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them a nuisance. It was argued by the latter authors that this probably occurred 

because some WPs were known to remove waste from bins and scatter it 

indiscriminately at the site of sourcing. Sandhu et al. (2016) uncovered an extreme 

form of collusion when they found that WPs were only allowed to continue their 

activities once they had paid an undisclosed amount to municipal sanitary workers.   
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CHAPTER 4 

INCENTIVES AS STIMULANTS FOR RECYCLING IN THE CITY OF 
MBOMBELA AND SURROUNDING AREAS  

Mnisi,1 P, Roberts2, H., Machate3, M. and Shale, K4.  
University of South Africa, Department of Environmental Science3 

Central University of Technology, Free State2 

ABSTRACT 

Introduction: Waste picking activities are an integral part of the waste recycling 

process as well as the waste management system. The study was conducted to 

determine the influence of incentives on waste picking participation in the area 

around the City of Mbombela. The literature suggests that various incentives and 

stimuli motivate waste pickers to participate in recycling. Based on the outcomes of 

this review, the following factors were explored: legislation and policies, knowledge 

and awareness, social pressure, infrastructure, socio-economic and financial 

incentives, incentives that are offered by local municipalities, environmental 

incentives, incentives that are associated with manufacturing industries, and energy 

or power generation incentives. 

Methodology: This study investigated the determinants of recycling participation in 

the area surrounding the City of Mbombela.  The data were collected from February 

to March 2019. A participatory method of data collection was used to understand the 

incentives that encouraged the participating waste pickers to engage in waste picking 

activities. Available WPs at three landfill sites − Hazyview, Barberton and Tekwane 

− and who operated in the streets of Hazyview town, Barberton town and Mbombela 

(Nelspruit) CBD were recruited. Only WPs who were willing to participate and sign a 

consent form were included in the study. The respondents were interviewed using a 

structured questionnaire and their responses were recorded in the available spaces 

by the principal researcher and a trained and knowledgeable assistant. A sample size 

of 149.4 (150) waste pickers was determined by using Yamane’s (1967) formula. 

However, this ideal number was not achieved as 146 WPs effectively participated in 

the study. 

Results and discussion: The study found that the majority of WPs had been 

encouraged or compelled by financial needs to engage in waste picking activities. 

Fewer had been motivated by friends while others had been motivated by family 
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members. Although social issues played an important role as drivers of waste picking, 

the study concluded that the majority of WPs felt compelled to engage in waste 

picking because of the financial benefits they reaped due to this form of gainful self-

employment. The study also concluded that waste picking was motivated by multiple 

incentives and WPs’ operations impacted the community, the economy, and the 

environment. In the latter instance, waste reduction and pollution prevention were 

found to be benefits of waste picking. 

Conclusion: The fact that many WPs were compelled by their economic 

circumstances and financial needs to embark on waste picking indicated that much 

should still be done to educate all role-players in the waste management chain 

regarding the importance and wider impact of informal waste recycling practices. 

Based on the findings of the study, it is recommended that extensive education and 

awareness campaigns be launched regarding the importance of the environmental 

and economic impact that waste picking may have in the study area and, by 

extension, in areas that are plagued by similar environmental and economic 

constraints. Such programmes will also encourage more people to contribute to 

environmental sustainability through recycling activities while they may also 

encourage informal recycling that will, in turn, stimulate the economy by providing a 

livelihood for the poorest of the poor.  

Key words: financial incentives, environmental incentives, waste pickers, recycling.  
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4.1 Introduction 

Waste picking activities are an essential part of the waste recycling process and the 

waste management system. Waste pickers’ work generally results in waste 

separation, waste reuse, recycling and the reduction of pressure on the environment 

(Awopetu et al., 2014) −particularly in terms of littering and pollution reduction. 

According to Dias (2016), a growing body of evidence outlines the contribution of 

informal waste pickers to a city’s solid waste management system, the environment, 

the economy and the quality of public spaces. Waste pickers (WPs) therefore do not 

only meet their own economic needs, but their activities also benefit various 

communities, municipalities, and the environment (Yigit et al., 2015). Waste pickers 

play a vital role in municipal solid waste management and make a significant 

contribution to cities’ economic growth as well as environmental wellness (Simatele 

et al., 2017; Nzeadibe, 2009). Clearly, informal waste picking activities are essential 

in the waste recycling process as WPs assist in reducing solid waste that ends up in 

landfills. Moreover, waste picking also contributes financially to the unemployed and 

to the environment as it reduces the effects of waste pollution.  

Because waste recycling is essential for addressing the economic needs of poor 

communities and for environmental protection, various factors influence the viability 

of informal waste picking activities. According to Machete (2019), various studies 

have highlighted a number of positive and negative factors that influence community 

members’ decision to participate in waste recycling. Remr (2019) also argues that 

the willingness of individuals to recycle waste is driven by a wide range of factors. 

The main factors that seem to affect waste sorting habits are infrastructure at 

municipal level, economic viability, socio-demographic characteristics, and the 

motivation that drives individuals to recycle waste (Butkus et al., 2018). Crociata et 

al. (2015) argue that the social and economic profiles of communities may predict 

recycling participation, and this view is supported by Schenck et al. (2016) who iterate 

that several international and South African studies assessed the social and 

economic circumstances of WPs operating in cities and towns.  

Suttibak and Nitivattananon (2008) and Yau (2010) argue that the factors that impact 

waste recycling behaviour are generally multi-dimensional and that they include 

socio-demographic factors, housing characteristics, convenience, and incentives. It 
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was against the backdrop of the findings of earlier studies such as those cited above 

that the aim of the current study was to determine what impact various incentives (or 

benefits) had on waste picking participation in the City of Mbombela and its 

surrounding areas. In this study the term ‘incentives’ refers to all benefits and 

monetary rewards that motivate or stimulate waste pickers towards greater output in 

recycling.   

Various types of incentives seem to impact waste picking (or informal recycling) just 

as there are various factors that influence recycling participation. Yau (2010) 

suggests that, to stimulate community participation in waste recycling, the first 

important step is to understand the factors that encourage people to recycle as well 

as those that discourage people from recycling. Awopetu et al. (2014) argue that 

waste picking is predominantly driven by poverty and a desire to earn a living. Siu 

and Xiao (2016) found that the participants they interviewed collected recyclables 

every day because they had to make a living, while Ghisolfi et al. (2017) argue that it 

is necessary to acknowledge the monetary incentives that the collection, screening 

and selling of recyclable materials provide. Yau (2010) further suggests that an 

incentive scheme for waste separation at source is a strong motivator that stimulates 

domestic waste recycling. Evidently, there are various types of incentives that 

stimulate people at community level to participate in informal waste recycling 

activities. In the waste management context, the use of the term ‘incentives’ has been 

categorised as extrinsic, intrinsic or social (Waltmann, 1992). These incentive 

categories are outlined in the next section. 

4.2    Types of Incentives that Stimulate Recycling 

Table 4.1 below summarises various authors’ views on the types of incentives that 

encourage recycling and/or waste picking. 
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Table 4.1:  Types of incentives in the waste recycling context  

Incentive Description Source 

Internal incentives (Intrinsic incentives) 

Knowledge and awareness 
(internal facilitator) 

Knowledge is among the strongest 
predictors of recycling 

1. Hornik et al. (1995) 

Good infrastructure of recycling 
facilities 

Infrastructure has an influence on 
waste recycling 

1. Butkus et al. (2018) 

External incentives (Extrinsic incentives ) 

Economic / Financial 
incentives 
  

1. Waste picking contributes to the 
economy 
2. Monetary rewards contribute 
towards waste recycling  

1. Dias (2016), Yigit et al. 
(2015), Simatele et al. (2017), 
Nzeadibe (2009), Crociata et 
al. (2015), Schenck et al. 
(2016),  
2. Abila and Kantola (2019), 
Ghisolfi et al. (2017), Yau 

(2010) 

Social influence (pressure) 
  

1. Social profile predicts recycling 
participation 
2. Recycling can be influenced by the 
commitment of family, friends and 
neighbours 

1. Crociata et al. (2015), 
Schenck et al. (2016) 
2. Hornik et al.(1995) 
  

Recycling incentives provided 
by local municipalities: clean 

towns & less waste 

Waste picking contributes to a city's 
solid waste management system 

Dias (2016), Yigit et al. (2015), 
Simatele et al. (2017), 
Nzeadibe (2009) 

Environmental incentives that 
encourage recycling activities: 
less waste to landfills 

Waste picking benefits the 
environment and the quality of public 
spaces 

Dias (2016), Yigit et al. (2015), 
Simatele et al. (2017), 
Nzeadibe (2009) 

Recycling incentives provided 
by manufacturers: cheaper 
recyclable materials for 
manufacturing processes than 
raw materials 

The recycling sector provides 
secondary resources to 
manufacturing industries which 
contributes to sustainable industrial 
processes 

Nzeadibe (2009), Mwanza 
and Mbohwa, (2017) 

Recycling incentives for energy 
generation: cheaper input 
materials such as methane gas 

1. Energy efficiency can be 
encouraged through recycling 
2. Waste should form part of input 
resources for energy generation 

1. Giurea et al. (2018)  
2. Machete (2019) 

Legislative (policy) incentives 
  

1. Appropriate legislation can serve 
as incentives for individuals to 
participate in recycling 
2. Establishment of environmental 
regulations motivates informal WP 
activities 
3. Regulated incentives will integrate 
waste pickers and formalise waste 
picking 

1. Yau (2010) 
2. Butkus et al. (2018)  
3. Ghisolfi et al. (2017)  
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4.2.1 Internal incentives (intrinsic incentives)  

To encourage waste recycling, internal incentives may be devised that will empower 

WPs through knowledge to understand the importance of recycling. This may be 

achieved through awareness initiatives and knowledge will thus become an internal 

incentive for WPs. Other incentives in this category include the establishment of 

recycling networks (i.e., a sound infrastructure) and proper public facilities, both of 

which will significantly affect sustainable recycling behaviours. 

4.2.1.1 Knowledge and awareness (internal facilitators) 

Knowledge about and awareness of the importance of good waste management and 

recycling practices will stimulate participation in informal waste recycling activities. A 

study by Dos Muchangos et al. (2014) suggests that a lack of interest in recycling 

activities is caused by a lack of interest in its outcomes, therefore the need exists to 

increase public awareness of the importance and value of informal waste picking 

activities. Yau (2010) also iterates this view and argues that, to make waste recovery 

more popular among communities, long-term efforts such as intensified public 

education and information strategies are needed. Miner et al. (2020) found that most 

residents in their study (84.2%) were willing to participate in e-waste management 

provided that they were armed with appropriate knowledge about the disposal and 

recycling of this particular form of waste. According to Mwanza and Mbohwa (2017), 

one of the twelve factors that influence sustainable recycling of MSW in developing 

countries is household education. Therefore, waste disposal education that 

stimulates knowledge acquisition and awareness underpins understanding of other 

indirect incentives for waste recycling that will motivate people to take part in waste 

sorting without expecting direct incentives. 

