes and motivations of multiple-tier 

supply chain members in Pakistan towards plastics recycling. Multiple 

methods are used, including initial informal semi-structured 

interviews/questionnaires, followed by cross sectional surveys of 360 

households and 41 scrap dealers, and interviews of 26 plastics pre-

processors and 28 plastics recyclers from seven cities in Pakistan. The 

households exhibit relatively positive recycling attitudes, mostly driven 

by monetary motivation, environmental benefit and opportunity to 

participate in recycling, but not by social norm and governmental 

initiatives. This is mainly promoted by private recycling firms rather 

than local governments and municipalities. Furthermore, social 

responsibility is not the major driver among private recycling firms in 

every tier. Recycling is also limited by the lack of physical facilities. 

This paper identifies main motivations of the participation of household 

and private companies in plastic recycling for appropriate policy 

actions. This paper contributes to the awareness of the recycling of 

households and private recycling companies. 
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I. Introduction  
 During the last decade, there have been increasing numbers of studies which 

provide technical solutions and reverse-logistics frameworks to reduce environmental 

damages of supply chains(e.g. Stock, 1992; Pagell, 2007; Hanafi et al., 2008; Klapalová 

and Škapa, 2010).There are also studies of different decision-making models, mainly 

focusing on evaluating the economics of reverse-logistics operations and the 

effectiveness of return and recycling strategies (Tan and Kumar, 2006; Chanintrakul et 

al., 2009). While the economical and technical aspects of reverse logistics have been 

widely studied, the attitudes and motivations of households (Debrito and Dekker, 2004) 

or decision-makers (Nagurney and Toyasaki, 2003) from different ties of a recycling 

supply chain are still less understood. Research into the roles of attitudes and motivations 

towards recycling is important because the success of any tool and technique for reverse 

or recycling logistic relies heavily on our understanding of human behaviour (Bendoly et 
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al., 2006).This is the motivations for participating in recycling activities could vary 

significantly from a pure profit-seeking to a pure environmental-friendly individual. 

Furthermore, negative attitudes, such as the lack of trust between supply chain 

participants, incentive misalignment and risk aversion are the typical reasons, can 

adversely affect recycling efforts, regardless of the technical solutions. However, in terms 

of research on recycling attitudes and motivations, the logistics literature is still lacks 

behind the psychologists and behaviourists. 

 

 This study examines the attitudes and motivations towards recycling of multi-tier 

supply chain participants, including households, collectors and processors, in a Pakistani 

plastic recycling supply chain. The study provides rich understanding of the phenomenon 

through a series of comprehensive interviews and survey questionnaires. The study 

covers 360 households, 41 scrap dealers, 26 plastics pre-processors, and 28 plastics 

recyclers from seven cities in Pakistan. It contributes to the reverse logistics literature 

from a behavioural perspective, which is often rare but desirable. The definitions and 

measurements of attitudes and motivations are adapted from theories of reasoned actions 

and planned behaviour (Fishbein and Ajzen, 1975; Thøgersen, 1994). The focus on such 

behavioural aspects helps to uncover key drivers of recycling such as regulation, 

economic, and corporate citizenship (Debrito and Dekker, 2004) among participants in a 

multi-tier supply chain. A previous attempt to understand reverse logistics in plastic 

recycling found that regulations and market forces may affect the profitability, 

investment, participation, and ability of private recycling firms (such as haulers, scrap 

dealers and recycling firms) in the USA, and subsequently the effectiveness of the reverse 

logistics flow of plastics recyclables (Pohlen and Theodore II, 1992). This study of 

recycling attitude and motivation in Pakistan is valuable because they may act as drivers 

or inhibitors to recycling policies and regulations. Also, such drivers may play different 

roles in different countries. 

 

 Many of the previous studies focused mainly on the behaviour of a single supply 

chain actor such as the consumer, customer or purchaser (e.g., Anderson and Brodin, 

2005; Mantel et al., 2006; Kipperberg, 2007). Instead, this study is one of the very few 

which attempts to examine the recycling attitude and behaviour of multiple actors in a 

multi-tier supply chain. An example of the benefits of considering the behaviours of 

multiple actors can be found in Gomes et al. (2008), which developed a multi-criteria 

decision support system to evaluate decision makers such as the government, manager, 

and consumer preference of alternatives for plastic waste disposal. Furthermore, this 

study enhances the understanding of a plastic supply chain by focusing on consumer and 

other private-sector participants such as scrap collectors, scrap dealers, re-processors or 

re-manufacturers (Guerin et al., 2001). The extension of such research beyond consumer 

behaviour will help to explain and improve the end-to-end efficiency of plastics and 

similar recycling supply chains. 

