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1 Abstract

2 Plastic pollution is a critical environmental threat with far-reaching impacts on ecosystems, 

3 biodiversity, and human health, and has recently been recognized as part of the broader planetary crisis. 

4 While global efforts have advanced policies addressing plastics across their lifecycle, South Africa has 

5 made notable progress in domestic policy development, particularly through its ratification of 

6 international conventions targeting marine and transboundary plastic pollution. Despite this progress, 

7 significant challenges persist in translating policy into action. Domestically, although regulatory 

8 mechanisms exist—including those targeting single-use plastics and extended producer responsibility 

9 (EPR) schemes—implementation gaps remain. A key barrier is the lack of widespread environmental 

10 education and public awareness campaigns, which limits citizen engagement and behavioural change. 

11 Additionally, fragmented municipal waste systems and the exclusion of informal waste pickers from 

12 formal waste governance structures further exacerbate the issue. These systemic challenges result in 

13 persistent plastic accumulation in natural environments and the continued degradation of vulnerable 

14 ecosystems. The current paper recommends that any policy enforcement or green initiative be supported 

15 by coordinated national environmental awareness campaigns. Furthermore, informal waste pickers—who 

16 contribute significantly to plastic recovery—must be formally integrated into EPR schemes, as outlined in 

17 existing regulatory provisions. While policies targeting plastic bags are in place, enforcement is limited, 

18 and single-use plastics continue to pose significant challenges. To strengthen plastic waste governance, 

19 South Africa should consider a phased ban on problematic single-use plastics, coupled with the promotion 

20 of affordable, sustainable alternatives. Compared to other developing countries, South Africa has made 

21 commendable policy advances; however, a greater investment in citizen-focused implementation 

22 strategies is required. Without such action, well-crafted policies risk remaining ineffectual and failing to 

23 produce meaningful environmental outcomes.

24 Keywords: Plastic pollution in Africa, South African National Environmental Management Waste Act, 

25 Plastic Bags Levy, South African Environmental Conservation Act, Extended Producer Responsibility.

26 Introduction

27 The current load of plastics and their impact on the integrity of different water resources is at the 

28 attention of the global community. By estimate, about 4 – 4.75 million tons of plastics are being produced 

29 annually, culminating in over 9 billion tons of plastics produced since the 1950s (Chen et al., 2021; 

30 Matthews et al., 2021). While the plastic production has increased significantly, especially the single-use 
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31 plastics (SUPs), appropriate management of the plastic waste has not grown in parallel. Only 9 – 11% of 

32 plastics are currently being recycled; mainly due to the high cost of recycling when compared to the 

33 primary production, and the difficulty of recycling certain plastic types (Suzuki et al., 2024). The rest of the 

34 plastics that are not being recycled, or at least incinerated, have found their way into the environment, 

35 with the aquatic environment bearing the biggest load; at least five trillion plastic pieces are floating in 

36 global waters (Eriksen et al., 2014). The plastics in the environment tend to break down over time and 

37 release particulate (microplastics, nanoplastics) and dissolved (plastic chemicals) pollutants (Adeniran et 

38 al., 2022; Aguirre-Martínez et al., 2023). In the last 20 years, microplastics research has moved from 

39 merely understanding their environmental exposure to measuring their uptake in different organisms, 

40 including human beings, and their effects. Much of this research has shown that plastics not only 

41 compromise the integrity of the environment, but human health is also at risk (Nguyen et al., 2023). 

42 Accordingly, management practices of plastics production and plastic waste treatment have to be 

43 strengthened to ensure the steady reduction of the current load of plastics (and plastics pollutants) in the 

44 environment. 

45 South Africa is one of the top three contributors to plastic pollution in the African environment, 

46 together with Nigeria and Egypt (Sadan & de Kock, 2021). The 2010 classification of mismanaged waste 

47 also put South Africa in the top 20 (No. 11) countries with the highest proportion of mismanaged waste 

48 (Jambeck et al., 2015). Unsurprisingly, a later study focused on the plastic marine inputs found South 

49 Africa’s impact to be significant. The study investigated the total plastic waste marine input from Tanzania, 

50 Kenya, Mozambique, and South Africa (Pucino et al., 2020). Of the 162,000 tonnes of plastics leaked into 

51 the marine environment, 79,000 tonnes were from South Africa, with Kenya, Tanzania, and Mozambique 

52 accounting for 37,000, 29 000, and 17,000 tonnes, respectively (Pucino et al., 2020). This is evidence of 