4.2.1.2 Good infrastructure of recycling facilities 

Properly designed and updated recycling facilities motivate recycling participation. 

Butkus et al. (2018) claim that internal incentives and externally enabled conditions 

such as infrastructure and proper waste containers had a higher impact on municipal 

waste sorting behaviour in the city of Siauliai than economic enforcement. Siu and 

Xiao (2016) observed that the availability of recycling networks and satisfaction with 

public facilities significantly affected sustainable waste sorting and recycling 
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behaviour. In supporting the need for sound infrastructure above financial incentives, 

Bernstad (2014) acknowledges the importance of infrastructure as a factor that drives 

participation in waste recycling. Giurea et al. (2018) state that proper infrastructure 

promotes the development of the agro-tourism sector which, in turn, promotes 

recycling. At a more basic level, Shaw and Maynard (2007) argue that the 

development of a kerbside recycling service through amendments to its design and 

delivery is most likely to promote better recycling behaviour at street level than for 

instance financial incentives. Various authors thus agree that a properly designed 

and an effectively implemented recycling infrastructure stimulates recycling 

participation. 

4.2.2 External incentives (extrinsic) 

External incentives that promote recycling participation include, but are not limited to, 

the following: 

• Employment opportunities and job creation initiatives 

• Income generation strategies 

• Initiatives for economic growth 

• Well organised cooperatives for WPs  

• Levying of taxes 

• Environmental protection projects 

• Endeavours to increase the lifespan of landfills through lowering waste volumes. 

Some external incentives for waste recycling are discussed. 

4.2.2.1 Economic / financial incentives 

Employment opportunities create incentives for waste recycling activities. According 

to Simatele et al. (2017), 68% of the respondents in their study argued that 

employment and income generation was a sound basis for engaging in solid waste 

management and recycling. Nzeadibe (2009) states that, in many developing cities 

globally, the informal sector is one of the main employers of poor people. It is also 

emphasised by the DEAT (2005) that job creation is one of the objectives of 

promoting and expanding recycling initiatives. The unemployed are thus often 

incentivised to take part in recycling or waste picking activities as the collection and 

recycling of waste create job opportunities. 
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Valuable recyclable waste materials are sorted, collected, transported and sold to 

generate income. The sorted waste material is baled and sold to intermediaries that 

then sell it to waste recycling and scrap metal industries (Rutkowski and Rutkowski, 

2015). E-waste may invite particular problems when dumped at landfills, but Miner et 

al. (2020) found that some e-waste (7.5%) was sold to recyclers, which limited this 

problem in the study area. Da Cruz et al. (2013) argue that, although costs are 

involved in the recycling process for selective collection, issues are experienced in 

terms of transport, sorting, storing. However, when waste is sold for cash in hand it 

becomes an incentive for waste recycling participation. The DEA (2014) for instance 

reported that the mean monthly income of WPs in 2014 was R1 430. Although not 

within the affluent range, this suggests that the sale of recyclables generates some 

income and this, in turn, serves as an incentive for waste pickers to persevere.  

Some scholars argue that incentives for waste picking are directly proportional to the 

rate of recycling or waste picking participation. For instance, Jafari et al. (2017) found 

that, as the incentive amounts earned for waste increased, more residents became 

eager to participate in waste recycling activities. The introduction of regular incentive 

schemes was also found to have a positive impact on the amounts that were earned 

for the sale of recyclables (Yau, 2010). Czajkowski et al. (2015) also argue that a 

positive attitude towards household waste recycling behaviour is linked to incentives. 

Chokhandre et al. (2017) and Viljoen et al. (2016) state that WPs who work informally 

and earn an unsatisfactory income from waste recycling still view this activity as an 

incentive to persevere and they thus persist in collecting and selling recyclable items 

picked from municipal solid waste. The literature thus suggests that the higher the 

incentives for waste picking are, the higher the rates of waste picking and recycling 

become. According to Jafari et al. (2017), when the monetary incentive paid to Iranian 

waste pickers reached about 180 000 IRR (Iranian Rial), about 95% of the residents 

was encouraged to participate in a recycling program by returning recyclables for 

money. The DEA (2014) also found that 73% of waste picker participants strongly 

agreed that waste picking contributed in strengthening the economy. 

There are some remarkable economic incentives that drive waste picking 

participation as waste separation and selling can be profitable. Moreover, it is in line 

with the waste management approach (Rakib et al., 2014). WPs are primarily 

motivated by incentives to persevere with their waste picking activities. Kasinja and 
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Tilley (2018) for instance recommend that, for WPs to be incentivised to recycle 

plastic, interventions have to focus on reducing transport costs. In their study, about 

70% of the waste pickers had to pay high transport costs while bribery fees had to 

be paid by about 25% of the waste pickers in their study.  

Waste picking also achieves other objectives such as economic growth. This occurs 

due to the lower cost of recycled waste materials that are used by local enterprises 

(Navarrete-Hernandez and Navarrete-Hernandez, 2017; Rakib et al., 2014). Well 

organised cooperatives for WPs may even pay taxes and provide complete social 

security as an incentive for their members (Velis, 2017). For instance, a respondent 

in the study by Czajkowski et al. (2015) stated: “Sorting waste allows me to reduce 

my future bills”. Sandhu et al. (2016) found that the loss of door-to-door waste 

collection opportunities resulted in a substantial incentive reduction for WPs who 

suddenly became unemployed and cut off from access to domestic recyclables. Thus 

economic incentives stimulate participation in waste picking and, when the cost of 

recycling exceeds the incentives, recycling is negatively affected as pickers are 

demotivated.   

However, incentives other than the monetary income of waste picking exist, such as 

a desire for social upliftment and environmental health. According to Sandhu et al. 

(2016), the informal waste recycling sector contributes positively to all the dimensions 

of sustainability which include environmental, economic, social and institutional 

contributions. Waste picking is multi-dimensional as WPs are service providers who 

are collecting and recycling urban waste, but they are also economic participants who 

provide a source of income for the disadvantaged while increasing the lifespan of 

landfills through lowering waste quantities (Dias 2016; Rutkowski and Rutkowski, 

2015; Nzeadibe, 2008). For instance, Simatele et al. (2017) found that WPs 

contributed significantly to the collection of waste in the city of Johannesburg, as 

about 53% of recyclable glass bottles and 64% of scrap metal were received at 

recycling plants at the time of their study. Thus various incentives are associated with 

waste picking that make waste picking convenient for the WPs. 

Conversely, when no incentives are associated with waste picking or waste recycling, 

it has a negative impact on waste picking activities. Hornik et al. (1995) warn that 

when incentives for waste picking are removed, the recycling system often collapses. 
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Similarly, the DEAT (2005) argues that a lack of incentives for residents to participate 

in waste separation at source is an obstacle that limits recycling. Yau (2010) also 

points out that a lack of economic incentives for waste picking is a factor that 

influences the choice, behaviour and participation of people in waste recycling. A 

study by Nzeadibe (2009) found that waste paper, cardboard and polyethylene 

packaging materials were often not recovered when no market existed for these 

materials. Thus waste pickers had no incentive to salvage these products. 

Undoubtedly, the absence or removal of incentives for recycling participation has 

serious repercussions for waste recycling and reduction. 

4.2.2.2 Social influence (pressure) 

Social pressure is another motivating factor that influences individuals’ and 

organizations’ waste recycling behaviour. Czajkowski et al. (2015) argue that social 

pressure and individual moral motivation are factors that impact how troublesome or 

satisfying recycling is for waste pickers. It has been argued that the sustainable 

development of agro-tourism provides a model that relies on social pressure as it 

channels informal waste recycling into three directions: economic, socio-cultural, and 

environmental (Giurea et al., 2018). For instance, a form of social pressure is 

prevalent in Hong Kong where there is a trend for property management companies, 

in collaboration with businesses, to develop incentive schemes that will boost waste 

recycling (Yau, 2010). Social pressure is thus a powerful motivating factor that 

influences individuals and organisations to engage in sound waste management 

practices such as minimisation, sorting, reuse, and recycling. 

4.2.2.3 The recycling incentives provided by local municipalities 

Waste picking is an activity that can benefit local municipalities and the communities 

residing in their areas of responsibility. However, for these benefits to materialise 

municipalities have to drive the informal waste picking sector through various 

incentives that will encourage waste picking (Simatele et al., 2017). Waste pickers 

may thus contribute significantly to municipal solid waste management and recycling, 

and therefore the role of the informal recycling sector in urban economies cannot be 

dismissed as unimportant (Nzeadibe, 2009).  Sandhu et al. (2016) affirm that informal 

waste pickers play a significant role in recovering recyclable waste materials and 

making them available for production or consumption. A comparative study by 

© Central University of Technology, Free State



125 
 

Machete (2019) ranked South Africa among the seven top waste generating 

countries in the world, yet is has the potential to reclaim valuable recyclable materials 

from municipal solid waste streams. Yigit et al. (2015) argue that WPs not only meet 

their own economic needs, but that their activities also benefit their communities, 

municipalities and the environment. Municipalities in particular benefit from the 

activities of WPs as these people reclaim what may otherwise have gone to waste. 

In fact, WPS reduce large volumes of waste from streets and landfill sites. 

4.2.2.4 Environmental incentives for recycling activities 

Waste picking (or waste recycling participation) also incentivises communities, often 

inadvertently, to protect the environment. Informal WPs play a vital role in municipal 

solid waste reduction and they make a significant contribution to cities’ economic 

growth and environmental wellness (Simatele et al, 2017; Nzeadibe, 2009). Miner et 

al. (2020) agree and argue that, more specifically, several environmental problems 

may be linked to poor practices of e-waste disposal in neighbourhoods. They thus 

urge that good waste management practices, particularly recycling, should be 

implemented to incentivise communities to protect the environment as many 

residents in their study showed interest in environmental protection and waste 

recycling initiatives. Waste recycling may thus help to regain ambient environmental 

conditions in polluted areas (Rakib et al., 2014).  

The DEA (2014) also argues that waste picking not only contributes to income 

generation, but that it also encourages environmental protection and conservation. 

Nzeadibe (2009) states that activities by the informal recycling sector in Enugu could 

contribute towards the attainment of some of the MDGs, particularly those related to 

poverty reduction, job creation, and environmental sustainability. Thus waste picking 

activities and informal waste recycling may facilitate processes that will enhance 

environmental sustainability. 

4.2.2.5 Recycling incentives provided by manufacturers 

Waste picking and recycling not only benefit manufacturing industries, but these 

activities also contribute towards the sustainability of natural resources. Nzeadibe 

(2009) argues that the role of the informal recycling sector in providing secondary 

resources to manufacturing industries should not be dismissed as unimportant. The 
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recycling of plastic waste, for instance, supports the sustainability of the production 

of new plastic products that are manufactured without using new resources, and this 

contributes to a sustainable industry while limiting the exploitation of natural 

resources (Mwanza and Mbohwa, 2017).  