 

II. Literature Review and Theoretical Concepts 
 The studies of recycling attitudes and motivations can help to explore and explain 

their roles in the recycling efforts. For example, the study of consumer recycling 

behaviour by Thøgersen (1994) found that a positive attitude towards recycling is 

inadequate in promoting recycling. In fact ability, opportunity and social norm are 

essential conditions which enable recycling behaviour.  
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 To fully understand recycling attitudes and motivations there is a need to clarify 

several key concepts. The word “behaviour” can be referred to as an observable act 

(Fishbein and Ajzen, 1975). Plastic recycling behaviour can be measured as actual acts in 

sorting, storing and selling (in some countries putting or sending recyclables to 

designated recycling bins or sites) end-of-use and end-of-life plastic items from house 

garbage. On the other hand, “attitude” can be defined as a learned predisposition to 

respond in a consistently favourable or unfavourable manner with respect to a given 

object (Fishbein and Ajzen, 1975). Attitude may be conceptualised as the amount of 

affect for or against some object (Thurstone, 1931). The term attitude reflects the 

evaluation of the behaviour and its outcome. Attitudes are important as they determine 

people’s behaviour and provide an insight into their motivating values and beliefs 

(Kulatunga, Amaratunga, Haigh, & Rameezdeen, 2006). Attitude cannot be observed 

directly but has to be inferred from observed consistency in behaviour, similarly, if 

directly asked, informants might not be able to (or want to) provide accurate answers 

concerning their recycling attitudes. Thus, we may measure recycling behaviour in terms 

of sorting, storing and selling of end-of-life and end-of-use plastic items as a proxy for 

recycling attitudes. 

 

 “Motivation” is the intrinsic/extrinsic drive of an actor to choose one or the other 

alternative acts toward the target object. Motivation is defined as the processes that 

account for an individual’s intensity, direction, and persistence of effort toward attaining 

a goal (Robbins, Judge, & Sanghi, 2009). Similarly, motivation is the set of processes 

that arouse, direct, and maintain human behaviour toward attaining certain goal 

(Greenberg & Baron, 1997). Motivation can be conceptualised by means of Fishbein and 

Ajzen’s extended “expectancy value” attitude theory (Thøgersen, 1994). A number of 

researches have measured recycling motivates through experimental studies on the 

effectiveness of incentives (including payment) on recycling behaviour and found that 

any type of intervention increased recycling behaviour over baseline levels. For example, 

Diamond and Loewy (1991) found lotteries to be a better incentive than simple cash 

payments. Hopper and Nielsen (1991) measured the role of block leaders on community 

participation in a recycling program and its impact on recycling behaviour. De Young 

(1986) concluded that incentive and frequent prompts may increase the desired 

behaviour, although they do not create “long term, enduring changes in the behaviour”.  

 

 In depth studies portray different intrinsic/extrinsic recycling motivates based on 

different situations. For example De Young (1986) stated money/economic benefit of 

recycling is an important intrinsic motive. Similarly, Hopper and Nielsen (1991) explored 

that recycling is an altruistic behaviour. Kaseva and Gupta (1996) concluded that 

recycling could generate even better income than official minimum wages, create gainful 

employment and provide raw material for small scale industries. Based on the theory of 

reasoned action, Thøgersen (1994) suggested that motivation has its roots in awareness, 

social norms and intentions.  

 

 “Awareness” stands for understanding, knowledge and/or recognition. Awareness 

implies knowledge gained through one's own perceptions or by means of 

information.  Awareness regarding recycling can be directly measured by asking 

about positive or negative consequences of recycling.   
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 “Social norms” refer to the belief that certain referents think the person should or 

should not perform the behaviour in question (Fishbein and Ajzen, 1975). 

Accordingly, social norms can be measured by referring to the informant’s belief 

that the society expects people to recycle because it is part of the social and moral 

obligation, or it helps to reduce environmental problems. A person may or may not 

be motivated to comply with any given referent; this is called “subjective norms”. 

Studies showed that recycling behaviour of a person can be substantially 

influenced by the social norms (Bratt, 1999; Hopper & Nielsen, 1991;Vining & 

Ebreo, 1992). For example, Hopper and Nielsen (1991) and Bratt (1999) observed 

a positive, yet indirect, influence of social norms on recycling behaviour. In 

contrast, Vining and Ebreo (1992) provided evidence of direct influence of 

perceived social norms on recycling. 

 

 “Intention”, in general, is a person’s subjective probability to perform the 

behaviour in question. Such a probability is very difficult to measure. Recycling 

intentions are measured by asking informants if they would or would not sort, 

store and sell (in some countries putting or sending recyclables to designated 

recycling bins or sites) end-of-use and end-of-life plastic items from household 

garbage. The theory of reasoned action posits that individual behaviour is driven 

by behavioural intentions when intentions are a function of an individual’s attitude 

towards the behaviour and surrounding the performance of the behaviour.  

 

 According to Pieters’ (1991) elaboration likelihood model, motivation leads to the 

performance of the behaviour only if an actor commands the required abilities to perform. 

Thøgersen (1994) further argues that such ability may be measured by two main 

concepts: task knowledge and habits. Many studies demonstrate that specific knowledge 

of recycling is significantly, positively related with recycling (Scott, 1999; Vining & 

Ebreo, 1992). Studies have also shown that informing consumers regarding the 

importance of recycling, as well as how and where to recycle, can enhance public 

participation in recycling (Do Valle, Reis, J., & Rebelo, 2004; Mee, Clewes, Phillips, & 

Read, 2004). Many authors believe that knowledge of the environmental benefits of 

recycling can also relate to the awareness of recycling consequences (Bratt, 1999; Hopper 

& Nielsen, 1991; Vining & Ebreo, 1992). 