53 the mismanaged plastic waste in South Africa; the proportion of mismanaged waste, as estimated in 2015, 

54 was at 56% (Jambeck et al., 2015). In recent years, these numbers have not changed much. South Africa 

55 currently generates 2,389 tonnes of plastic waste; 2,371 of this is generated domestically, while 18 tonnes 

56 are from imports (IUCN-EA-QUANTIS, 2021). Of all generated plastic waste, 70% is collected; of this 14% 

57 is recycled, 28% is disposed of in sanitary landfills or incineration facilities, and 28% disposed of in 

58 unsanitary landfills or dumpsites (IUCN-EA-QUANTIS, 2021). However, by estimation, at least 58% of all of 

59 this plastic waste is mismanaged (IUCN-EA-QUANTIS, 2021). This means at least 1672 tonnes of generated 

60 plastic waste end up in the environment and leak into the (mainly) aquatic ecosystems. In managing this 

61 waste, South Africa mainly uses landfilling, a prevalent practice especially in townships. For context, 

62 townships in South Africa are underdeveloped metropolitan areas that were often constructed on the 
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63 outskirts of towns and cities by the apartheid spatial planning system (Adeniran & Shakantu, 2022). To 

64 date, these areas remain underdeveloped and waste collection is non-existent or intermittent, despite 

65 being home to a large population of South African citizens. Due to the lack of waste collection in these 

66 areas, it can be assumed that the waste quantities generated fall outside of the official waste 

67 quantification as discussed above. Consequently, most of South Africa’s environment is loaded with plastic 

68 waste. By estimate, it is at least 90% of the solid waste, including plastics, that is landfilled (Adeniran & 

69 Shakantu, 2022; Rasmeni & Madyira, 2019). The major challenge currently is the growth of the townships, 

70 lack of service delivery in these areas, and subsequent shortage of sites for formal landfill sites (Rasmeni 

71 & Madyira, 2019). This has resulted in the crisis of plastic waste being disposed of in the open 

72 environment. While this plastic pollution crisis quantification is still sparse, at least 46 studies reporting 

73 microplastics in the marine and freshwater environment in South Africa were completed by 2023 (Dahms 

74 & Greenfield, 2024). A majority of these studies, despite methodological challenges as highlighted by 

75 Dahms & Greenfield (2024), reported secondary microplastics, indicating the significant contribution of 

76 plastic waste to the contamination of the aquatic environment. Strengthening of the inclusive plastics 

77 management strategies is thus required to avert the current crisis and preserve environmental integrity. 

78 One of the globally proposed strategies to mitigate the risks of plastics to the environment and 

79 human health is the regulation of the plastics production, usage, and waste. The gradual implementation 

80 of policies at specific and/or different stages of the plastics value chain has the potential to curb the 

81 current load of plastic pollutants in the environment. Although the general plastics waste regulations date 

82 as far back as 1993 with the introduction of a plastics tax in Denmark (Abate & Elofsson, 2024), it was not 

83 until 2015 that the Microbeads-free Waters Act (USA) was introduced to target microbeads in cosmetic 

84 products specifically (Alam & Rahman, 2025). This act influenced and informed similar acts later 

85 introduced in Canada (Microbeads in Toiletries Regulations, 2017) (Akhbarizadeh et al., 2024), the United 

86 Kingdom (The Environmental Protection (Microbeads) Regulations 2017) (Atem et al., 2024), and Ireland 

87 (Microbeads (Prohibition) Act 2019) (Watkins et al., 2019). These regulations moved from just targeting 

88 the production and sale of microbead-containing cosmetic products to include interstate sale and imports 

89 of such products. Additionally, other products, such as cleaning products, have also been targeted, as in 

90 the case of New Zealand (Waste Minimisation (Microbeads) Regulations 2017) (Watkins et al., 2019). The 

91 2023 policy by the European Commission (EU 2023/2055 Restriction of microplastics intentionally added 

92 to products), through ECHA, is the most comprehensive policy yet, targeting the elimination of the use 

93 across the commercial market (European Union, 2023). Beyond just microbeads, policies need to address 

94 the challenge of plastic pollutants across the value chain, from production to waste. Australia’s National 
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95 Plastics Plan (2021) is the most comprehensive strategy yet, focusing on eliminating plastic waste and 

96 microplastics throughout the plastics life cycle. These policies and other relevant policies are summarized 

97 in Xanthos & Walker (2017).