However, the regular separation of household waste is essential for the procurement 

of recyclable waste materials to sustain their further use as raw materials for the 

production of new products (Stoeva and Alriksson, 2017). Ghisolfi et al. (2017) concur 

with this view as they argue that the recycling rate of waste materials positively 

influences the stock of raw materials and that this reduces the exploitation of natural 

resources. The DAE (2014) states that 86% of recycling companies strongly agree 

that waste picking positively contributes towards recycling. It is thus evident that 

waste picking and waste recycling contribute significantly towards the sustainability 

of the manufacturing industry.  

4.2.2.6 Recycling incentives that encourage energy generation 

Commitment to good waste management practices and the eradication of pollution 

through the use of relevant technologies will ensure that communities reap the 

benefits of additional energy and power supply. Machete (2019) argues that waste 

should form part of the input resources for energy generation in developing countries. 

The latter author believes that this resource is a valuable commodity in the generation 

of power (energy) in countries that are recycling waste efficiently. Idowu et al. (2019) 

concur as they argue that landfill sites could potentially provide energy for many sub-

Saharan African countries that experience challenges in energy and power supply. 

Giurea et al. (2018) also state that, with the support of regulations and proper 

infrastructure development, the agro-tourism sector could promote and encourage 

energy efficiency through recycling. Therefore, if a strong commitment exists to 

encourage sound waste management practices, countries can reap the benefits of 

waste recycling which will, in turn, support the provision of power and energy to all 

communities. 

4.2.2.7 Legislatively (policy) influenced incentives 

Indirect incentives that encourage waste recycling may be entrenched in legislation 

and policies that regulate waste picking activities and informal recycling. In a study 
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by Czajkowski et al. (2015), about two thirds of the respondents agreed that sorting 

waste would allow them to reduce the amounts due on future bills. This view reflects 

their expectation of positive effects should communities actively participate in waste 

collection and sorting at source level. In a later study, Simatele et al. (2017) found 

that the lack of policy integration and the neglect of the recycling sector by urban 

waste management policies resulted in compromised financial wellness − especially 

among the poor −and inappropriate working conditions for WPs. It is a known fact 

that municipalities are legally mandated to facilitate waste collection and treatment 

(Stoeva and Alriksson, 2017) but, according to Shaw and Maynard (2007), only 5% 

of the respondents in their study indicated that penalties for failure to recycle at 

household level would lead to a positive change in recycling behaviour. Thus non-

compliance with recycling obligations will affect indirect incentives and may prevent 

people from avoiding penalties or fines for poor household level recycling or waste 

separation. 

Recycling can legislatively be incentivised, especially if economic instruments that 

impact specific waste streams are targeted (Republic of South Africa, 2016). In 2005, 

the DEAT (2005) reported that there was an increased usage of economic 

instruments aimed at providing incentives for recycling, recovering the full costs of 

waste disposal, and providing funds to initiate recycling. However, this process has 

not come off the ground and, anyway, it should never be implemented haphazardly 

as it is important to create an appropriate legal and financial platform to incentivise 

small-scale and community programs such as composting waste (Dos Muchangos 

et al., 2014). It is also necessary to understand which incentives encourage people 

to recycle before formulating policies or schemes, otherwise the efforts to promote 

waste recycling may be fruitless (Yau, 2010). Legislation can thus drive some 

incentives for stimulating individuals’ participation in informal waste recycling 

activities while it also plays a role in achieving solutions for waste management 

issues as it may introduce and enforce the provision of recycling incentives.  

In dealing with recycling behaviour, researchers and environmentalists have focused 

mainly on policy and management initiatives (Siu and Xiao, 2016). Giurea et al. 

(2018) argue that the stringent regulation of waste management in Trentino has 

demonstrated that a legislative framework could be effective. Butkus et al. (2018) 

endorse the notion that the establishment of environmental regulations will motivate 
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the informal management of municipal waste, whereas Ghisolfi et al. (2017) argue 

that legally endorsed incentives are essential to ensure the integration of waste 

pickers into the formal process of waste recovery. Legislation thus plays a critical role 

in establishing incentives that will drive informal recycling participation. 

4.3 Materials and Methods 

Waste recyclers who operated at landfill sites and in the streets of the city and 

selected towns comprising the study area constituted the population of the study. 

However, as the number of this population is high and because people who engage 

in this form of waste recycling are often inaccessible, the study focused on recyclers 

called ‘waste pickers’ who are also known as primary waste collectors. Keller (2014) 

advises that, in studies of this nature, a reasonable proportion of a population should 

be selected as representative of that entire population. It was impossible to determine 

the total population of recyclers because of the informal nature of waste picking 

(Machete, 2017) but, based on an estimate by the DEA (2011) of the average number 

of ‘trolley pushers’ (or street waste pickers) in every category B1 municipality of South 

Africa, as well as the number of landfill pickers per municipal landfill site, it was 

estimated that the total population from which the study could draw its sample was 

N=239 (see section 1.5.3). This figure comprised two types of recyclers, namely 

street and landfill waste pickers. 

The data were collected from February to March 2019. A participatory method of data 

collection was used to understand the challenges that the waste pickers faced 

(Simatele et al., 2017). Every waste picker at the landfill sites and in the streets who 

was available at the time of data collection was approached and, if willing to 

participate, they were informed of the purpose of the study and requested to sign a 

consent form. The questionnaires were completed in writing by the chief researcher 

and an assistant as not all WPs could read and write. Kasinja and Tilley (2018) state 

that such structured questionnaires may be administered to waste pickers for data 

collection. In some instances, snowball sampling was used to recruit street waste 

pickers as originally recruited waste pickers provided the names of other street waste 

pickers who were visited at their homes, in the streets and at buy-back centres where 

they were recruited for data collection (Kasinja and Tilley, 2018). 
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The WPs were approached individually for the interviews. The chief investigator and 

the trained assistant completed the questionnaires in writing. Szolnoki and Hoffmann 

(2013) support the use of face-to-face structured interviews because this process 

helps to avoid spoilage or incomplete questionnaires. A difference that was observed 

was that the LWPs were better organised than the SWPs as the former had 

representatives on site. The purpose of the visit was first explained to these 

representatives who then called all the LWPs and recruited their participation. Time 

for questions and answers was allowed. The LWPs went back to their waste sorting 

stations and were then approached one by one and interviewed. Each WP’s 

responses were recorded on a separate copy of the same questionnaire. Kasinja and 

Tilley (2018) approached and interviewed WPs upon observing them recovering 

materials from streets, households, and open dumps. The advantage of using a 

structured questionnaire was that it assisted the investigators to adhere to the 

objectives and not to deviate in any way (Subbo and Moindi, 2008). In this manner, 

the same questions were posed to all the participants in the same way. 

A sample size of 149.4 landfill and street waste pickers was determined by using 

Yamane’s (1967) formula as was explained in Chapter 1. However, only 146 waste 

pickers were effectively recruited from the three landfill sites – Hazyview, Tekwane 

and Barberton – and the three central business areas – the City of Mbombela and 

the towns of Hazyview to the north and Barberton to the south of Mbombela.  

4.4 Results and Discussion 

When asked why they engaged in waste picking activities, the majority (39.7%) of 

the WPs stated that they had been compelled by circumstances, 34.9% had been 

motivated by friends, and 21.9% had been motivated by family members. It was also 

found that the WPS were primarily compelled by social and economic (financial) 

incentives to participate in waste picking activities. The WPs who were satisfied with 

the financial incentives that waste picking yielded were more likely to continue with 

this activity than the WPs who were not satisfied with the income that waste picking 

yielded. Apart from the financial incentives, some participants admitted that they were 

also encouraged by environmental incentives to persevere in waste picking activities. 

It was concluded that WPs were encouraged by multiple incentives and that their 

activities benefited their communities, the economy, and the environment. More 
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specifically, the environment benefitted through waste reduction and pollution (litter) 

prevention. 

4.4.1 Social influence as a stimulant of waste picking activities 

4.4.1.1 Response: People motivated by family members to become WPs 

A question that was posed asked whether the WPs had been motivated by family 

members to participate in waste picking. The results that are presented in Figure 4.1 

indicate that a mere 5.3% of the LWPs versus 54.9% of the SWPs were not motivated 

by family members to become WPs, while 28% of the LWPs versus 15.5% of the 

SWPs were motivated by family members to become WPs. Unfortunately, 66.7% of 

the LWPs and 29.6% of the SWPs did not specify who had motivated them to become 

WPs.  

The reason for this low response rate could not be determined. It may only be 

surmised that some of the WPs may have been unwilling to involve non-respondents 

in their answers. Moreover, a number of WPs hailed from neighbouring countries and 

had come to South Africa to seek a better way of life. Waste picking might not have 

been one of their first choices and they might thus have felt embarrassed to expand 

on the origin of this choice of self-employment. What could be determined was that, 

although family members’ influence on these WPs’ choice of employment was low, 

they did impact this choice to some extent, possibly as an only alternative to a life of 

abject poverty. 
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Figure 4.1: Motivated by family members to become WPs 

Table 4.2: Statistics for Figure 4.1  

Statistic DF Value Prob 

Chi-Square 2 43.3814 <.0001 

Likelihood Ratio Chi-Square 2 48.2626 <.0001 

Mantel-Haenszel Chi-Square 1 27.4997 <.0001 

Phi Coefficient 
 

0.5451 
 

Contingency Coefficient 
 

0.4786 
 

Cramer's V 
 

0.5451 
 

Table 4.2 shows that there was a significant difference in the percentage reflected 

in Figure 4.1 for the two groups of LWPs and SWPs (P<0.0001). 

No
Not

specified
Yes Total

Landfill Waste Pickers 4 5,3% 50 66,7% 21 28% 75

Street Waste Pickers 39 54,9% 21 29,6% 11 15,5% 71

Total Pickers 43 71 32 146
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4.4.1.2 Response: WPs who had been motivated by friends to participate in 

waste picking 

The results in Figure 4.2 indicate that 5.3% of the LWPs versus 46.5% of the SWPs 

were motivated by friends to become WPs, while 36% of the LWPs versus 33.8% of 

the SWPs were motivated by friends to become WPs. Again, 58.7% of the LWPs 

versus 19.7% of the SWPs did not specify whether friends or family members 

motivated them or not.  

