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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,! P, Raoberts?, H., Machate®, M. and Shale, K*.
University of South Africa, Department of Environmental Science®
Central University of Technology, Free State?

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

[ Centrol University of
Techrogy,Free St

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)

Ex

ternal 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:

e Employment opportunities and job creation initiatives

e Income generation strategies

¢ Initiatives for economic growth

e Well organised cooperatives for WPs

e Levying of taxes

e Environmental protection projects

e 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
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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

125

© Central University of Technology, Free State



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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E 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

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).
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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.
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No Ot Yes Total
specified
E 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

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
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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.
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E 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

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
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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.
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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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Working harder means higher income 2,3%
Unemployment / Lack of other job opportunities 3,9%
Transport 7,8%
Timely collection by collectors 0,8%
Stable prices 0,8%
Sell directly to factories not the middleman 0,8%
Recycling facilities 0,8%
Increase in price for recyclable material 31,0%
Generate income from recycling 25,6%
Clean Environment 1,6%
Agreement in prices (between buyer and seller) 0,80%
Access to resources... 11,6%
Access to more recyclables 12,4%

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.

Transport expenses / Transport of recyclable... Mm@ so%
Too many recyclers on a site 1l 3,90%
The prices have dropped so we are not encouraged... lll 1,90%
Recyclable material is free / Free access to waste [l 1,90%
Physically demanding (MMM 19,20%
Not easy to get recyclables Ml 1,90%

Not all people can do this kind of work 1l 1,90%

Multiple expenses [l 1,90%

Insufficient payoff / Money is too little NN 9,60%
Distance to recyclablesis far 1l 1,90%
Difficult to get the recyclables I 3,90%

Changes in prices Il 1,90%

0,00% 10,00% 20,00% 30,00% 40,00% 50,00% 60,00%

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

indicates the top three concerns:(1) transportation costs, (2) the physically
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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.
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& Street Waste Pickers 29 40,9% 42 59,2% 71
Total Pickers 54 92 146

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.

Support / Provide for my family / make a living I 14,20%

Share knowledge / Educate others to recycle / Encourage
other to recycle

QI 10,60%
Passion for recycling / Recycling is enjoyable Il 5,00%
Job opportunity / Better than doing nothing NI 9,90%
Hard work pays off Il 2,80%
Good source of income Il 1,40%
Easy/Simple way of earning money from recycling NIRRT YIE, -+ 47,5096
Clean environment / Community benefits from recycling NN 9,90%

Avoid crime [l 2,10%

Availability of recyclables is good / free access / Easy to

. . - 2,80%
recognize recyclable materials

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 patrticipate 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
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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

e Age is not a factor that determines participation in waste picking as people of all
ages participate in this informal waste recycling activity.

e 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.

e 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 0f45.9% 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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e 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.

e 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.

e 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:

e The impact of high education levels on waste picking and recycling activities still
needs additional and extensive research.

e 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.

e 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.

e 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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ANNEXURE A: Questionnaire

Recycling Practices in the City of Mbombela, South Africa

Dear Participant, you are hereby humbly requested to assist Philix Mnisi in his studies by completing this
questionnaire and then submit it to him. Your information herein will not be used for any other purposes

except for the study as intended.
INSTRUCTIONS:
- Please mark your answer with an "X' or write your answer on the space provided
- Be honest with your answers
- The information in this questionnaire shall remain confidential
- The questionnaire will take approximately 10-15min to complete

For office use only:

SECTION A: DEMOGRAPHIC INFORMATION

Number:

1. What is your age? years

2. What is your gender? |:|Ma|e |:[Female

3. What is your highest level of education? No schoaling
Grade 0 -4
Grade 5-7
Grade 8 - 10
Grade 11 - 12
Diploma
Degree

4, What is your nationality?

5. In which township/ village/surbub are you situated?

6. What is your employment status?

7. Do you receive any grant from the government? I:lYes I:lNo
7.1 If yes, please specify the grant you receive: Child Support Grant

Older Person's Grant
Disability Grant

Care Dependency Grant
Foster Child Grant
Grant in Aid

War veterans grant

8. Please indicate your income per month: I:l

[1-3

4-5

G
[ I

14

15

16

17

18

19

20

SECTION B: CONVENIENT FACTORS OF COMMUNITIES

9. Does your waste get collected from home ? [Yes |:|No

9.1 If yes, who collects the waste?

9.2 If yes, how often is waste collected? |:|Dai|y
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10.

11.