98 The African plastic pollutants research, like in many other developing countries, is still in its infancy. The 

99 major shift in the policy space, however, came in 2001 with the introduction of a plastic bag ban in 

100 Bangladesh (Nadiruzzaman et al., 2022), introduction of plastic bags levies in South Africa (2004) (Dikgang 

101 et al., 2012a), and the total ban of plastic bags in Rwanda (2008) (Behuria, 2021). At present, at least 35 

102 African countries have laws controlling the consumption and production of plastic bags (Deme et al., 2022; 

103 Nyathi & Togo, 2020). However, environmental research on the continent, specifically around the 

104 environmental and health risks emanating from poor plastic waste management practices, is lagging 

105 behind (Akindele & Alimba, 2021). Infrastructure investment is also required to foster collaboration and 

106 plastic pollution research and development (Nel et al., 2021). Notwithstanding, there has been a steady 

107 increase in the plastics research, especially to quantify the environmental exposure and health risks of 

108 plastics pollutants (Nel et al., 2021; Oceng et al., 2023). In South Africa, where most of the data on micro-

109 /plastics exposure in the continent is concentrated (Akindele & Alimba, 2021), there has been an increase 

110 in studies aimed at quantifying plastic pollutants in the aquatic environment and their potential risks to 

111 the environment and to human health.

112 While the research on plastic pollution and its environmental impact is gaining momentum in 

113 South Africa, the policy development lags behind quite significantly. Owing to the challenges with data 

114 availability, lack of infrastructure investment, lack of capacity in plastics research, and lack of coordinated 

115 development effort to prioritize plastic pollution as part of the national agenda, the policies have since 

116 experienced stagnancy (Khangale et al., 2020; Oelofse et al., 2024; Van Rensburg et al., 2020). Herein, the 

117 progress in policy development to deal with plastics, from production to waste, is reviewed. The review 

118 presents the progress of the i) National plastics levy regulations (2003), ii) National Environmental 

119 Management: Waste Act (2008), iii) Plastics Pact South Africa, v) the adoption of the international 

120 conventions on plastics, vi) Informal sector integration, and vii) Status of plastic waste recycling.

121 Approach

122 The current paper focuses on the management of plastics and plastic waste in South Africa. To 

123 achieve a comprehensive understanding of the measures put in place by South Africa to avert the 

124 environmental risks of plastic pollution, specific regulatory frameworks are reviewed herein, with their 

Page 41 of 64 Integrated Environmental Assessment and Management
D

ow
nloaded from

 https://academ
ic.oup.com

/ieam
/advance-article/doi/10.1093/inteam

/vjaf090/8203387 by U
FZ U

m
w

eltforschungszentrum
 Leipzig-H

alle G
m

bH
 user on 21 July 2025



125 progress assessed. The South African participation in international agreements and/or initiatives related 

126 to plastics pollution reduction is detailed. These include the Basel Convention, London Protocol, MARPOL 

127 Convention, Nairobi Convention, Abidjan Convention, UNCLOS, UN Watercourses Convention, and the 

128 Stockholm Convention. Although the Plastics Pact is a voluntary multi-stakeholder initiative, it is relevant 

129 to the achievement of the objectives of the London Protocol, specifically in the reduction of plastic 

130 volumes that enter the environment (source reduction). As such, the Plastics Pact South Africa’s impact is 

131 evaluated herein. For the purpose of this review, the specific domestic regulations reviewed are limited 

132 to 1. Plastics bag levy (Environmental Conservation Act, 2003 Amendment), 2. National Environmental 

133 Management: Waste Act 2008. Additionally, For scientific literature, Google Scholar, Web of Science, and 

134 ScienceDirect were employed with search terms such as “Plastics load in the environment”, “Plastic 

135 pollution in Africa”, “Microplastics pollution data”, “Plastics management policies”, “Microplastics 

136 policies”, “Microplastics in cosmetics regulations”, “Microplastics research Africa”, “Plastics pollution 

137 South Africa”, “Plastic bags levy South Africa”, “NEMA South Africa”, “Basel Convention South Africa”, and 

138 “Consumer education plastics management”. For grey literature, South African government websites, 

139 through Google search, were used to source different reports, regulations, and standards. The Plastics 

140 Pact, Plastics Pact SA, Basel Convention, and United Nations reports and documents were sourced directly 

141 from official websites. Any other grey literature was sourced using Google search, from confirmed and 

142 official websites. All documents reviewed herein were reported in English. 