 

Figure 4.2: WPs who had been motivated by friends to become waste pickers 

Table 4.3: Statistics for Figure 4.2  

Statistic DF Value Prob 

Chi-Square 2 38.3426 <.0001 

Likelihood Ratio Chi-Square 2 42.3078 <.0001 

Mantel-Haenszel Chi-Square 1 11.4647 0.0007 

Phi Coefficient 
 

0.5125 
 

Contingency Coefficient 
 

0.4561 
 

Cramer's V 
 

0.5125 
 

No
Not

specified
Yes Total

Landfill Waste Pickers 4 5,3% 44 58,7% 27 36% 75

Street Waste Pickers 33 46,5% 14 19,7% 24 33,8% 71

Total Pickers 37 58 51 146
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Table 4.3 shows that there was a significant difference in the percentages reflected 

in Figure 4.2 for the two groups: LWPs and SWPs (P<0.0001). 

4.4.1.3 WPs who were compelled by circumstances to become waste pickers 

The results reflected in Figure 4.3 indicate that 5.3% of the LWPs versus 29.6% of 

the SWPs had not been motivated by circumstances to become WPs, while 30.7% 

of the LWPs versus 49.3% of the SWPs were motivated by circumstances to become 

WPs. Also, 64% of the LWPs versus 21.1% of the SWPs did not specify whether 

circumstances had motivated them or not. 

It may be surmised that the circumstances that compelled the participants to become 

waste pickers were associated with economic or financial difficulties as waste picking 

is notoriously associated with low income members of communities.  Although some 

(43.2%) of the respondents did not specify what had pushed them to become waste 

pickers, the reasons for their abstinence were not evaluated in further depth. 

 

Figure 4.3: WPs who had been compelled by circumstances to participate in 

waste picking 

Table 4.4: Statistics for Figure 4.3 

Statistic DF Value Prob 

Chi-Square 2 31.2423 <.0001 

Likelihood Ratio Chi-Square 2 33.2434 <.0001 

No
Not

specified
Yes Total

Landfill Waste Pickers 4 5,3% 48 64% 23 30,7% 75

Street Waste Pickers 21 29,6% 15 21,1% 35 49,3% 71

Total Pickers 25 63 58 146
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Statistic DF Value Prob 

Mantel-Haenszel Chi-Square 1 0.2207 0.6385 

Phi Coefficient 
 

0.4626 
 

Contingency Coefficient 
 

0.4198 
 

Cramer's V 
 

0.4626 
 

Table 4.3 shows that there was a significant difference in the percentage reflected in Figure 

4.3 for the two groups of LWPs and SWPs (P<0.0001). 

4.4.2  Reasons why people engage in waste picking 

The results presented in Figure 4.4 show that 81.3% of the LWPs versus 90.1% of 

the SWPs were motivated by factors such as income generation, job opportunities, 

poverty alleviation and the eradication of hunger to engage in waste picking. 

Only9.3% of the LWPs versus 7% of the SWPs had been motivated by the ideals to 

clean the environment, serve the community, and protect animals. Some people 

merely enjoyed waste picking. Also, 5.3% of the LWPs versus 2.8% of the SWPs had 

been motivated by the fact that waste picking was helping them to support and 

provide for their families, while 2.7% of the LWPs and none (0%) of the SWPs had 

been motivated by the fact that waste picking was a self-employment opportunity or 

a form of entrepreneurship. Lastly, 1.3% of the LWPs versus 0% of the SWPs had 

been motivated by the convenience of waste picking as anyone could recycle and 

have access to recyclables. It was concluded that the majority of the WPs had been 

motivated by financial incentives to participate in waste picking activities. Yau (2010) 

suggests that a possible way of enhancing waste recycling is to institute 

economic/financial incentives to encourage informal waste picking as a vital link in 

the waste management chain. Siu and Xiao (2016) concur, as they also found that 

some respondents had been motivated by economic incentives to become WPs. 

© Central University of Technology, Free State



135 
 

 

Figure 4.4: Reasons why people engage in waste picking 

4.4.3 Factors that encourage waste picking 

4.4.3.1 Selling price, income, and convenience 

Figure 4.5 indicates that the response rate for this question was 88.4%. The majority 

of the WPs (31.0%) reported that an increase in the price of recyclable materials 

would stimulate them to intensify their waste picking efforts. The second highest 

group of both LWPs and SWPs (25.6%) indicated that generating an income from 

selling recyclables would encourage them to increase their waste picking activities, 

while the third group of WPs (12.4%) indicated that access to more recyclables would 

help to enhance their waste picking activities. The fourth highest category of WPs 

(11.6%) mentioned that access to resources would motivate them, while the fifth 

group (7.8%) felt that access to transport would motivate them to expand their waste 

picking activities. Although price and income were the predominant incentives for 

waste picking (31.0% and 25.6% respectively), other factors of convenience also 

featured as stimulants of waste picking, such as: (1) access to more recyclables 

(12.4%), (2) access to resources (11.6%), and (3) transport (7.8%) respectively 

(Figure 4.5). These findings corroborate those of Yau (2010) who states that, in 

addition to economic incentives, waste recycling is also likely to be stimulated by 

convenience factors such as care for the environment and the availability of transport. 
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Landfill Waste Pickers 1 1,3% 7 9,3% 61 81,3% 2 2,7% 4 5,3% 75
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Figure 4.5: Factors that stimulate waste picking  

4.4.3.2 Recycling as a cost-effective way of earning a living 

Figure 4.6 shows that a total of 90 participants (61.6%) viewed waste picking as not 

very costly. The results show that 64.6% of the SWPs and 52.4% of the LWPs did 

not spend much on recycling, while 30.9% of the LWPs versus 22.9% of the SWPs 

found that recyclables were accessible. A low number of respondents (4.8% LWPs 

versus 2.1% SWPs) reported that they made some income from recycling, while 2.4% 

of the LWPs and 2.1% of the SWPs reported that they did recycling at their own pace. 

However, a few individuals had a different view as 2.4% of the LWPs versus 0% of 

the SWPs reported that transport was expensive, while another 2.4% of the LWPs 

versus 2.1% of the SWPs reported that there was competition in recycling. Only 4.2% 

of the SWPs and none (0%) of the LWPs reported that recycling was a difficult work, 

while 2.4% of the LWPs and again 0% of the SWPs indicated that both parties 

(WPs/seller and middleman/buyer) should benefit through recycling. This was to 

express a view against the exploitation of waste pickers. 

In Figure 4.6 it is also clear that the accessibility of recyclables contributed towards 

minimising the operational costs which, in turn, maximised profit rates which 

motivated WPs to persevere in this self-employment field. Ghisolfi et al. (2017) argue 

that, if the selling of collected waste materials is not financially viable, then incentives 

to persevere in waste picking will change and impact this endeavour negatively. The 

predominant reason for persisting in waste picking was therefore the potential to 

make a profit. Therefore, the fact that the operational costs were deemed low was an 

indication that this informal form of waste picking and recycling should be encouraged 

by the formal waste management sector.  
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Figure 4.6: Reasons for considering recycling as a cost-effective way of 

earning a living 

4.4.3.3 Reasons for viewing recycling as financially burdensome 

The response rate to the question whether waste picking was financially burdensome 

(i.e., expensive to sustain) was very low at 35.6% (Figure 4.7). Of the WPs who 
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considered waste picking to be expensive, the majority (50.0%) pointed out that 

transportation costs were burdensome, while 19.2% reported that waste picking was 

physically demanding. Only a small percentage (9.6%) was concerned about 

insufficient pay-offs or income being generated compared to their financial 

investments and efforts. The most predominant concern was therefore transportation 

costs which was a concern that could be linked to the impact of financial incentives 

on waste picking. The complaint of the physical demanding nature of waste picking 

was an inconvenience factor, while insufficient income also relates to low financial 

incentives that demotivate WPs. In concurrence with the concerns of the WPs about 

low financial yields and high transportation costs, Velis (2017) disputes the financial 

viability of recycling and argues that the sector remains vulnerable and subject to 

great price fluctuations.  

 

Figure 4.7: Reasons why recycling is viewed as financially burdensome 

However, Ghisolfi et al. (2017) argue that some self-employed WPs recognise the 

benefits of waste picker cooperatives funded by municipalities as these bodies 

provide access to motorised transport and an infrastructure that will support waste 

picking and informal recycling. It is proposed that addressing the issues of concern 

of WPs will motivate them. These issues are presented in Figure 4.7 that clearly 
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demanding nature of waste picking, and (3) the need for financial incentives and 

rewards. 

4.4.3.4 The level of satisfaction with waste picking incentives 

The combined response rate to this question that assessed whether the WPs were 

satisfied with recycling incentives was (100%) (Figure 4.8). The results show that 

33.3% of the LWPs and 40.9% of the SWPs were not satisfied with the incentives 

associated with the selling of recyclables. Conversely, 66.7% of the LWPs and59.2% 

of the SWPs were satisfied with the incentives offered for selling recyclables. The 

results indicate that more (66.7%) LWPs than SWPs (59.2%) were satisfied with the 

incentives. The fact that the majority felt content with their trade suggests that they 

would continue their waste picking activities which, in turn, suggests that the 

environment (the study area) may be positively affected by waste pickers. This notion 

is supported by Yau (2010), who states that people who are positively stimulated by 

financial incentives to engage in waste picking almost automatically change their 

attitude and demonstrate pro-environmental behaviours. 

 

Figure 4.8: The level of satisfaction with waste picking incentives 

4.4.3.5 Other incentives associated with recycling participation 

Figure 4.9 indicates that the response rate to the question that measured the benefits 

of waste picking was 96.6%. Of these respondents, 47.5% reported that waste 

picking was an easy way of earning money, while a surprising low percentage 

(14.2%) indicated that waste picking assisted them to support their families. A limited 
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number (10.6%) indicated that waste picking contributed to the sharing of knowledge 

about effective waste picking as this knowledge helped to educate and encourage 

others to recycle waste. The other incentives that were mentioned were that waste 

picking provided them with job opportunities that were better than doing nothing 

(9.9%), while some (9.9%) also indicated that waste picking was helping to clean the 

environment and that the community thus benefited from recycling. Another incentive 

that was referred to, although to a limited extent (2.1%), was that waste picking 

contributed to crime avoidance or reduction. In concurrence with these benefits of 

waste picking, Dias (2016) found that, in cities with irregular household waste 

collection coverage, WPs continued to provide waste collection services as they 

harvested waste as a livelihood while they also provided a vital public service. 

Simatele et al. (2017) also acknowledge that, in as much as solid waste collection 

contributes significantly to the livelihoods of WPs, it also contributes extensively to 

municipal solid waste management in the form of collecting, sorting, trading and 

processing waste. Evidently, waste picking has multiple benefits for WPs, the 

community, the economy, and the environment which benefits from waste reduction 

and pollution prevention. 

 

Figure 4.9: Rating of other incentives resulting from recycling participation 
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4.5 Conclusion 

The literature review indicated that compliance with recycling obligations is driven by 

external incentives such as avoidance of penalties or fines arising from non-

compliance. The same literature also proposes that legislation promotes incentives 

to encourage individuals to participate in waste recycling activities. It is undeniable 

that legislation plays a critical role in driving recycling incentives to encourage better 

participation in recycling activities, whether these practices are formal or informal. 