12.

13

14.

15.

[ Cntral Uriversity of
Techrogy, Free State

Weskly
Every second week
Monthly
(Other, please spedify:
|.IE-I.'-'
Does your recyclables get collected? | |ves [ |no :llﬁ
10.1 If yes, who collects the recydlables? [ Jeese
10.2 If yes, how often is the colledtion?
Daily Monithly P
Weskly (Other, please specify:
Every second week [32-33
Do you fimd waste recycling convenient? | Yes | Mo 34
11.1 Please elaborate on your arswer above: 35-36
37-38
In your view, recycling is: I:lﬂﬁEup I:lExpensqu :ljﬂl
12,1 Please elaborate on your arswer above: 2041
4343

. In your view, recycling is: I:l.ﬁa:-:essil:lle |:|Lnu|:-:saible

13.1 Please elaborate on your answer above:

Are recycling facilities or activities available in your area?  [Yes

No

Don't know
14.1 If yos, are they easily accessible? | |ves [ |Me
14.2 If yos, are they easy to use? | |‘I"E | |N0

What can encourage you to recyding more?

SECTION C: INCENTIVE FACTORS OF COMMUNITIES

16.

Have you ever been motivated by these individuals to recyde?

16.1 Family membsrs s Mo 1
16.2 Friends 'fies Mo z
16.3 Forces by droumstances fes Mo E
16.4 Please elaborate how you were motivated? |-!-5
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17. Pleass list 5 reasons why do you think people engage in recycling:
5-7
-4
10-11
12-13
14-15
18. From abowe list, please list in order of importance according o you (1= the most
important reason of recycling: 5 = the least important. )
1. 16-17
2. 16-19
3. 20-21
4, 22-23
5. 24-25
SECTION D: ECONOMIC AND OTHER LOCAL FACTORS
19, In your knowledge, which waste is easily recydable
1. 26-27
2. 2E-79
3. F0-31
4, 32-33
5. 34-35
20. Which recyclables generate more income? 36
21. How often do yvou recycle? daily 3T
Wieskehy
Morithhy
Other (Specify)
22. What is the estimated weight of recydables do you collect (pfkg)? | |35-¢ﬂ
23, Will you say the earnings from recyclables motivates you to continue with it?
Yes ] 21
23.1 Why do you say so? 43-43
24, What are the posiive issues that relates to waste recycling that you would like to share
with anyone who wants to start recycling:
| 44-45
25, What are the negative issues that relates to waste recyding that you wouwld like to share
with anyone who wants to start recyding:
L5-47
LG-49

Thank you so much for taking time, effort. to honestly and patiently complete this study
guestionnaire. Your assistance is highly appreciated. Kind regards, Philix Misi
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ANNEXURE B 1: Consent form

Informed Consent and Information Document

Dear Research Participant

You are hereby humbly requested to voluntarily assist Mr. Philix Mnisi in his academic research project by completing
some set of questions on a questionnaire provided, that only relate to your experience(s) with waste picking (recycling)
hoth positive and negative. The information will later be evaluated and analyzed to interpret and understand the general
issues that influence waste recycling, the study will then conclude by giving some recommendations that will improve
and maintain the recycling industry for the benefit of the society.

The study is about assessing waste management practices and factors influsncing recycling behavior of communities
in the City of Mbombela, Republic of South Africa.

In order to achieve this, participants will be asked questions based on below five (5) specific objectives, so each objective
have some set of questions.

The specific objectives are:-

To assess waste management practices, the association between community’s demographic factors that influence
recycling.

To assess the association between socio-cultural factors of communities and recycling.

To assess the association between convenient factors of communities and recycling.

To assess the association between incentive factors of communities and recycling.

To assess economic and other local factors that influence recycling participation.

The information will help improve or build on the body of knowledge for recycling, at the same time it will be used to
improve the recycling activities and conditions in the near future locally, nationally and internationally.
It will also help the researcher to obtain his Master's degree from Central University of Technology.