143 Study limitations

144 This study uses only the official documents from the South African government, peer-reviewed 

145 literature, confirmed text for the international conventions, and the Plastics Pact. Outside of these 

146 sources, no other sources were explored, particularly grey literature especially where the source could 

147 not be confirmed. Furthermore, standards and/policy documents that could not be accessed were 

148 excluded. This may leave out the other details/perceptions relevant to understanding the impact of the 

149 reviewed regulations and their impact. The UNEA INC-5 text draft was deliberately excluded from this 

150 paper because, despite the text representing the possibility of a binding international instrument, the 

151 negotiations were ongoing at the time of writing this paper, and thus the subject of the available Chair’s 

152 Text was not final.

153 International initiatives

154 International conventions and agreements
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155 South Africa, as an emerging economy, plays a major role in the international arena. In 1994, 

156 South Africa became a party to the Basel Convention, which regulates the transboundary movement of 

157 hazardous waste (The Basel Convention, 1989). The full ratification of the Ban Amendment to the Basel 

158 Convention on the Control of Transboundary Movements of Hazardous Wastes was signed in 2016 (United 

159 Nations, 2016). Among other waste, the convention regulates the transboundary movement of plastic 

160 waste; focusing on plastic in its entirety, or specific components of plastics, such as plastic chemicals, or 

161 other associated harmful substances (Gailhofer, 2023). The recent report from the Basel Convention 

162 forum on plastic chemicals, held in Chile, indicates that plastics contain thousands of chemicals that pose 

163 a significant threat to the environment (Correa, 2024). Accordingly, there is an urgent need to develop an 

164 internationally binding agreement to regulate plastics throughout their entire lifecycle to protect the 

165 environment and human health (Correa, 2024). Meanwhile, South African waste exports seem to be 

166 mainly in the areas of metals and e-waste; the data show South Africa is the biggest hub for hazardous 

167 waste imports in Africa, with at least 31 658 tons imported and 29 883 tons of hazardous materials 

168 exported to South Korea, Japan, France, and Belgium in 2017 (Yang, 2020). About 50% of the imported 

169 materials were for disposal while the exports were mainly metallic waste for recovery (Yang, 2020). The 

170 hazardous waste and its classification are defined under the South African National Standards (SANS) for 

171 identification and classification of dangerous good for transport (SANS 10228: 2010) housed by the South 

172 African Bureau of Standards (SABS) (SABS, 2010). These are regulated under the NEM: WA, and the 

173 transboundary trade is facilitated under the Basel Convention (DEA, 2011). Accordingly, the hazardous 

174 waste is disposed of using landfilling; there are currently three high to extreme risk landfill sites in South 

175 Africa, i.e., Holfontein in Springs, Vissershok in Cape Town, and Aloes in Port Elizabeth, and at least 28 

176 permitted low to moderate risk landfill sites for all hazardous waste (Brice et al., 2006). Other hazardous 

177 waste is incinerated under strict regulations (Brice et al., 2006). Other waste imports are mainly metal-

178 containing e-waste that is used to feed the manufacturing sector (Yang, 2020). The imports of plastic 

179 waste have so far not been reported in literature, thus the progress of the convention in regulating plastic 

180 waste trade cannot be assessed. 

181 In addition to the Basel Convention, South Africa is party to the London Protocol, MARPOL, Nairobi 

182 Convention, Abidjan Convention, UNCLOS, UN Watercourses Convention, and the Stockholm Convention. 

183 The London Convention (Convention on the Prevention of Marine Pollution by Dumping of Wastes and 

184 Other Matter) was promulgated in 1972 to prohibit the deliberate disposal of waste and other matter in 

185 the marine environment, and to promote the effective control of all sources of pollution of the marine 

186 environment (International Atomic Energy Agency, 1974). The Convention was amended in 1996 to the 
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187 London Protocol, coming into effect in 2006, to make provisions for carbon dioxide (CO2) removal 

188 sourcing, storage, and transport (Carbon Gap, 2025). Specifically, the Protocol sought to provide “…the 

189 international legal basis for sub-seabed geological storage of CO2 and for transboundary CO2 transport in 

190 international marine environments” (Carbon Gap, 2025). The Protocol does not specifically refer to 

191 plastics or plastic waste. However, it targets all sources of marine pollution, particularly solid waste, which 

192 includes plastic waste. Closely related to the Protocol is the MARPOL (International Convention for the 

193 Prevention of Pollution from Ships, 1973/78), introduced in 1973 (MARPOL, 1973). The MARPOL 

194 convention regulates marine pollution from ships through different regulations addressing different 

195 substances that may leak from ships, from hazardous substances to waste. Initially, the convention 

196 targeted garbage in totality (Annex V, MARPOL 1973) (MARPOL, 1973). However, the latest amendment 