The DEA (2016) provides incentives for producers to reduce the use of virgin 

materials and rather recycle materials for manufacturing purposes. 

The literature also indicates that the education level of residents underpins the 

knowledge and awareness of waste recycling requirements. This knowledge, in turn, 

provides insight into and understanding of various environmental incentives 

associated with waste recycling. In fact, it is this insight and understanding that 

motivate people to participate in waste sorting without expecting external incentives. 

The reviewed literature also suggests that social influence (or pressure) is a factor 

that motivates good waste recycling practices such as waste minimisation, sorting, 

reuse and recycling. Moreover, an effectively designed and managed recycling 

infrastructure also stimulates recycling participation.  

The unemployed are incentivised to participate in waste recycling by means of waste 

picking as this offers job opportunities and financial rewards. For instance, selling 

recyclable waste materials generates income, and this is a strong incentive for WPs 

to engage in this informal recycling activity. It is evident that the higher the incentives 

in waste picking are, the higher the rate of waste picking and recycling activities 

becomes. Evidently, economic incentives stimulate waste picking as an income 

generating activity that is practised by people of all age groups. However, when the 

cost of waste picking and recycling exceed the expected profit, this form of recycling 

is negatively affected as WPs will be demotivated.  

Conversely, various incentives that drive waste picking make recycling convenient 

and a desirable activity, particularly for the poor who live in the vicinity of landfill sites. 

It is also evident that the absence or removal of incentives that encourage recycling 

participation has serious repercussions for waste picking, especially when a 

particular waste stream is seasonal and has no or limited monetary value at times. 
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Municipalities reap various benefits from WPs’ activities as these informal workers 

reclaim and reduce volumes of waste along the streets and from landfill sites. Good 

waste management practices, including the activities of informal recyclers, will thus 

incentivise communities to properly manage waste which will, in turn, enhance the 

visual appeal of the environment and contribute to more healthy lifestyles.  

Waste pickers who provide recyclable materials to the manufacturing industry 

contribute significantly towards limiting the exploitation of raw materials, and this 

promotes environmental and industrial sustainability. By committing and adhering to 

good waste management practices, society will reap rewarding benefits such as the 

generation of cost-effective sources of energy and the potential for sustainable power 

generation. 

Based on the question that determined who influenced the WPs to engage in this 

form of self-employment, it was found that 28% of the LWPs versus 15.5% of the 

SWPs were motivated by family members to participate in waste picking activities, 

while 36% of the LWPs and 33.8% of the SWPs were motivated by friends to become 

WPs. However, it was found that that the majority (30.7% of the LWPs and 49.3% of 

the SWPs) was compelled by circumstances to participate in waste picking activities. 

This was not surprising as the demanding economic climate in South Africa at the 

time of the study impacted poor communities in particular. The majority of the WPs 

(81.3% LWPs and90.1% SWPs) was thus motivated by economic (or financial) 

incentives to participate in waste picking activities (Figure 4.4). It was also determined 

that the WPs engaged in waste picking to generate income, as a job opportunity, for 

poverty alleviation, and the eradication of hunger (Figure 4.4). The latter reasons are 

all associated with low financial income and poverty. Some WPs (9.3% LWPs and7% 

SWPs) also rated a desire to care for the environmental as a reason for engaging in 

waste picking (Figure 4.4). It may thus be concluded that people in the study area 

were predominantly motivated by financial incentives to become waste pickers. This 

finding concurs with Siu and Xiao (2016) who argue that WPs are driven by economic 

incentives to become WPs (or waste recyclers). Yau (2010) suggests that one 

possible way of enhancing waste recycling is to institute economic or financial 

incentives, while Shaw and Maynard (2007) also make brief comments regarding the 

potential use of financial incentives to motivate or stimulate recycling behaviour. 
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The current study established that, although price and income were predominant 

incentives for waste picking (31% and 25.6% respectively), other factors of 

convenience also featured as stimulants of waste picking, namely: (1) access to more 

recyclables (12.4%), (2) access to resources (11.6%), and (3) transport (7.8%) 

(Figure 4.5). These findings support those of Yau (2010) who state that, in addition 

to economic incentives, waste recycling is also likely to be stimulated by convenience 

factors such as care for the environment and available transport. 

The current study found that waste picking in the study area was deemed 

operationally cheap, as the majority − 64.6% of the SWPs and 52.4% of the LWPs − 

did not have to spend much on their recycling activities. When the operational costs 

of engaging in waste picking or recycling are low, it suggests that incentives to 

engage in such activities are maximised.  

In terms of accessibility, 30.9% of the LWPs and 22.9% of the SWPs found that 

recyclables were accessible. Although the rate of accessibility of recyclables is 

relatively low, it supports the finding of the low operational costs and forms part of 

the financial incentive factor as a driver of waste picking that motivates WPs to 

sustain their waste picking operations. Waste picking incentives should motivate 

WPs, otherwise they may not continue their waste picking activities. In this regard, 

Ghisolfi et al. (2017) argue that, if selling the collected waste material to the formal 

waste recycling system is not financially viable over time, WPs will discontinue their 

informal waste picking activities. However, although not the majority, some WPs in 

the current study considered waste picking to be expensive, and 50.0% of the WPs 

was concerned about high transport costs as this affected their desired financial 

yields. The WPs’ second concern was the physically demanding nature of the work, 

which could be regarded as an inconvenience factor. Concerns about financial costs 

and physical demands have the potential to negatively impact the ultimate objective 

of WPs, which is to generate an income. Similar to these concerns, Velis (2017) also 

argues that the financial viability of the informal waste recycling sector makes it 

vulnerable to price fluctuations. Based on a finding of their study, Ghisolfi et al. (2017) 

support the notion of cooperatives for waste recyclers, arguing that such 

organisations may facilitate access to motorised transport. Moreover, a better waste 

recycling infrastructure that incorporates waste pickers and that is funded by 

municipalities is also a strong recommendation. 
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Overall, the low negative responses that were recorded suggest that waste picking 

was deemed a worthwhile operation by the majority of the participants. For instance, 

only some individuals felt that transport was expensive (2.4% LWPs and 0% SWPs), 

while a small portion (2.4% of the LWPs and 2.1% of the SWPs) reported that there 

was competition in recycling. Moreover, only 4.2% of the SWPs and 0% of the LWPs 

reported that recycling was a difficult work.  

In terms of the level of satisfaction of the WPs with the financial benefits of waste 

picking and the income that selling recyclables yielded, the current study found that 

the majority (66.7% LWPs and 59.2% SWPs) was satisfied, while only 33.3% of the 

LWPs and 40.9% of the SWPs were not satisfied. The fact that the majority was 

satisfied with the financial yields of their labours means that they would be more likely 

to persist in their waste picking activities than the unsatisfied and discouraged group.  

This finding concurs with a finding by Yau (2010), and the study thus corroborates 

the notion that people are positively stimulated by financial incentives to take pro-

environmental behaviour seriously.  Furthermore, the study concurs that waste 

picking is driven by multiple incentives that benefit WPs, communities, the economy, 

and the environment. Important benefits are income generation (which by extension 

means that family livelihoods are protected to some extent), waste reduction, and 

pollution prevention. 

In light of the findings, the study recommends that measures be taken to improve the 

earnings of all WPs to the extent that those who are dissatisfied are also encouraged 

to persevere (section 4.4.3.2 and Figure 4.7). This will improve informal waste picking 

and recycling rates, thereby increasing environmental protection and sustainability.  
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CHAPTER 5 

GENERAL DISCUSSION 

5.1 Introduction 

The key findings of this study are summarised in this chapter. These findings relate 

to the research questions that were presented in Chapter 1 and the applicability and 

relevance of the recommendations that are based on the findings are discussed. 

Moreover, the study findings and recommendations are discussed in relation to those 

of previous studies. The contribution of this study towards the waste picking 

participation process and to the recycling industry is included in the discussion. The 

chapter concludes with recommendations for interventions and improvements in 

waste picking participation activities and suggestions are offered for future research. 

5.2  Summary of the Findings 

5.2.1 Determinants of recycling participation 

The literature suggests no relationship between recycling and any particular age 

group, which the current study corroborates. The study results further revealed no 

noteworthy difference between the four categories of waste picker age groups as 

they were almost equally distributed (Figure 2.2). The results further revealed that all 

age groups (18 to 84 years) participated in waste picking activities (2.4.1). These 

results did not deviate from those reported by the DEA (2014) as the latter survey 

recorded the age of waste pickers to range from as low as 16 years to as high as 83 

years. 

The literature argues that gender does not determine recycling participation as both 

males and females participate relatively equally in waste picking activities. However, 

there may be variances in gender ratio participation, but this also does not favour one 

gender over the other in general (2.4.2). Although some studies propose that neither 

males nor females are more dominant in the waste picking phenomenon, others state 

that either males or females are dominant. The probability may thus not be ruled out 

that, either due to the time or the location of a study, only a particular gender may 

have been represented and this could have occurred due to factors that were not 

evaluated in the study. The current study found a balance between males and 
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females as 50% males and 50% females of a total sample of 146 WPs (Figure 2.3) 

participated in the study. This sample was achieved due to random selection based 

on the availability of waste pickers at landfill sites and in the streets of the selected 

study area. This 50:50 gender split was on a par with the findings of a DEA survey 

(2014). 

Some studies found that the majority of recycling participants were highly educated 

as they were either studying towards degrees or in possession of college or university 

degrees, while the lowest percentage group was still well educated as they had a 

secondary school education (Butkus et al., 2018; Chu and Chiu, 2003; Stoeva and 

Alriksson, 2017). Nguyen et al. (2015) also found that the rate of those holding 

degrees was 53.9%. Some studies thus identify education as a significant factor and 

argue that it will ensure the sustainability of waste picking practices. On the other 

hand, Schenck et al. (2016) found that LWPs generally had a better schooling track 

record than SWPs and they thus argue that LWPs may be better at recycling than 

their less qualified SWP counterparts. The current study found that, in the City of 

Mbombela and surrounding areas, only 1.4% of the participating WPs had a tertiary 

(post-school) level of education and that 44.5% either had no education at all or a 

primary school education. However, 53.4% had a secondary school education 

(2.4.3). Unfortunately, 0.7% of the WPs did not specify their education level. Although 

the reason for this finding was not explored in depth, the prevalence of relatively 

educated WPs may be attributed to the fact that the South African education system 

compels schooling up to Grade 9.  

The literature indicates that a high unemployment rate causes many people to live in 

poverty and that many such people resort to informal waste picking to alleviate 

poverty and hunger (2.2.4). Studies have thus suggested that waste picking activities 

contribute effectively towards poverty alleviation in many developing and 

underdeveloped countries (2.2.4). The current study also found that the main reason 

for waste picking in the City of Mbombela area (as indicated by 85.6% of the WPs) 

was to alleviate poverty (2.4.4). Various factors associated with this overarching 

purpose were also recorded, such as earning an income and support of families. 