 

 In the same context, Ewing (2001) observed that knowledge of recycling facilitates 

and participation multiplies the intensity of curb-side recycling. Derksen and Gartrell 

(1993) observed that if people are being provided with the mechanism for adopting the 

behaviour, the probability of individual action will increase. If households are provided 

with bins for recyclable items, if these boxes/bins are picked up with the regular garbage, 

and if a wide variety of items are accepted for recycling, individuals would probably be 

more likely to engage in recycling on a regular basis. Furthermore, researchers who 

focused on the implications of past behaviour in terms of habits concluded that the 

relationship between past behaviour and intentions are typically stronger when the 

behaviour is habitual and vice versa (Ouellette & Wood, 1998; Thøgersen, 1994; 

Verplanken, Aarts, van Knippenberg, & Moonen, 1998). In fact, habits are learned acts 

that become automatic responses in specific situations. Previous recycling studies 

indicate that past repetitive recycling experience (habit) should be included when 
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considering the prediction of recycling behaviour (Boldero, 1995; Cheung, Chan, & 

Wong, 1999). 

 

 The above theoretical concepts are used in this study to reveal the attitudes and 

motivations of both households and private recycling firms. Compared to households, it 

is believed that private recycling firms are more motivated by profitability. Furthermore, 

different intentions and social (industrial) norms could compel private firms to invest in 

improving their task knowledge and abilities in recycling businesses.  

 

III. Methodology 
 This research project is carried out in two phases. During phase I informal 

interviews of different participants are conducted; the interviews are guided by a semi-

structured questionnaire. Later in phase II there are cross sectional surveys of 360 

households and 41 scrap dealers and interviews with 26 plastics pre-processors and 28 

plastics recyclers from seven cities in Pakistan. The following sections explain these two 

phases in detail. 

 

A. Phase I (Initial interviews) 

 This study begins with an exploratory phase, which includes informal interviews 

through semi-structured questionnaire that constitute the preliminary part of the study. 

The aim of these questions is to identify the recycling supply chain structure and to 

construct a roadmap for the next phase. This part includes basic informative questions 

such as the number and type of participants in the recycling supply chain and major 

recycling activities being performed individually and collectively across the chain. Since 

the recycling supply chain is highly informal, to gain a real insight, adequate time and an 

informal atmosphere is maintained throughout the research.  

 

 Based on the initial interviews guided by semi-structured questionnaire, a long 

plastic recycling chain is observed and the key participants are identified. The chain 

begins with the common man (household) who collects, sorts, stores and sells end-of-use 

and/or end-of-life recyclables. The recycling process starts when waste pickers as 

initiators, visit peoples’ homes to collect and accumulate end-of-use and/or end-of-life 

recyclables on specially designed vehicles with the intention to sell it to junk dealers 

(scrap dealers) who further sell to the main salvage or scrap market. Plastic pre-

processors purchase plastic recyclables and then perform activities such as washing, 

shredding (cutting), and finally converting recyclables into small granules, which are 

later procured by plastic moulders/converters to produce new recycled items. 

 

B. Phase II (Surveys and interviews) 

 The second phase constitutes the formal part of the study. Seven major cities - 

Karachi, Hyderabad, Lahore, Gujranwala, Islamabad/Rawalpindi, Faisalabad and Multan 

–are selected for their diversity of firms, population and demographic similarity to other 

major cities across the country. Data collection takes place between September and 

December 2013. Table I summarizes the chosen samples of participants and their 

respective methods of data analysis. 
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Table 1: Sampling and analysis methods 

 

 Households are defined as individuals engaged in collection, assortment, storage 

and selling of recyclable (end-of-use and end-of-life plastic) items. A cross sectional 

questionnaire design is employed to measure recycling behaviour of the households. The 

questionnaire is administered to a sample size of 360 (N = 360) households, selected 

randomly from the six major cities, cited above. Of the participants, 68.88% (N = 248) 

are female, 31.12% (N = 112) are male. Ages ranged from 16 to 77 years, with a mean 

age of approximately 36 years (S.D. = 14.72). Response rate varies between 63% and 

100%, with an average response rate of 87%. The quantitative data is analysed through 

descriptive statistics (mean analysis) by computing the mean analysis of respective scale 

items. Questions are measured by using a five-point Likert scale where “5” is allocated to 

strongly agree / strongly acceptable / strongly preferable / highly aware, and “1” to 

strongly disagree / not acceptable at all / not preferable at all / completely unaware. 

 

 Scrap dealers are defined as individuals/parties engaged in activities such as 

procurement and collection of recyclables from households and waste pickers, followed 

by sorting, storage, resale and delivery to plastic pre-processors. The survey 

questionnaire design is selected to measure the recycling behaviour of scrap dealers. 51 

scrap dealers are selected through snowball sampling from the six major cities, cited 

above. Based on literature review, a structured questionnaire that includes all behavioural 

variables was used. Overall, 41 (80.39%) completely filled questionnaires are collected 

between September to December 2015; the remaining 10questionnaires are discarded due 

to incomplete information. The same data analysis techniques are used as for the 

households.  

Recycling Participants 
Research 

Design 
Sample 

Size 
Measurement 

Technique 
Data 

Analysis 

60 Households each from 
Karachi, Islamabad/Rawalpindi, 
Lahore, Multan, Hyderabad, and 

Faisalabad. 

Cross 
Sectional 
Survey 

360 

Structured 
Questionnaire 

(Five Point 
Likert Scale) 

Mean 
Analysis 

Scrap dealers 
(10 Karachi, 10 Lahore, 8 

Multan, 4 Islamabad, 4 
Gujranwala, and 5 Faisalabad) 

Survey 41 

Structured 
Questionnaire 

(Five Point 
Likert Scale) 

Mean 
Analysis 

Plastic Pre-processors (6 
Karachi, 6 Lahore, 6 

Faisalabad,  4 Gujranwala, 4 
Rawalpindi) 

Multiple 
Case 

Studies 
26 

Structured 
Questionnaire 
with Closed & 
Open ended 
Questions 
(Five Point 

Likert Scale). 