The ethical codes of standards are strictly adhered to during the study processes.

The participants have rights to decide to participate and to withdraw their participation at any time of the process with
no consequences.

The provided information may not be used for any different purpose other than for this academic research as intended
and not by any other person other than the intended researcher (Philix Mnisi).

The questionnaire’s information may not be too personal, will remain confidential and safely destroyed before disposal
12 months later after completion of the study.

Participants should not be minors who are below the age of 18 years old, but at least 18 years and above.
Participants are expected to sign the consent form which is not a contract and not binding in any way.

Your willingness to voluntarily help me collect the data for my study project is highly appreciated

Yours _jf"sith_fully
(- - 01 October 2018
Philix Mnisi
E-Mail: Philix.Mnisi@transnet.net/ Philix.Mnisi@gmail.com

Cellphone: 083701 6311/ 082 508 3995
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L e hereby grant my full consent to participate in the study
“Recycling Practices in the City of Mbombela, South Africa”. As | have read and understood the information document
about the study, and it was further explained in a clear language by the researcher to my understanding that participation
is voluntarily, and that should at the later stage | decide to withdraw my participation, nothing will prevent me from doing
so at any time and there are no consequences for such decision.

| further confirm that | am not below the age of 18 years

Thus signed ........................ at....coooeiiieeeeeon this date. of 200
1. Witness ... Signature Date....cooo i
2. WINESS ..o, SIGNANUTE Date....ooovvveniiee,

Your willingness to voluntarily participate is greatly appreciated
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Annexure B2: Consent form

Satiso Semvumo nembhalo Iwati

Mhlanganyeli welincwaningo lotsandzekako

Uyacelwa ngekutfobeka lokukhulu kutsi ulekelele Mr. Philix Mnisi kutelusu Iwakhe Iwelucwaningo
lwetemfundvo,ngekutsi uphendvule luhlu lwemibuto ephepheni lwemibuto lonikwe lona,lemibuto icondzene nebungweti
bakho nge kubutfwa kwadodi pheceleti | Waste picking( Recycling) bubi ne buhle bayo. Lolwati lotasinika lona
lutawubese luyahlolwa lubuye futsi luhlatiywe kuze luchaze futsi luvisise infto lebanga | waste recycling, lesifundvo
sitawuphetfwa ngekuniketa tindlela tsite letitawenta ncono futsi tigcine lemboni yekuvuselelwa kabusha kwadodi kuze
kuzuze umphakatsi.

Lesifundvo simayelana nekuhlola imikhuba ye waste management netici letibangela kuvuselela kabusha kwetitfo
kulelidolobha lase Mbombela, Neningizimu Africa kuze kuphumelele lomtamo, bahlanganyeli batawucelwa kutsi
baphendvule imibuto lesekele letinhloso letibhalwe ngaphansi, inhloso ngayinye inemibuto yayo.

Letinhloso leticondzile nguleti:-

Kuhlatiya imikhuba yekuphatfwa kwadodi, inhlanganiso phakatsi kwelinani lebantfu emphakatsini netinfto letibanga
kuvuselwlwa kabusha kwadodi

Kuhlatiya inhlanganiso phakatsi kwetici temasiko yemphakatsi nekuvuselelwa kabusha kwadodi

Kuhlatiya inhlanganiso phakatsi kwesigci senhlalo yemphakatsi nekuvuselelwa kabusha kwadodi

Kuhlatiya inhlanganiso phakatsi kwetintfo leticucutela umphakatsi ne kuvuselela kabusha kwadodi

Kuhlatiya temnotfo nalokunye tinfo tendzawo letinemtselela kutekutibandzakanya kutekuvuselelwa kabusha kwadodi

Lolwati lutawusita ekwenteni ncono nekwakha umtimba welwati kwetekuvuselelwa kabusha kwadodi, futsi luphindze
lusentjetiswe ekwenteni ncono timo ne misebenti lefaka kuvuselelwa kabusha kwadodi maduzane noma eminyakeni
letako kulendzawo, kulelive nasemaveni angaphandle kweleNingizimu Africa. Lolwati lutawuphindze futsi lusite
lomewaningi kutsi aftole ticu takhe te Master’s degree enyuvesi yase Central University of Technology.