The literature furthermore reveals an association between urbanisation and 

population growth, which are both associated with a high consumption of resources 
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and high waste generation (2.2.5). It has also been proposed that, in urban areas, 

there is often a higher waste generation rate per person than in less affluent areas 

due to the higher affluence levels of urban residents (2.2.5). Affordability of 

consumables is further extended to waste generation according to the following flow 

model: urbanization → high population → high income/economically active → high 

resource consumption → high rate of waste generation/pollution. Consequently, the 

fact that urban areas already have a high population that generates high volumes of 

waste attracts people to cities where they engage in waste picking activities to 

alleviate poverty (2.2.5). Waste picking thus has the potential to become a solution 

for the growing waste problem in urban areas and cities, especially in areas with 

inadequate waste removal services (2.2.5). The current study found that 96% of the 

participating WPs resided within the City of Mbombela and surrounding areas 

(Hazyview, Nelspruit and Barberton), while the remaining 4% hailed from 

neighbouring local municipalities such as Bushbuck Ridge and Nkomazi (2.4.5.2 and 

Figure 2.6). Evidence also showed that 15% of the WPs had migrated from 

neighbouring countries – particularly Mozambique and eSwatini − to the City of 

Mbombela and surrounding areas in search of job opportunities (2.4.5.3 and Figure 

2.7). 

The high unemployment rate in the formal economy increases the self-employment 

rate in the informal economy. One such self-employment endeavour is waste picking 

(2.2.6). The commodity known as waste materials has significant business potential 

for economic growth and creates employment opportunities for the unemployed as it 

offers recycling initiatives (2.2.6). It is thus evident that waste recycling does not only 

address waste problems, but that it also addresses the need to reduce 

unemployment (2.2.6). This notion is corroborated by the current study as not only 

the unemployed and students took part in waste picking, but some people who were 

already employed and pensioners also participated in this activity to complement 

their monthly income (2.4.6). The data also showed that the majority (88.4%) of the 

participants had been unemployed in the formal sector and they thus found 

employment in waste picking (Figure 2.8). 

It is noteworthy that income generation is the predominant determinant factor that 

impacts recycling participation for different categories of people in the City of 

Mbombela and surrounding areas (2.2.7). The current study showed that 

© Central University of Technology, Free State



153 
 

opportunities exist for WPs to trade waste as a commodity and thus to generate an 

income (Figure 3.7 and Figure 3.8). In some instances, this income was relatively 

limited at R10 per day. The middle income group earned R1 175 per week (about 

R167.00 per day in a 7-day week), while the maximum income was R11 500 per 

month (about R380.00 per day in a 30-day month) (Table 2.4). Earning enough to 

support a healthy livelihood is an important factor that determines waste picking 

participation and recycling. However, earnings depend on the extent of the waste 

picking operation of the individual (2.4.7). 

5.2.2  Convenience and inconvenience factors that impact waste picking 

activities 

The literature proposes that there are certain factors of convenience that influence 

preferences for particular types of waste materials over others. The primary 

consideration is that the solid waste that is recycled should have a market and 

monetary value, as only then will people recycle such materials (Velis, 2017). The 

literature thus highlights the types of waste that are considered valuable resources 

for recycling (Mwanza and Mbohwa, 2017; Dos Muchangos et al., 2014). WPs will 

not simply pick any waste material, but they will search for waste materials that have 

buy-back value. This value that is attached to waste materials is driven by demand. 

In this context, the study determined that some recyclables were preferred over 

others, which means that their recyclability rate was higher than that of others. 

Aluminium was the most preferred commodity as 53.4% of the WPs preferred to 

recycle it. PET bottles and plastic were second on the preference list (48.6%) while 

scrap metal was the third most preferred recyclable at a preference rate of 45.9% 

(3.4.1 and Table 3.1). Comparatively, Kasinja and Tilley (2018) found that 21% of the 

WPs in their study recovered only metals, 53% recovered only plastic, while 26% 

recovered plastic and metals. 

The literature also reveals that the availability of recyclables is a factor of 

convenience that encourages waste recycling participation. For instance, Navarrete-

Hernandez and Navarrete-Hernandez (2017) propose that the institutionalisation of 

WPs will allow them to collaborate with residents to ensure that recyclable materials 

are available. Kasinja and Tilley (2018) also found that plastic and metal were the 

most available waste categories in the Zingwangwa township of Blantyre in Malawi. 
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The current study found that the unavailability of recyclables is a factor of 

inconvenience in waste picking participation. The results showed that 46.8% of the 

WPs reported unavailability, scarcity and difficulty in finding recyclables, 42.6% 

reported a high number of WPs competing for recyclables, and 10.6% reported other 

reasons as indicated in Figure 3.1 and paragraph 4.4.2.  In concurrence with the 

challenges experienced by WPs in terms of the unavailability or scarcity of 

recyclables, Sandhu et al. (2016) found that WPs spent about 10 to12 hours per day 

looking for recyclable waste materials. 

The literature has established that accessibility of recyclable materials is a factor of 

convenience that impacts successful waste picking participation. Dias (2016) argues 

that WPs should be granted access to waste as a common-pool resource. In Nigeria, 

WPs have unrestricted access to the Ugwaji landfill facility (Nzeadibe, 2008). The 

current study also underscores the fact that accessibility is an important factor of 

convenience in waste picking activities (3.4.3). The results showed that 67.1% of the 

WPs indicated that recyclables were accessible, while 32.9% reported that 

recyclables were inaccessible (Figure 3.2). In comparison, the policy on WP that 

steers this phenomenon in greater Santiago de Chile promotes waste-picker 

monopoly to sustain the accessibility of recyclables (Navarrete-Hernandez and 

Navarrete-Hernandez, 2017). Sandhu et al. (2016) found that, although some WPs 

no longer had access to recyclables, other WPs who picked waste from municipal 

bins and at landfill and informal dump sites still found that recyclables were available 

to them, particularly at landfill sites. 

The current study found that a good price for marketable recyclable materials was a 

factor of convenience for recycling participation. It was also determined that there 

was a relationship between the prices yielded for recyclables and the operational 

costs of the waste picking process (3.4.4). Kasinja and Tilley (2018) argue that the 

market is at times favourable for some recyclables while it is unfavourable for others. 

For instance, waste paper, cardboard and polyethylene packaging materials are 

usually not recovered when there is no market for them (Nzeadibe, 2008). Thus, the 

demand and supply chain has an influence on the waste market, while this market is 

also influenced by the prices that traders are prepared to pay for recyclables. 

Recycling facilities usually receive a significant volume of recyclables delivered by 

WPs who normally trade these items at a certain price (Simatele et al., 2017). Best 
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markets and prices are therefore factors of convenience that encourage high rates of 

waste picking. In the current study, 31.0% of the WPs reported that an improved price 

for recyclable materials motivated them to participate more avidly in waste picking, 

while a limited number of WPs indicated their dissatisfaction with unstable markets 

and inconsistent prices (Table 3.2). In Blantyre in Malawi, 68% of the WPs sold their 

metal recyclables to one middleman because he offered better prices. This trader 

was preferred although there were four other buyers of metal and two industries and 

middlemen (Kasinja and Tilley, 2018).  

The literature suggests that a number of factors impact the operational costs of waste 

picking and that these factors inconvenience waste pickers (3.2.5). Chokhandre et 

al. (2017) assessed the economic burden of morbidities and found that costs incurred 

for treatment, workdays lost and the persistence of illnesses among WPs meant that 

expenditure rates were much higher for them than for non-WPs. However, the impact 

of morbidities and healthcare on the recruited waste pickers was not investigated by 

the current study. The study did find, however, that several other operational costs 

impacted waste picking as factors of inconvenience, such as the distances they had 

to cover between pick-up and deposit points (3.2.5). On the positive side, it was found 

that 62.9% of the WPs found this form of employment affordable (i.e., limited 

operational costs) while only 37.1% complained that the waste picking process was 

expensive (Figure 3.3). Of those who found waste picking expensive, 50% was 

concerned about transport costs while 19.2% was concerned about the physical 

demands of this form of labour. Only 9.6% was concerned about the limited income 

that waste picking yielded (Table 3.4).  

The literature suggests that the availability of storage facilities for retrieved waste can 

be either a factor of convenience or inconvenience for waste pickers, but storage 

space was highlighted as a prerequisite for successful waste picking (3.2.6). 

Czajkowski et al. (2015) argue that sorting recyclables into different categories 

requires sufficient space and often results in low collection frequencies as it is time 

consuming. Collecting waste materials thus requires storage facilities at a WPs 

property or at landfills, sometimes for an extended period of time. Support in this 

regard is often needed, and therefore waste picker cooperatives in some countries 

support WPs by offering transport and storage facilities (Rutkowski and Rutkowski, 

2015; Dias, 2016). The current study found that storage was a factor of convenience 
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when available and inconvenience when not available (3.4.6.2). Generally, however, 

waste was stored at some homes and at landfill sites if the pickers could not sell it 

immediately after sourcing.  

The need for storage seemed to impact the frequencies at which the WPs in the 

current study preferred to collect waste (Figure 3.4). For instance, 36.8% of the WPs 

preferred a monthly collection frequency, while 19.1% preferred a weekly collection 

frequency. Very few (17.6%) of   the WPs used a daily collection frequency, whereas 

17.7% preferred an as-and-when collection frequency. Some (8.8%) preferred to 

collect waste every second week (Figure 3.4). The WPs who used a daily collection 

programme may have needed storage for only a few hours (3.4.6.2), while the LWPs 

needed to store their recyclables for longer periods, as is evidenced by the 

photographs (3.4.6.2). It thus seems logical that high collection frequencies are 

associated with a lower need for storage space (3.4.6.2), except where space is 

available such as at landfill sites. For instance, 36.8% of the WPs collected 

recyclables on a monthly basis, and they thus needed storage space to 

accommodate a month’s recycled products before they were collected and sold 

(Figure 3.4).  

The literature proposes that the collection as well as transportation of recyclables is 

a crucial factor that may either encourage or discourage waste picking (3.2.6.). The 

DEA (2014), for instance, reported that WPs frequently transported their collected 

waste to recyclers at their own cost rather than making use of formal transport 

operators. The DEA (2014) found that 33.3% of LWPs and 73.2% of SWPs, thus an 

average of 52.7%, did not have access to collection services to transport their 

products to buy-back centres and that they therefore did so themselves. Thus more 

than half of the WPs transported their collected recyclables to buy-back centres or 

waste recycling companies (DEA, 2014). The current study found that a large number 

(95.6%) of the WPs needed transportation to get their recyclables to buy-back 

centres (3.4.6.3).  As a result, they either hired private vehicles or depended on 

middlemen who would buy and at the same time collect recyclables from landfill sites 

and from their homes (3.4.6.3). Figure 3.7 indicates that 92.5% of the WPs used 

transport provided by private service providers. Only 3% used their own 

transportation, while the remaining 4.5% was not in need of transportation as they 
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sold their recyclables on site. Similarly, Stoeva and Alriksson (2017) found that 

recyclables were collected and transported by private entrepreneurs. 