Mean 
Analysis 

along 
with 

Qualitativ
e 

Analysis 

Plastic Recyclers/Converters 
/Moulders 

(12 Karachi, 10 Lahore, 6 
Faisalabad) 

Interviews 28 

Structured 
Questionnaire 
with Closed & 
Open ended 
Questions 
(Five Point 

Likert Scale) 
Questions) 

Mean 
Analysis 

along 
with 

Qualitativ
e 

Analysis 
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Post Consumer 

Waste 

 Plastic pre-processors are defined as the organizations/parties engaged in pre-

sorting, sorting, and washing, shredding (cutting), granulation and packaging. In-depth 

interviews via semi-structured questionnaire with the pre-processors are conducted 

because the overall objective of the study is to facilitate the deep understanding of 

phenomena by providing a rich description based on a holistic view (Merriam, 1998). 

The study focuses on what happens, and on processes rather than on “snapshots” of 

reality. Therefore, in-depth interviews help to elicit attitudes and motivations and general 

recycling information (i.e. age of the business, number of employees, raw material 

conditions, and source of raw material, procurement considerations, average daily 

requirements, production capacity, capacity utilisation, safety stock, output, packaging 

and target market). Interviews are administrated through closed and open ended 

questions. All the in-depth interviews follow the same sequence of questions, and most 

sessions are recorded, with approval, for accuracy of information. A total of 26 (N = 26) 

pre-processor firms are studied, 16 firms (61.54%) are registered and the remaining 

10firms (38.47%) are non-registered. Data are analysed by descriptive statistics (mean 

analysis), and questions are measured by using the same five-point Likert scale.  

 

 Plastic recyclers/moulders/converters are defined as the organisations engaged in 

procurement of granules, reprocess and production of new recycled products. In-depth 

interviews via semi-structured questionnaire with 28 plastic recyclers/ moulders/ 

converters from three major cities, Lahore, Karachi, and Faisalabad were conducted. The 

main objective of the interviews is to measure the recycling behaviour of the plastic 

recyclers. Interviews are conducted through closed and open ended questions. All the in-

depth interviews follow the same sequence of questions, and most sessions are recorded, 

with approval, for accuracy of information. Data are analysed through descriptive 

statistics (mean analysis), and questions are measured by using the same five-point Likert 

scale. 

 

IV. Findings 
 Based on raw material differentiation, the plastics industry of Pakistan can be 

classified into two: virgin plastic processing, and plastic recycling. Structural flow of 

virgin and recycled plastics is explained in Figure 1. Virgin plastic firms purchase 

virgin/new granules from the wholesale market and convert them into final consumable 

plastic product/s. Consumers, including organisations and households, purchase and 

consume the plastic products and by the end-of-use and end-of-life, these plastic products 

serve as raw material for the plastic recycling industry. The recycling process starts when 

waste pickers, as initiators, visit peoples’ homes to collect and accumulate end-of-use 

and/or end-of-life recyclables on specially designed vehicles with the intention to sell it 

to junk dealers (scrap dealers/brokers) who further sell in the main salvage market, scarp 

market or intermediate processors. Subsequently, plastic pre-processors purchase plastic 

recyclables and then perform activities such as washing, shredding (cutting) and finally, 

conversion of the recyclables into small granules which are then procured by plastic 

moulders/converters to produce new recycled items. Plastic pre-processors produce 

granules from plastic scrap (recyclables plastic) normally collected from three different 

sources including end-of-life plastic, and end-of-use plastic (main source: household 

wastage) and production waste (main source: virgin plastic industry).  
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Figure 1: Flows of virgin and recycled plastics in Pakistan 

 
A. Households’ Recycling Attitudes and Motivations 

 Appendix 1 summarises results for the recycling attitudes and motivations of 

households. On average, households are found to have positive recycling behaviours. 

Based on the mean values (denote ‘x’) they appear to participate strongly in sorting 

(x=4.20), storage (x=4.12) and selling (x=4.10) of plastic waste, signalling positive 

attitudes of households towards plastic recycling. Households also report habits in 

arranging special bins (x=4.78) for assortment, storage and end-of-use and end-of-life 

plastics on a relatively regular basis (x=3.84). 

 

 Conversely, the awareness of the benefits or consequences of recycling among the 

households appears to vary. On one hand, households appear to have a high level of 

awareness of the monetary burden of waste going to landfills (x=4.01), the impacts to the 

pollution (x=3.98) and the ability of recycling to create a clean environment (x=3.87). On 

the other hand, the levels of awareness of the effect of recycling in reducing the monetary 

burden of importing virgin plastics (x=2.15) and the monetary benefits of importing less 

virgin plastics (x=2.39) appear to be lower. These results disclose that households in 

Pakistan are, generally, well aware of the positive impacts of recycling to the 

environment, but lack technical knowhow on the differences between virgin and recycled 

plastics.  