Imigomo yekodi yekutiphatsa alandzelwa ngalokukhulu kucophelela kuletinxubomgomo talesifundvo. Bahlanganyeli
banemalungelo ekukhetsa kungenela futsi nekuhoxisa kuhlanganyela kwabo nganoma ngasiphi skhatsi ngaphandle
kwekubhekana nelicala.

Lolwati lolutawuniketwa angeke lusetjetiswe kulenye injongo ngaphandle kwalenjongo yeluncwaningo lwetemfundvo
futsi ngeke isetjentiswe ngulomunye muntfu ngaphandle kwake umncwaningi (Philix Mnisi)

Loluhla kwemibuto ngeke lukubute ngemphilo yakhe lutawugcinwa luyimfihlo futsi lutawubhubhiswa ngendlela
levikelekile etinyangeni letilishumi nakubili nasekucedwa ngalesifundvo.

Bahlanganyeli akumele kube bantfwana futsi iminyaka levumelekile icala kutelishumi nesiphohlongo kuya etulu.
Bahlanganyeli balindzelwe kutsi bafake luphawu noma basayine kulelifomu lemvumo, lelifomu akusiso sivumelwano
noma sibopho sanoma ngayiphi indlela.

Kutimisela kwakho ekungisiteni kutsi ngicoce idatha yetifundvo tami kuyabongeka kakhulu.

Lotsemb_eki_le

- 1 02 October 2018
Philix Mnisi

E-Mail: Philix.Mnisi@transnet.net/ Philix.Mnisi@gmail.com
Cellphone: 083701 6311/ 082 508 3995
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ANNEXURE B3: Consent form

Lifomu lekubambha lichaza

Mine, ............... ...ngaloku nginiketa imvumo lephelele kuhlanganyela
kulesifundvo ° Recychng prachce in the C\ty of Mbombela Nglln’undze ngaluvisisa lolwatimbhalo ngalesifundvo, lolwati
ngalesifundvo luphindze lwachazwa kahle ngu mncwaningi ngelulwimi lelivisisekako ngakhona kuvisisa kutsi kungenela
loluncwaningo kusento sekuvolontiya futsi noma ngingafisa kungasahlanganyeli ngingaphuma ngaphandle
kwekubhekana nesijeziso sesincumo sami.

Ngiyavuma kutsi ngineminyaka lelishumi nesiphohlongo malengetulu

Lisayiwe ......................Kuphi ... Mhlaka............. Inyanga ............... 20
1. Fakazi ..o Sisayino ... Lusuku
2. Fakazi.....cooovveiieeiieiee . SiSAYING e Lusuku L

Kufuna kwakho ekubambeni lichaza kulesifundvo kuyancomeka
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Papila ra Vuxokoxoko ni mpfumelelo “Informed Consent and Information Document”
Eka Muhlanganyeli ka vulavisisi bya tidyondzo

Laha wa komberiwa hi ku titsongahata leswaku u pfuna Mr. Philix Mnisi eka tidyondzo ta yena ta vulavisisi, hikuva u
tata maphepha ya swivutiso leswi u nga ta nyikiwa swona, ku ya hi ntokoto ni vutivi bya wena bya switirhisiwa ni
swixavisiwa leswi kumekaka laha ku lahliweke leswi va n"wana va nga ha swilaviki (nyikani vunene ni vubhihi lebyi mi
hlanganaka na byona eka tindzhawu leti). Timhaka leti ti ta xiyaxiyiwa ni ku kambisisiwa leswaku ku kumiwa mhaka leyi
tolovelekeke matlhelo hinkwawo leyi nga na nkucetelo eka timhaka ta ku hlawula ka switirhisiwa leswi kumekaka laha
kulahliweke chaka kona. Dyondzo leyi yi ta hetelela hi ku katsa switsundzuxo leswi nga ta pfuna ni ku hlayisa mabindzu
lawa yo rhwalela switirhisiwa ku suka eka leswi lahliweke xikan"we ni tiko hinkwaro

Dyondzo leyi yi kambisisa matikhomelo hi tihelo ra swatichaka ni swilo leswi nga na nkucetelo etimhakeni ta ku tirhisiwa
ka swilo leswi ngi a swilahliwile tani hi chaka endzhawini ya Masipala wa Mbombela, eAfrika Dzonga.