The current study found evidence that distance influenced waste picking activities 

and recycling, and this factor thus needs to be considered when planning the location 

of recycling drop-off and collection points and facilities (2.3.7). In support of this 

proposal, the DEA (2014) argues that more transfer stations should be provided at 

municipal level to reduce the distances waste pickers have to travel. Distance is thus 

a factor of convenience or inconvenience as it can influence the costs of 

transportation, which is part of the operational costs of informal waste recycling. 

However, Table 3.4 shows that only 1.9% of the WPs regarded waste picking 

activities to be very expensive because of the distance they had to cover to find 

recyclables. Fifty percent (50%) of the WPs also indicated that the cost of 

transportation made waste picking inconvenient (Table 3.4). In concurrence, Kasinja 

and Tilley (2018) found that 68% of the WPs in their study sold their metal recyclables 

to one middleman because his business premises was close to where the WPs 

recovered these materials. Rutkowski and Rutkowski (2015) also argue that the 

choice of the location of a recycling facility depends on the distances WPs have to 

cover as well as the volumes of waste they collect and need to transport. 

The current study found that the unavailability of recycling facilities may at worst 

result in people’s non-participation in waste picking or, alternatively, in low recycling 

rates (3.2.8). To address this challenge, Stoeva and Alriksson (2017) support the 

practice of placing buy-back machines in stores where residents may deposit plastic 

bottles and aluminium cans in return for cash. Simatele et al. (2017) urge that active 

support for WPs is required, especially as they need access to recyclables through 

source separation programs and industry-provided buy-back centres to increase 

waste collection rates. Based on the findings, the current study concurs that the 

availability of waste recycling facilities is a factor of convenience that will drive 

successful participation in waste picking (3.4.7.1). This is because an overall majority 

(68.7%) of the WPs indicated that there were recycling facilities in the City of 

Mbombela area such as buy-back centres and scrap metal dealers (Figure 3.8). Dos 

Muchangos et al. (2014) agree that such facilities are a necessity as, in Maputo, a 

survey questionnaire outcome suggested that a lack of interest in MSW recycling was 

caused by the unavailability of drop-off points for recyclables. Stoeva and Alriksson 
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(2017) concur and cite the example of Sweden where municipalities contract 

packaging recovery organisations for the collection, transportation and processing of 

separated recyclable waste. Rutkowski and Rutkowski (2015) also support the 

impact of the establishment of collection facilities on streets from where WPs may 

move collected materials to a temporary transfer station which has easy truck access. 

An overall result (Figure 3.9) of the current study was that 94.9% of the respondents 

indicated that recycling facilities within and around the City of Mbombela were easily 

accessible. Accessibility was therefore a factor of convenience for informal waste 

picking and recycling processes in the study area (3.4.7).  

The literature argues that WPs are exposed to a number of unhygienic conditions as 

well as health and safety hazards and that these are factors of inconvenience that 

discourage or threaten waste picking activities (3.2.10). A comparative study on the 

rate of injuries sustained by WPs and non-WPs showed that the prevalence of injuries 

was high (75%) among WPs and low (17%) among the comparison group 

(Chokhandre et al., 2017). Simatele et al. (2017) also found that the lack of sound 

infrastructure such as secure road networks was a serious challenge, as WPs used 

the same roads as motorists which had resulted in some fatal accidents. Similarly, 

Dos Muchangos et al. (2014) found that elements such as the air, soil and ground 

water in Maputo were highly compromised at a landfill site and in adjacent areas, and 

this posed environmental and public health risks. Chokhandre et al. (2017) found that 

the persistence of illnesses was significantly higher among WPs than among non-

WPs. The current study also found that health and safety hazards were factors of 

inconvenience and that they might impact waste picking activities negatively. Some 

preventive and control measures should thus be instituted by authorities and other 

role-players in the waste management system, particularly where informal waste 

pickers operate (3.4.8). Moreover, waste regulations require that all WPs should 

undergo medical checks and that they should wear PPE such as gloves and 

gumboots. These should be provided by municipalities, while WPs should also be 

made aware of health and safety matters through education initiatives (DEA, 2011). 

According to the literature, there are wide-spread negative perceptions about and 

harassment of WPs by community stakeholders that occur as a result of intolerance 

and prejudice (3.2.11). Intolerance towards waste pickers poses a risk for these 

people and, if it persists, will negate the social, economic and environmental benefits 

of waste picking (3.2.11). In concurrence with this view, the DEA (2014) argues that 
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the exploitation of informal recyclers by formal recyclers, collectors and transporters 

is a factor of inconvenience that hampers recycling participation. The study thus 

acknowledges that intolerance is a factor of inconvenience that impacts waste picking 

activities negatively. However, it was found that intolerance of waste pickers in the 

study area occurred only to a limited extent. Table 3.6 shows that only 8.9% of the 

SWPs and none of the LWPs (0.0%) were concerned about being arrested when 

found in possession of copper recyclable items without proper documentation as 

proof of legal possession. Moreover, only limited numbers of waste pickers (SWPs 

4.8% and LWPs 1.43%) were concerned that communities were intolerant of their 

practices and thus criticised or insulted them or spoke negatively about them and 

their activities (3.4.9 and Table 3.6). Also, only the SWPs (6.16%) seemed to be 

prevented from collecting recyclable materials by community members and security 

officials (Table 3.6). Conversely, a study that was conducted by Simatele et al. (2017) 

found that in Johannesburg many WPs were harassed at points of collection and 

disposal. 

5.2.3 Incentives as a stimulant for recycling participation 

Compliance with recycling obligations are driven by indirect incentives such as 

avoiding penalties or fines arising from non-compliance (4.2.1). Legislation and 

regulations may thus become incentives that will stimulate individuals’ decision to 

participate in waste recycling activities (4.2.1.1).  

Education, knowledge and awareness provide insight and understanding about other 

more indirect environmental incentives that will drive waste recycling and motivate 

people to take part in waste sorting, even without expecting direct incentives 

(4.2.1.2). Social pressure can be another motivating factor that will encourage people 

to adopt good waste management practices such as minimisation, sorting, re-using, 

and recycling (4.2.1.3). The study also demonstrated that a properly designed and 

effectively implemented recycling infrastructure will stimulate recycling participation 

(4.2.1.4). 

According to the literature, employment and even self-employment among the poor 

are incentivised through the creation of job opportunities for poverty-stricken 

communities whose members participate in waste recycling activities (4.2.2.1). The 

literature indicates that the selling of valuable waste materials generates income and 
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incentives for enhanced waste recycling participation (4.2.2.1). Therefore, the higher 

the incentives for waste picking are, the higher the rates of waste picking and 

recycling activities will be (4.2.2.1). In addition, it is evident from the literature that 

economic incentives stimulate waste picking participation but, where the costs of 

recycling exceed the outcomes of incentives, recycling is negatively affected as 

pickers get demotivated (4.2.2.1). There are numerous incentives from waste picking 

activities and good incentives make waste picking more attractive for WPs. 

Conversely, the absence of incentives to encourage recycling participation has 

serious implications for the waste picking process, especially for a particular waste 

stream that is not supported by incentives (4.2.2.1). 

The literature maintains that municipalities reap some benefits from waste picking as 

these workers informally reclaim and reduce the volumes of waste along the streets 

and at landfill sites (4.2.2.2). Good waste management practices, including recycling, 

also incentivise communities to care for the environment (4.2.2.3). According to the 

literature, waste picking contributes significantly towards the growth of manufacturing 

industries as recyclable materials are provided is a practice that lowers the cost and 

diminishes the need for raw materials. This promotes the sustainability of these 

industries and the environment (4.2.2.4). Therefore, through commitment to good 

waste management practices, incentives are provided and benefits are reaped by 

society and industries. Moreover, cost-effective alternative sources of energy may be 

produced if informal and formal recyclers collaborate (4.2.2.5). 

Waste picking is not an activity that occurs naturally to people as an option when they 

are in search of jobs, and therefore waste pickers are generally persuaded by others 

to engage in this activity. In the current study, 28% of the LWPs and 15.5% of the 

SWPs were motivated by family members to participate in waste picking activities 

(4.4.1.1), while 36% of the LWPs and33.8% of the SWPs were motivated by friends 

to become WPs (4.4.1.2). However, possibly due to the demanding economic climate 

in South Africa at the time of the study, it was not surprising that more waste pickers 

(30.7% LWPs and49.3% SWPs) were compelled by circumstances to participate in 

waste picking activities (4.4.1.3). 

The majority of the WPs (81.3% LWPs and90.1% SWPs) was thus motivated by 

economic (or financial) incentives to participate in waste picking activities (Figure 
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4.4). It was also determined that the WPs engaged in waste picking to generate 

income, as a job opportunity, for poverty alleviation, and the eradication of hunger 

(Figure 4.4). Although limited to a few respondents (9.3% LWPs and 7% SWPs), the 

second highest rated reason for engaging in waste picking was associated with the 

WPs’ desire to care for the environmental (Figure 4.4). It was thus concluded that the 

WPs was predominantly motivated by financial incentives to become and persist in 

their activities as waste pickers. This finding concurs with Siu and Xiao (2016), who 

also found that WPs were driven by economic incentives to become WPs (recyclers).  

Yau (2010) suggests that one possible way of enhancing waste recycling is to 

institute economic/financial incentives, while Shaw and Maynard (2007) also make 

brief reference to the potential use of financial incentives to motivate or stimulate 

recycling behaviour.   

The current study also established that, although price and income were predominant 

incentives for waste picking (31% and 25.6% respectively), other factors of 

convenience also featured as stimulants for waste picking, such as: (1) access to 

more recyclables (12.4%), (2) access to resources (11.6%), and (3) transport (7.8%) 

(Figure 4.5). These findings are corroborated by Yau (2010), who state that, in 

addition to economic incentives, waste recycling is also likely to be stimulated by 

convenience factors such as care for the environment and available transport. 

Of those WPs who considered waste recycling as a cost-effective way of earning an 

income, 64.6% of the SWPs and 52.4% of the LWPs were satisfied with the 

operational costs of waste picking.  Only 30.9% of the LWPs and 22.9% of the SWPs 

indicated that recyclables were cheap due to it being accessible (Figure 4.6). 