 

 The households’ responses regarding the opportunity to participate in recycling 

clearly indicate the important role played by private waste recycling firms. Apparently, 

the main opportunity to participate in recycling is facilitated by private waste pickers who 

regularly visit the households (x=4.17). Instead, households feel that the municipal and 

local governments provide limited recycling programs to facilitate the assortment of end-

of-use and end-of-life plastics (x=1.20) and install special facilities to collect and dispose 

of such waste (x=1.80). In summary, the opportunity for households to participate in 

recycling is limited due to poor facilities and initiatives provided by the local and 

municipal government, but on the other hand, household recycling relies heavily on 

private waste pickers. 

 

 The next findings are interesting because they help to explain recycling 

motivations. The results disclose the variation of drivers with respect to social and 

personal norms. It is interesting to find that social and moral obligation (x=4.12) appears 
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to be a stronger driver; however, helping to reduce the environmental problem (x=2.30) 

appears to be a less important driver behind positive recycling behaviours. This appears 

to suggest that household recycling intentions are largely driven by their social and moral 

obligation. Even though the earlier results confirm that households are aware of the 

benefits of recycling to the environment, the intention to recycling appears not to be 

driven by the need to reduce environmental problems. Economic benefit appears to be 

another motive behind recycling behaviour. Households declared that they are aware of 

the monetary rewards of selling recyclables (x=4.02) and they participate in recycling to 

earn money (x=4.23). These measures reveal that, even though it is possible that social 

norms played a role in driving recycling behaviour, monetary returns appear to be the 

main drivers among Pakistani households. 

 

B. Scrap Dealers’ Recycling Attitudes and Motivations 

 Appendix 2 summarises the results for the recycling attitudes and motivations of 

scarp dealers, plastic pre-processors and plastic moulders in Pakistani multi-tier plastic 

recycling supply chain. Results disclose that on average, different supply chain tiers 

possess positive attitudes, which are reflected in their task knowledge and abilities. For 

example, all chain participants adopt proper measures and use suitable techniques during 

manufacturing of recycled products/items (x=4.26-3.26). In this regard, mean values 

signal that pre-processors (x=4.26) adopt somewhat better measures during recycling as 

compared to other channel participants such as plastic moulders (x=3.66) and scarp 

dealers (x=3.26). Similarly, all the channel participants have a specialised workforce 

(x=4.90-3.87) and have sufficient experience and skills to perform recycling activities 

(x=4.54-4.10). However, in terms of physical resources such as specialised equipment for 

(a) packaging of recycled products/items, (b) pre-assortment, assortment, wash, 

shredding, (c) assortment of plastic recyclables and specialised equipment/bins for (a) the 

storage of recycled products/items, (b) storage of recycled granules, (c) storage of plastic 

recyclables, plastic moulders possess better physical resources (x=3.89/4.61) as compared 

to pre-processors (x=2.26/4.00) and scrap dealers (x=1.20/2.14) respectively.  

 

 In terms of motivations, only plastic moulders consider recycling as their social 

and/or moral obligation, otherwise, scrap dealers and pre-processors consider recycling as 

a business for purely profit-making. In this regard, high mean scores (x=3.99/3.71) depict 

that among the chain participants, only plastic moulders consider recycling as a 

mechanism to serve the community, therefore, they engage themselves in various societal 

activities and manage social programs to create recycling awareness. Whereas, 

comparatively low mean scores (x=2.46/1.13 & x=2.55/1.33) for scrap dealers and plastic 

pre-processors, portray an alarming situation as these channel participants do not consider 

recycling as their social obligation and therefore they do not participate in any societal 

and/or awareness campaigns/activities.  

 

 As stated earlier, the private recycling firms’ responses regarding the opportunity 

to participate clearly indicate the important roles played by various supply chain 

participants (recycling firms). The main concern in this regard is of scrap dealers and pre-

processors who believe that recycling activities requires less effort (x=3.98/3.88), 

because it is their family business. Similarly, recycling business needs less investment 

(x=3.33/3.35), requires limited knowledge and can be easily managed through limited 

managerial expertise (x=3.72/3.97). In contrast, plastic moulders decline the opinion of 
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other channel participants and believe recycling is an expensive business which needs 

proper knowledge and managerial expertise (x=2.00-2.55). However, all the channel 

participants unanimously complained that both local governments and municipalities 

rules and regulations do not promote this “environmental friendly” business (x=2.22-

1.12).        

 

 Finally, regarding recycling, remarkable awareness is reported by all the channel 

participants. The high mean scores reflect a high level of awareness of scrap dealers, pre-

processors and plastic moulders regarding positive consequences of recycling on the 

reduction of environmental pollution (x=3.39-4.43),collection of community garbage 

(x=3.89-4.02),reduction of landfill burden (x=3.97-4.33). These average scores indicate 

that all the channel participants are well aware of the positive consequences of recycling 

as well as harmful consequences of plastics waste to the environment; however, at 

present, channel participants are comparatively less aware of the burden of importing 

virgin plastics(x=3.39-4.43). Finally, all the channel participants declared recycling is a 

highly rewarding business (x=4.01-4.33). 

 

C. Post-hoc Correlation Analyses 

 In addition to the measurement of households’ recycling attitudes and motivations, 

we further performed correlation analyses to discover the potential drivers for household 

recycling behaviour (sorting, storing and selling) in Pakistan (see Appendix 3). Our 

analyses show that sorting, storing and selling behaviour appear to be highly correlated 

(P<0.01) with each other. This means households who attempt to sort their garbage for 

recycling also put effort in storing and selling the recyclable materials. The analyses also 

show a significant correlation between recycling behaviour and recycling habits of 

households (P<0.01), indicating that recycling has now become a common habit. 