Kuva ku fikeleriwa leswi, muhlanganyeli u ta vutisiwa swivutiso mayelana ni swikongomelo nkulu swa ntlhanu swa
dyondzo leyi, hikwalaho xikongomelo xihi na xihi xi na swivutiso swo karhi.

Swikongomelo swa kona hileswi swi landzelaka:-

Ku kambisisa maendlelo ni matikhomelo hi tihelo ra chaka, ni vuxaka lebyi nga kona eka mintlawa ya vanhu ni
ku hlawula switirhisiwa leswi humaka echakeni leti lahliweke.

Ku kambisisa vuxaka lebyi nga kona exikarhi ka vanhu ni mintolovelo xikan"we ni ndzhavuko wa vanhu ni
nkucetelo lowu swi nga na wona eka kuhlawula switirhisiwa leswi humaka echakeni leri lahliweke.

Ku kambisisa vuxaka lebyi nga kona eka swilo leswi clovisaka maendlelo ni nkucetelo lowu swi nga na wona
eka kuhlawula switirhisiwa leswi humaka echakeni leri lahliweke.

Ku kambisisa vuxaka lebyi nga kona eka ntshovelo ni nkucetelo lowu swi nga na wona eka kuhlawula
switirhisiwa leswi humaka echakeni leri lahliweke.

Ku kambisisa vuxaka lebyi nga kona eka swatimali, swin'wana ni swin'wana xikan'we ni nkucetelo lowu swi nga
na wona eka kuhlawula switirhisiwa leswi humaka echakeni leri lahliweke.

Vuxokoxoko lebyi byi ta pfuna ku aka ni ku antswisa vutivi hi thelo ro tirhisa nakambe ka switirhisiwa leswi ngi a swi
lahliwile tani hi chaka, nakambe ni ku antswisa tindzhawu leti mintirho yo tano yi endleriwaka eka tona ni ma endlelo ya
kona, leswi swi ta pfuna kwala ndzhawini ya laha kaya, ni tiko ra hina hinkwaro xikan'we in matiko ya misava hi nkwawo.

Nakambe swi ta pfuna mudyondzi hi thelo ra vulavisisi lebyi, leswaku a fikelela tidyondzo ta yena ta mpimo wa le henhla
leti endliwaka na Central University of Technology.

Maendlelo lamanene ya nawu ni vumunhu ma ta landzeleriwa ngopfu loko ku ri karhi ku endliwa dyondzo leyi.

Muhlanganyeli un'wana ni Un'wana u tshuxekile ku hlanganyela kasi hambi kuri ku tshika ku hlanganyela eka nkarhi
wihi ni wihi wa vulavisisi handle ko vekiwa nandzu.

Vuxokoxoko lebyi byi nga ka byi nga tirhiseriwi swin'wana leswi hambaneke ni xikongomelo xa dyondzo leyi, naswona
a byi nga tirhisiwi hi munhu un‘'wana ehandle ka mudyondzi (Philix Mnisi).
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ANNEXURE C: Access permit from the City of Mbombela

P O Box 45

Civic Centre CITY OF Mbombela 1200

1 Nel Street Republic of South Africa

Mbombela 1201 M B MBE LA Tel: +27 (0) 13 759-9111

Republic of South Africa Fax: +27 (0) 13 759-2070
THE ULTIMATE

- STINATION

DEPARTMENT COMMUNITY SERVICES

Enquiries: Lesiba Maluleke 12 December 2018
Tel Nr: 013 759 2239

The Chair: Health Sciences Research Ethics Committee
Dr SM Le Grange

For Attention: Mrs M Marais
Block D, Room 104,
Francois Refief Building

P o Box 339 (G40)

Nelson Mandela Drive
Faculty of Health Sciences
University of the Free State
Bloemfontein

9300

Dear Dr SM Le Grange

Permission for site access to Waste land fill sites and transfer station(s)

This serves to confirm that a permission is hereby granted to Mr. Philix Mnisi (Student No. 217013332)
for the purpose of his study data collection through interviewing and observations of the waste pickers.

Hope you find all in good working order.