Therefore, the fact that the operational costs of waste picking were deemed low is an 

indication that this informal form of waste picking and recycling should be encouraged 

by the formal waste management sector (4.4.3.1). The accessibility of recyclables 

contributes towards minimising the operational costs of recycling and therefore 

maximises recycling incentives, and WPs benefit more than LWPs as they do not 

have to pay for transport or for acquiring recyclables. Therefore, whatever amount 

that is gained from selling easily obtained recyclables is a benefit because it is 

profitable, and this will encourage WPs to persevere (4.4.3.1). Incentives to continue 

their waste picking activities should thus be devised to motivate WPs, otherwise they 
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may not persevere (4.4.3.1). Ghisolfi et al. (2017) argue that, if the selling of waste 

material is not financially viable over time within the formal system, WPs will desist.  

The results also showed that, among those who found waste picking to be financially 

burdensome, 50.0% pointed out that transportation costs were a negative factor while 

19.2% reported that waste picking was physically demanding. A small percentage 

(9.6%) was concerned about insufficient pay-offs or income being generated 

compared to the efforts they exerted and the investments they had to make (Figure 

4.7). The most predominant concern was transportation costs which could be linked 

to the impact of financial incentives on waste picking. Therefore, these concerns have 

the potential to negatively impact the ultimate objective of WPs to generate an income 

(4.4.3.2). In line with these concerns of low financial benefits and high transportation 

costs, Velis (2017) argues that the financial viability of the informal recycling sector 

remains vulnerable due to high rates of transportation and price fluctuations. It is 

against this backdrop that Ghisolfi et al. (2017) propose the consolidation of waste 

pickers in cooperatives, as such structures may ensure that they have access to 

motorised transport and infrastructure funded by municipalities. 

In terms of the level of satisfaction with the income yielded by selling waste 

recyclables (4.4.3.3), the results (Figure 4.8) show that more (66.7%) LWPs were 

satisfied with the incentives than SWPs (59.2%) and thus that more (40.9%) SWPs 

were not satisfied than LWPs (33.3%) who were not satisfied. However, the majority 

of both groups (66.7% LWPs and 59.2% SWPs) was satisfied with the monetary 

incentives they received from the sale of recyclables (4.8). The fact that the majority 

felt content with their trade suggests that they might continue their waste picking 

activities which, in turn, suggests that the environment (the study area) may be 

positively impacted by WPs and their activities (4.4.3.4). This notion is supported by 

Yau (2010), who states that people who are positively stimulated by financial 

incentives to engage in waste picking almost automatically change their attitude and 

demonstrate pro-environmental behaviours. 

Therefore, the study corroborates the findings of cited studies that waste picking is 

driven by incentives and that it has multiple benefits for WPs, the community, the 

economy, and the environment. Waste reduction and pollution prevention are 
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significant goals, and thus the role that WPs can play towards achieving these ideals 

should not be underestimated. 

5.3  Contributions of the Study 

5.3.1  Providing knowledge about waste picking and recycling 

The study puts the factors that encourage and discourage waste picking into 

perspective and thus corroborates what other studies have termed the ‘convenience’ 

and ‘inconvenience’ factors that impact waste picking. Moreover, as the study 

highlights the important role that waste picking can play in generating income for the 

poorest of the poor in communities that have historically been marginalised, its 

recommendations may contribute to policy formulation that may formalise, even to a 

limited extent, the valuable work that informal waste pickers do in local communities.    

5.3.2  The waste picking/recycling industry  

The study identified potential improvement and growth areas for waste picking and 

the informal waste recycling industry. As knowledge deficiency exists regarding 

waste picking and the contributions that this informal industry can make towards 

waste reduction and the use of recycled materials by manufacturing industries, the 

information that this study provides will generate new interest in waste picking and 

the role it can play in alleviating the shortages of raw materials that are required to 

manufacture specific products.    

5.4  Main Conclusions 

5.4.1 Determinants of waste picking 

● Age is not a factor that determines participation in waste picking as people of all 

ages participate in this informal waste recycling activity. 

● Gender is also not a factor that determines participation in waste picking and 

recycling. For instance, a random sampling method resulted in a 50:50 ratio of 

male and female participation in the current study. 

● A relatively high level of education is a determinant of sustainable and informed 

waste picking and recycling practices. However, as only just over 50% of the WPs 

in the City of Mbombela and surrounding areas had a secondary school or tertiary 
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education, it may be concluded that unsustainable waste picking practices could 

prevail in the study area.  

● Poverty is a waste picking determinant. The main reasons for waste picking in the 

City of Mbombela and surrounding areas for the majority of the waste pickers 

(85.6%) were associated with poverty alleviation. 

● Unemployment − and the resultant need for employment − is a determinant of 

informal waste picking and waste recycling participation. The study found that the 

majority (88.4%) of the randomly selected WPs was unemployed and that waste 

picking was their only alternative. 

● Income generation is a determinant of waste picking and waste recycling 

participation. 

● Living in urban areas and in towns near landfills is a determinant of waste picking 

and recycling. Even migrants flock to these areas to earn a living from waste 

picking. The study found that 15% of the participating WPs had migrated from 

neighbouring countries such as Mozambique and eSwatini to the City of 

Mbombela in search of job opportunities. 

5.4.2   Concluding remarks about convenience and inconvenience factors as 

drivers of waste picking 

● Some waste materials are more recyclable and convenient than others. 

Aluminium is highly desirable as most WPs in the current study (53.4%) picked 

and recycled this commodity. PET bottles and plastic were second on the list and 

preferred by 48.6% of the WPs. Metal/steel/scrap metal items were the third most 

preferred recyclables of45.9% of the WPs. 

● The unavailability of recyclables is a factor of inconvenience that hinders or limits 

waste picking participation. 

● Waste accessibility is an important factor of convenience that encourages waste 

picking participation. 

● Available markets and good prices are factors of convenience that encourage 

waste picking. 

● Operational costs, when high, impact waste picking participation negatively. 

Costs associated with waste picking and waste recycling can therefore be a factor 

of inconvenience. 
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● Access to a storage facility is a factor of convenience when available, or a factor 

of inconvenience when not available. Access to safe storage will therefore partly 

ensure successful waste picking participation. 

● Reliable transportation is a factor of convenience for waste recycling. The study 

found that 95.5% of the WPs needed transportation and many were prepared to 

pay for this service even if it meant reducing their spendable income. 

● The distance between waste source and deposit point is a factor of convenience 

when close or of inconvenience when far. Distance of necessity impacts the cost 

of transportation. 

● The availability and accessibility of waste recycling facilities impact successful 

participation in waste picking. 

● Health and safety hazards are inconvenience factors that impact waste picking 

activities negatively. Appropriate health hazard preventive and control measures 

should therefore be instituted by local authorities and other role-players to protect 

waste pickers against untoward health hazards. 

● Intolerance and prejudice are factors of inconvenience that may impact waste 

picking negatively. However, these factors impacted the WPs in the current study 

to a limited extent as it was noted that they could continue about their business in 

the study area in a relatively undisturbed manner. This suggests that tolerance of 

waste picking among the community and formal waste workers is a factor of 

convenience that encourages waste picking.   

5.4.3 Concluding remarks about incentives as drivers of waste picking  

• Some WPs (30.7% LWPs and 49.3% SWPs) were compelled by circumstances 

to participate in waste picking activities. 

● The majority of the WPs (81.3% LWPs and9 0.1% SWPs) was motivated by 

financial incentives to participate in waste picking activities. This suggests that 

poverty and the need for gainful employment are drivers of waste picking 

participation in the study area.   

● Environmental concerns were also mentioned as a reason for participating in 

waste picking and recycling, although this aspect was referred to by only a few 

participants.  

● Multiple incentives served as drivers of waste picking in the study area and the 

benefits of this form of self-employment positively impacted the WPs themselves, 
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their families, their communities, the economy, and the environment. In the latter 

instance, waste reduction and pollution prevention may have been the most 

important benefits, but evaluating the actual impact of waste recycling on the 

environment in the study area was beyond the scope of this investigation. 

5.5  Recommendations 

The following recommendations are offered: 

● Educational and awareness programs should be introduced by local authorities 

to educate WPs about waste management and recycling to contribute towards 

environmental sustainability and the development of sustainable informal waste 

picking business.  

● As waste picking has the potential to contribute to poverty alleviation and offer 

alternative employment for a large number of people, the waste picking industry 

should be afforded some form of formalization or compensation. 

● Recognition should be given to the potential of waste picking activities to protect 

the environment and ensure the reuse of recyclable materials.  

● As the bulk of recyclable materials is generated in urban areas or towns, waste 

minimisation, sorting, re-use and recycling should start in urban areas to minimise 

landfilling and its associated risks.   

● It will be beneficial for society, the environment and the economy if all people are 

educated about the recyclability (i.e., the residual value) of waste materials that 

are thrown away on a daily basis. This may slowly but surely change waste 

recycling behaviour at household and business level.   

● Residents and business owners should be educated to understand the 

importance of making recyclable materials available to and accessible for WPs 

and recyclers, as this has wide benefits for both WPs and society.  

● Competitive markets must be developed and promoted locally to reduce the costs 

of recycling and to support the thriving of waste recovery businesses. 

● The availability and accessibility of recycling facilities such as storage, 

transportation, and buy-back centres at central locations should be ensured to 

improve convenience.  

● To curb intolerance of WPs, public awareness and cooperation with the WPs 

should be encouraged. 
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● Some health and safety control measures should be instituted and enforced by 

local authorities and beneficiaries of informal waste picking activities. Such 

measures will help to prevent WPs’ exposure to health and safety hazards. 

● A surprising finding was that tolerance of WPs and their activities existed in the 

study area. This positive attitude could be enhanced through public awareness 

programmes to ensure cooperation with and wide tolerance of WPs. However, 

WPs should also be sensitised to the need of residents to keep their areas and 

streets in pristine condition, and the littering that is associated with indiscriminate 

waste picking should thus be addressed by local authorities. 

● The fact that WPs are compelled by circumstances to embark on waste picking 

for financial reasons indicates that too little has been done to educate people 

about the value and role of WPs in society.  Their importance should thus be 

emphasised from relevant platforms.  The study thus recommends that 

environmental awareness campaigns be launched by relevant role-players to 

sensitise all communities to the value and benefits of waste recycling by all. 

5.6  Recommendations for Future Research 

It is recommended that research be done in the following areas:  

● The impact of high education levels on waste picking and recycling activities still 

needs additional and extensive research.  

● As the current study focused mainly to economically marginalised groups, it is 

necessary to conduct further studies among more affluent communities to 

determine the extent of waste sorting and recycling practices among middle and 

upper class residents. 

● The extent of the volumes of recyclable and non-recyclable waste materials that 

remain untreated on landfill sites needs to be evaluated to determine their 

potential impact on the environment in the future. 

● Financial management, operational costs and profit margins associated with 

waste picking may be investigated to determine the sustainability of waste picking 

for societies that may be impacted by poor formal waste management practices.   
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