 

 Interestingly, the correlation analyses show that the aspects in which households 

have high levels of awareness (awareness of the benefits of recycling on environmental 

pollution, landfill reduction, and clean environment) also seem to be highly correlated 

with their sorting, storing and selling behaviours. As expected, the analyses indicate that 

the recycling behaviour of households is highly correlated with one personal motive: 

monetary benefit (P<0.01). In addition to this, recycling behaviour is also positively 

correlated with the opportunity to recycle offered by waste pickers (P<0.01). 

Unexpectedly, no significant correlation between social norms and the sorting, storing 

and selling behaviours is found. On the other hand, probably due to the lack of 

involvement/investment by municipalities and local governments in recycling process, 

insignificant correlation between recycling behaviour and available opportunities is 

found. The lack of households’ understanding of the impact of recycling on the import of 

virgin plastics clearly explains why household awareness in this aspect is found not to 

correlate with their recycling behaviour.  

 

V. Discussions and Implications 
 The findings of this study provide rather interesting insights. The findings suggest 

that the households’ relatively positive recycling behaviour is not only driven by 

monetary motivation, but also awareness of the impact of plastic waste on pollution and 

landfill, their recycling habits, and the opportunity to participate in recycling, which can 

be explained by the theory of reasoned actions and planned behaviour (Fishbein and 
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Ajzen, 1975; Thøgersen, 1994). Since the study confirms that the higher the level of the 

above awareness the higher the recycling behaviour of the households, more awareness in 

the above aspects is desirable. Furthermore, from a theoretical lens, this indicates that 

household recycling is not only self-interest behaviour but also altruistic behaviour, as 

suggested by Hopper and Nielsen (1991). There are also indications that the lack of 

awareness of the plastic businesses (burden of importing virgin plastic) is one of the 

reasons behind the lack of correlation between such an awareness and recycling attitudes 

(behaviours). Since the opportunity to recycle is mainly provided by private recycling 

firms such as waste pickers and scrap dealers, rather than governmental initiatives, the 

analyses rightly suggest private recycling firms as the main enabler of household 

recycling in Pakistan.  

 

 The unique approach of this study helps to reveal the motivations behind each 

participant from the multi-tier supply chain. Interestingly, even though the moral 

obligation (social norms) to recycling among households appears to be high it is not 

found to be correlated with household recycling behaviour. Similar to households, scrap 

dealers and pre-processors are aware of the harmful consequences of plastics waste to the 

environment and burden of landfill but they are less aware of the burden of importing 

virgin plastics. Virgin plastic supply chain and recycling plastic supply chain appears to 

be two different businesses for these participants. Plastics moulder and converters are 

aware of the harmful consequences of plastics waste to the environment, burden of 

landfill and also the burden of importing virgin plastics. Unlike scrap dealers and pre-

processors, moulders consider recycling as an obligation; to them the recycling business 

is a money-making business and a way to serve the community. This is not the case for 

other participants such as waste pickers, scrap dealers and plastic re-processors, who do 

not see their business as a move to save the environment. Also, to a high degree, it is a 

money-making business rather than a way to serve the community. The self-interest 

behaviour and profitability-driven attitudes among private recycling firms is clearly 

stronger than the households leading to the belief that as long as there is still a high return 

from the market, as opposed to the cost of recycling activities, these firms become the 

main driver for household recycling in the country.  

 

 This study also helps to identify some bottlenecks or barriers within the Pakistani 

plastic recycling supply chain. Basically, the waste pickers, scrap dealers and pre-

processors lack physical resources (finance) and the moulders lack managerial expertise. 

The opportunity for waste pickers and scrap dealers to participate is high because it does 

not require high investment or managerial expertise. The opportunity for waste pickers 

and scrap dealers to participate in recycling is limited due to poor facilities and the lack 

of initiatives of the municipals. Scrap dealers claim that they have sufficient experience 

and skills to perform recycling tasks. Instead, the waste pickers and scrap do not have 

special equipment to sort and store plastics waste. The opportunity for re-processors to 

participate is high because it does not require high investment or managerial expertise. 

Unlike scrap dealers, they do have special equipment to pack and store plastics waste. 

However, they lack special equipment for pre-assortment, assortment, washing, 

shredding, and granulation, which is fairly common in the Western world. They also 

claim to have sufficient experience and skills to perform recycling tasks. Financial 

support could be the main reason for such a problem. The opportunity for moulders to 

participate is not as high as what scrap dealers or pre-processors report because they need 
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even higher investment and managerial expertise. Unlike scrap dealers, they do have 

special equipment to pack and store plastics waste but they lack state-of-the-art 

technology. Another barrier is that the local governments and municipalities rules and 

regulations appear not to promote such an environmental friendly business. To a lesser 

degree than the scrap dealers, pre-processors complain that local governments and 

municipalities rules and regulations do not promote this “environmental friendly” 

business. 

 

 Finally, this study provides some implications to the theory and practice. 