Kind Regards

o —
)9 \
L S MALULEKE
SENIOR MANAGER: SOLID WASTE MANAGEMENT

[ i i i gl - W W W W W W W W W e o e e g g i i i i i i ]
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ANNEXURE D1:

Maryn Viljozn

Statistics Consulting Services i~

Froencod and research rrethodologhy consfition @ oy comutioson « Dutaburse comaturaon and raptinng of dysy
Arobvainyg Gon using stemsticol sof wane pacbags SSAS vWorson 91 1 © Satnies comauiabon sndons ko anahare and mie et daky
Commeys sy Wit sl labdey and S guses nhere reoded

o

The Chairperson: Health Sciences Research Ethics Committee (HSREC)
For Attention: Mrs. M.G.E. Marais

Block D, Room 104

Francois Retief Building

Faculty of Health Sciences

University of the Free State

4 May 2018

Title:  “RECYCLING PRACTICES IN THE CITY OF MBOMBELA, SOUTH AFRICA”

Researcher: Mr. P. Mnisi (Student number: 217013332}
Master of Health Sciences in Environment
Department Of Life Science
Faculty of Healith and Environmental Sciences
Central University of Technology, Free State

| have seen and read through this protocol. | gave input and recommendations
and will be the biostatistician responsible for the analysis of the data.

Maryn Viljoen
M.Sc. Risk Analysis (UFS)

macvnyilicen@vodamailcoza
0828235731
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ANNEXURE D2:

Maryn Viljozn
Statistics Consulting Services T gz

Prosmced ared reeearh mithododogdy comalision = Elhicl mmutisson =« Datshayse corsiniein and caphonng of i
realyzime] it eing sieidical sofeae parbapes (SA% Semion 91,15 = Sadisies consilaion wrdnes o arakee and iniere daia
ey o s i s il Lables ng 8 e wlere neesien

The Chairperson: Health Sciences Research Ethics Committee (HSREC)
For Attention: Mrs. M.G.E. Marais

Block D, Room 104

Francois Retief Building

Faculty of Health Sciences

University of the Free State

28 January 2019
Title: “"RECYCLING PRACTICES IN THE CITY OF MBOMEBELA, SOUTH AFRICA”

Researcher: Mr. P. Mnisi [5tudent number: 217013332)
Master of Health Sciences in Environment
Department OF Life Science
Faculty of Health and Envireonmental Sciences
Central University of Technology, Free State

| hawve seen and read through the proposal that was conditionally approved by
the HSREC. | specifically considered the recommendations by the HSREC to
review the methodology of the proposal as well as the calculation of the
correct sample size. 've assisted the ressarcher to recalculate and report the
correct population and sample size. | will be the biostatistician responsible for
the analysis of the data.

bdaryn Viljoen
h.Sc. Risk Analysis (UFS)

manvnyiligen@vodamailonza
082 82 35 731
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Health Sexmots Risedrch Eibses i oe
2. )an- 2015
Dex Philiz Maisi

Etbezi Clewance. Recyeling Praciioe in the Uy of Mbiaabela, Somth Alrica
Prinzipal lavestigaies. Fhiliz Mnisi

Depatmen. CUT - Central University of Tethnoligy
APFLICATION APFROVED

Flease ensees that vou real the whals docusent

Wth melerence 1o pous applicalien o chical clesrani: wilk e Facodty af Health Soomos, | am plessad 6wl veu én
Echalll ol the Health Sancs Raicash Ethis Comsalios (at you hive bam grimisd cllncal Seamnse [or your prgscd.

Four dlical clearance nembar, i be ussd @ all coresspendencs i LFS-HSD20 1 3ESTS TWE]

The cthicd chearmes ausba @ valid B reeanh comlecisd ke ong year o seuince. Should v rajuire mofe Lme 16
cinplels et rescarch, pleac apply Gor an exlinnm.

We requed that sy changes el may ke place dursmyg the courss of your feserch peegect be subesinsd i the HSEEL fe
appieval W Shiars we are kepl o W &als wath your progresd and smy clhical impheatasns ol may sse. Thid intluds sy
s uinek wlvenie sveals andler Lermisibion of e dudy.