Particularly, it demonstrates households and private recycling companies can be 

motivated by different sets of drivers. Especially, environmental consciously or 

awareness is found to be one of the drivers behind household recycling but for private 

recycling companies monetary reward is the main reason for their participation in the 

business. Since the opportunity for households to recycle is mainly provided by private 

firms, there is a need to ensure the existence and profitability of private recycling firms in 

the multi-tier supplier chains. Furthermore, this study reveals that, in some countries, 

unlike the conventional wisdom, social norms or obligation may not be the main drivers 

behind the recycling intention and attitude for every participant in the multi-tier supply 

chain. Now, this study confirms the main drivers of household recycling behaviour and 

private firm involvement in the recycling businesses, the government could focus on 

providing the right awareness campaigns and financial supports.   

 

VI. Conclusion  
 This study discovers that all participants (households, waste pickers, scrap dealers, 

pre-processors, and moulders), at varying degrees, appear to have positive plastic 

recycling attitudes and motivations. It uncovers the importance of environmental 

awareness. The fact that all participants are aware of the negative consequences of the 

dumping of plastic waste to the environment and the cost burden of landfills does help to 

promote household recycling behaviour and private firms’ involvement in recycling 

businesses. Apparently, monetary benefits are the most significant and common 

motivating factors for recycling for all participants. Surprisingly, social norms have a 

great and positive impact on recycling behaviours of only households and plastics 

moulders. Instead, scrap dealers and plastics re-processors do not consider their 

businesses a social obligation. Perhaps there is a need for more promotion in corporate 

social responsibility. Since the sense of social reasonability is not balanced, investment 

and efforts in improving the flows of plastics recycling would certainly vary along the 

supply chain. The study also highlights the need for more awareness of the consequences 

of not recycling at specific tiers of the supply chain.  

 

 In terms of the theoretical and practical implications, in addition to demonstrating 

that there is a need for different theoretical frameworks for households and private 

recycling companies, this study also helps governments from countries with similar 

supply chain structures to understand and improve recycling rates. The opportunity for 

waste pickers and scrap dealers to participate in recycling businesses relatively is driven 

by the need for low investment and managerial expertise. Instead, the government needs 

to help moulders or converters to acquire investment and managerial expertise. 

Appropriate policies are required to help moulders or converters who are reluctant or 

unable to invest, especially in new technology. The behavioural findings of this study can 
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complement the other studies which focus on the technical and economical aspects of 

solid waste management or recycling supply chains. While not being considered by this 

study, further research should look into the impacts of various recycling facilities and 

opportunities on household recycling behaviour because they are, essentially, the main 

“suppliers” of household waste. 
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Appendix 1: Households’ recycling motives and behaviours 

No 
Variables 

Mean 
Recycling Behaviour (Attitude) 

1. 
I and my family sort (end-of-use and end-of-life plastic) items from house 

garbage 
4.20 

2. 
I and my family store (end-of-use and end-of-life plastic) items from 

house garbage 
4.12 

3. 
I and my family sell (end-of-use and end-of-life plastic) items, sorted and 

sorted for recycling 
4.10 

 Awareness  

4. 
We are completely aware of the negative consequences of 

environmental pollution 
3.98 

5. 
We are completely aware of the heavy burden on balance of payment 

due to import of virgin plastics 
2.15 

6. 
We are completely aware of the heavy burden on balance of payment 

due to landfills 
4.01 

7. 
We are completely aware of the positive consequences of recycling on 

clean environment 
3.87 

8. 
We are completely aware of the positive effects of recycling to reduce 
burden on balance of payment because of less import of virgin plastics 

2.39 

 Recycling habit  

9. 
I and my family have arranged special bin/s for assortment, storage of 

end-of-use and/or end-of-life plastics 
4.78 

10. 
Assortment & storage of end-of-use and/or end-of-life plastics is the 

explicit activity and responsibility being performed regularly 
3.84 

 Opportunity to participate  

11. 
Municipalities and local governments initiate different programs to 

facilitate assortment of end-of-use and/or end-of-life plastics 
1.20 

12. 
Municipalities and local governments have installed special facilitates 
(bins) on different locations (ease of community excess) to collect and 

dispose of end-of-use and/or end-of-life plastics 
1.80 

13. 
Private waste pickers (recycling supply chain member) regularly visit us 

to collect end-of-use and/or end-of-life plastics 
4.17 

 Social  and personal norms  

14. 
I and my family assort & store end-of-use and/or end-of-life plastics from 

house garbage because it’s our social and moral obligation 
4.12 

15. 
I and my family assort & store end-of-use and/or end-of-life plastics from 

house garbage because it’s help to reduce environmental problem 
2.30 

 Motivation  

16. We are completely aware of the monetary benefits by selling recyclables 4.02 

17. 
I and my family assort & store end-of-use and/or end-of-life plastics from 

house garbage to earn money 
4.23 
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Appendix 2: Recycling motivation and ability of private recycling companies  

No. Behavioural Variables & Measurements 

(a) 
Plastic 

Moulders 
(N=28) 

(b) Pre-
Processor 

(N=26) 

(c) 
Scrap 

Dealers 
(N=41) 

Ability and Task Knowledge 

1. 
Adopt proper measures and use suitable 
techniques during manufacturing of recycled 
products/items.   

3.66 4.26 3.26 

2. 

Have special equipment’s for (a) packaging 
of recycled products/items, (b) pre-
assortment, assortment, wash, shredding 
and granulation, (c) assortment of plastic 
recyclables. 

3.89 2.26 1.20 

3. 

Have special equipment’s/bins for (a) the 
storage of recycled products/items, (b) 
storage of recycled granules, (c) the storage 
of plastic recyclables.  

4.61 4.00 2.14 

4. 
Have specialized force/team or individual to 
perform recycling activities. 

4.90 3.99 3.87 

5. 
Have sufficient experience and skills to 
perform recycling tasks. 

4.54 4.34 4.10 

Social Norms 

7. 
Engaged in societal activities, manage social 
programs for recycling awareness  

3.77 1.33 1.13 

8. 
Main objective of our business, in addition to 
profit, is to serve the community.  

3.99 2.55 2.46 

Opportunity to Participate 

9. 

Local governments and municipalities rules 
and regulations (exempting from local taxes) 
promote this “environmental friendly” 
business. 

2.12 2.22 1.12 

10. Recycling business needs less investment. 2.00 3.35 3.33 

11. 
I/we are in this business because it is our 
family business. 

2.55 3.88 3.98 

12. 
Recycling business needs limited knowledge 
and managerial expertise. 

2.06 3.97 3.72 

Awareness  

13. 
Recycling business help to reduce 
environmental pollution. 

4.43 3.39 3.43 

14. 
Recycling business help to reduce burden on 
import of virgin plastics. 

4.14 2.76 2.24 

15. 
Recycling business help to accumulate 
community garbage.  

4.00 4.02 3.89 

16. 
Recycling business reduce burden on 
landfills.  

3.97 4.32 4.33 

Motivation 

17. 
Recycling business is highly rewarding 
(monetary) business. 

4.01 4.03 4.33 
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Appendix 3: Correlation tables for households 
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

1. Sort 1 0.815** 0.861** 0.682** -0.003 0.745** 0.591** 0.055 0.717** 0.038 0.020 0.971** 0.275** 0.556** 0.015 0.056 0.005 

2. Store 0.815** 1 0.736** 0.797** -.0.006 0.603** 0.707** 0.019 0.578** 0.010 -0.001 0.792** 0.241** 0.674** -0.001 0.015 0.000 

3. Sell 0.861 0.736** 1 0.618** -0.031 0.851** 0.532** 0.015 0.819** 0.017 0.001 0.835** 0.226** 0.482** -0.008 0.004 .0.030 

4. Environment 
Pollution 

0.682** 0.797** 0.618** 1 0.004 0.516** 0.896** 0.024 0.495** 0.038 0.016 0.682** 0.132* 0.839** -0.053 0.025 -0.032 

5. Inc. Burden on 
BOP 

-0.03 -.0.006 -0.031 0.004 1 -0.048 0.015 0.789** -0.050 0.031 -0.012 -0.008 -0.050 -0.028 0.011 0.623** -0.021 

6. Landfills 0.745** 0.603** 0.851** 0.516** -0.048 1 0.490** 0.006 0.978** -0.040 0.029 0.727** 0.188** 0.433** 0.027 0.000 0.015 

7. Clean 
Environment 

0.591** 0.707** 0.532** 0.896** 0.015 0.490** 1 0.010 0.486** 0.049 0.050 0.606** 0.088 0.930** -0.064 0.001 -0.033 

8. Reduce 
Burden on BOP 

0.055 0.019 0.015 0.024 0.789** 0.006 0.010 1 0.005 -0.085 -0.059 0.053 -0.029 -0.029 0.014 0.832** 0.006 

9. Monetary 
Benefits 

0.717** 0.578** 0.819** 0.495** -0.050 0.978** 0.486** 0.005 1 -0.037 0.027 0.699** 0.203** 0.410** 0.034 0.000 0.020 

10. Municipal 
/Gov initiative 

Program 
0.038 0.010 0.017 0.038 0.031 -0.040 0.049 -0.085 -0.037 1 0.232** 0.032 -0.003 0.040 -0.036 -0.115* -0.005 

11. 
Municipal/Gov 
initiative Bins 

0.020 -0.001 0.001 0.016 -0.012 0.029 0.050 -0.059 0.027 0.232** 1 0.025 0.066 0.050 -0.045 -0.013 -0.036 

12. Role of waste 
picker 

0.971** 0.792** 0.835** 0.682** -0.008 0.727** 0.606** 0.053 0.699** 0.032 0.025 1 0.248** 0.569** 0.002 0.059 -0.011 

13. Habitual 0.275** 0.241** 0.226** 0.132* -0.050 0.188** 0.088 -0.029 0.203** -0.003 0.066 0.248** 1 0.095 -0.015 0.056 -0.025 

14. Recycling 
Explicit Activity 

0.556** 0.674** 0.482** 0.839** -0.028 0.433** 0.930** -0.029 0.410** 0.040 0.050 0.569** 0.095 1 -0.044 -0.016 -0.024 

15. Social 
Obligation 

0.015 -0.001 -0.008 -0.053 0.011 0.027 -0.064 0.014 0.034 -0.036 -0.045 0.002 -0.015 -0.044 1 0.013 0.859** 

16. Environment  
as Social 

Responsibility 
0.056 0.015 0.004 0.025 0.623** 0.000 0.001 0.832** 0.000 -0.115* -0.013 0.059 0.056 -0.016 0.013 1 0.015 

17. Personal 
Need 

0.005 0.000 -.0.030 -0.032 -0.021 0.015 -0.033 0.006 0.020 -0.005 -0.036 -0.011 -0.025 -0.024 0.859** 0.015 1 

Note: **p<0.01; *p<0.05 

 

 