A progres: separl dhould be ulminsd wahin ene yer of sppeoval, sad sneaally o long erm shelies A Dl repon shoakd be
I o ilss completion ol the sudy

The HSREL lundacni ia com phasds with, Tl aol heilsd i, he follewing docusents s guidelings: The 5A Natikaal
Haalth et Ma 6] of 20, Efised m Health Research: Pnacple, Siredoes and Proccsses (2015 54 (I T006),
Decleestion o Heluiski, The Belmont Report, The L% (iTice of Humsn Resesrch Festection 43 CFR 861 ({for son-exempl
rescarch wilh husan pemstipant conducted or apporiad by the LS Departeent of Health sl Human Services- (HHE ), 21
CFR 50, 21 CFR %5 CHONES; ICH-CHF-ES Sections 14, The lnemational Conlerenie oo Harmeonicsiion amnl Techml

fisr Regratration of Plarmaceeteals for Husas Use (1CH Topasis), (uidslines of te 54 Madicines Contnl
Coucil &8 well ai Lawd and Regulhcn with regasd i the Contral of Malises, Constiteln al the HSRED of the Faalty
ol Healih Sownoes

Fer asy questseni of concems, pletse led free io conlset HSREC Admsmigrstion: 0351400 TS or smal
EtbezaFH 5l b .

Thank e for dube g Bis propoesal Tod dhical clearinse mnd we wish you evesy susisil wilh vour fessarch

AT
Uy

De 5M Le Cirasge
Chas' | Health Seacncsi Rescanch Ethica O il

Neadch Schereces Frsrirch Fadukcs §ommines

{HTica of thet [man: Haslh Sdesces i
T: 427 [0 401 TORATTR | ikl s ra @E
[ R B TR0 1; JOEERAT F, A | TR
Mlack 13, Deas's [Wvinee, Feom [3108] PO BeaiPrabo X099 luireal Praz g G4 | W P00 | Sk & Frica
Wi 1R
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Health Schescrs Reovearch Erbies Comaitioe
04-May-2020

Dex Philix Maisi
Etlocy Nusber: UFS-HSD20189575/2901
Bttt Clewmce Recycling PracGoes in the City of Mbossbela, Sosth Africs
Principal lavestigair. Philis Moisi
Depatmere. CUT - Central University of Technology
SUBSEQUENT SUBMISSION NOTED

With refesence o your focent sebmiseon for nosficaton of Ge Health Sciences Research Eicx Comautice. The HSREC 100k
nole of the fallowing .

Contimuation Repont sad ansual approval o 23 Ja 2021

The HSREC functnny i complismce with, but nol lisited o, e following documents md guidelines. The SA Naticasl
Haalth Act No 61 of 2003, Ehace = Health Research, Prisaples, Stractees and Procouses (2015), SA GCP(2006),
Declaestion of Helvinki, The Belmost Repont, The US OfMice of Human Research Protections 45 CFR 461 (foe non-cxempt
rescmch with husas partcipasts condactod of sepporiad by the US Depantment of Health sad Human Services- (HHS), 21
CFR 50,21 CFR 56, CIOMS, ICH-GCP-ES Secticns 1-4, The Intemationsl Conference on Harmonization asd Tochnal
Requiresents fir Registraticn of Phannacesticals for Husman Use (I0H Triparsie), Guidelioes of the SA Medicines Coatrol
Council 25 well ¢ Laws and Regulations with rogaed © the Costrol of Madicises, Constituticn of the HSREC of the Faculty
of Health Scamess. )

For asy questions o concemi, please fed free to contact HSREC Adsatistration 051401 77945 or email
EibaeFHS afs 72

Thank yoe for sebeittag the matier foe te atiention of e HSREC
Youurs Sincevely

ga\\ tr‘” \

J
e SM Le Grasge
(har | Healh Scierces Resssrch Ethics Commitiee

Tealth Schences Reseasch Fdics Commine

(fMice of the Dyan: Health Scheaces r's
T2 AT (081 401 THRATIN | 1 etvcatogdufs sc.za
B Q001 199735 REC 20080001 1; KRG 0010068, WA, 000077

Hack [, Deoax's [¥vagen, Rocm DIOE| PO SexToabun S (lasernal Poe Dae O40) | Icessoonen YN0 | Souh Africa
wanalixoa
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