197 to Annex V of the convention explicitly prohibits the discharge of plastics, plastic materials, and plastic 

198 packaging (International Maritime Organization, 2017). In 1982, the Law of the Sea was promulgated; the 

199 United Nations Convention on the Law of the Sea (UNCLOS) establishes a legal framework for ocean 

200 governance, covering boundaries, navigation, resources, research, environmental protection, and dispute 

201 resolution (United Nations, 1982). The UNCLOS also addresses marine protection through specific 

202 provisions, i.e. protection and preservation of the marine environment (Article 192), prevention, 

203 reduction, and control of pollution of the marine environment (Article 194), and prohibition of pollution 

204 from land-based sources, seabed activities, anthropogenic activities in coastal areas, dumping, vessels, 

205 and atmospheric sources (Articles 207 – 212) (United Nations, 1982). Although these regulations do not 

206 mention plastics specifically, plastics are covered under the general provisions due to their ubiquitous 

207 nature. Regionally, the Abidjan (The Convention for Cooperation in the Protection, Management and 

208 Development of the Marine and Coastal Environment of the Atlantic Coast of the West and Central Africa 

209 Region) and Nairobi (Nairobi Convention for the Protection, Management and Development of the Marine 

210 and Coastal Environment of the Western Indian Ocean Region)  Conventions provide the legal framework 

211 for the protection of the Atlantic and West Indian Oceans, respectively (Nairobi Convention, 1985; UNEP, 

212 2017). These conventions were specifically set in place to protect the marine environment, and thus 

213 signed into by the coastal countries. Both conventions only imply plastics in their text through the 

214 prohibition of dumping, seabed activities, atmospheric, and land-based sources of pollution (Nairobi 

215 Convention, 1985; UNEP, 2017). However, the current (2025 – 2028) workplan of the Nairobi Convention 

216 focuses heavily on plastics and microplastics (Objective 42 (e)) (UNEP, 2024), albeit plastics are still not 

217 being included in the main text. Beyond the marine environment, The UN Watercourses Convention 

218 (1997) regulates the equitable and sustainable use and protection of international and shared freshwater 
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219 watercourses (Rieu-Clarke et al., 2012). Although plastic is not mentioned explicitly, the provision to tackle 

220 plastic pollution in transboundary states is made through a broad provision on pollution prevention, water 

221 resources prevention, and sustainable development (Rieu-Clarke et al., 2012). This convention is further 

222 enhanced by the Protocol on Shared Watercourses in the Southern African Development Community of 

223 2000, wherein South Africa is a signatory. Although this protocol does not refer to plastics specifically, it 

224 requires member states of the transboundary freshwater systems to protect the aquatic ecosystems and 

225 prevent pollution (SADC, 2000). Specifically, Article 4 (Section 2, a and b) requires the transboundary 

226 member states to protect and preserve the shared water courses, and prevent, reduce, and control 

227 pollution and environmental degradation that may cause significant harm to the environment and human 

228 health (SADC, 2000).

229 The Stockholm Convention on persistent organic pollutants (POPS) (adopted 22 May 2001) 

230 deviates from the conventions discussed above by focusing on the persistent organic pollutants rather 

231 than general waste. The Stockholm Convention seeks to protect the environment and human health 

232 against the harmful effects of POPs (Idowu et al., 2013). While the Stockholm Convention may not target 

233 plastics directly, it makes provisions for the control of plastics-related chemicals, including POPs. These 

234 include decabromodiphenyl ether (DBE) used as a plastic additive and PFOA-related compounds such as 

235 fluoroelastomers used in plastic accessories for car interiors (Annex A, Part 1) (Idowu et al., 2013). The 

236 target on plastic chemicals is relevant due to the increasing evidence of their persistence and risks. South 

237 Africa is a party to all the conventions listed above, with the majority in effect. 

238 Other international, non-binding initiatives

239 South Africa, through the private sector network, participates in the global movement convened 

240 by the MacArthur Foundation focused on the implementation of circular economy solutions for plastics 

241 (Ellen MacArthur Foundation, 2021). Among others, the objectives of the plastics pact are to reduce the 

242 use of SUPs, eliminate unnecessary and problematic plastic packaging, and increase the recycled content 

243 in plastic packaging (Ellen MacArthur Foundation, 2021). The plastics pact South Africa has specifically set 

244 three targets, taking action against unnecessary and problematic plastic packaging, ensuring that 100% of 

245 plastic packaging is reusable, recyclable, or compostable, ensuring that a minimum of 70% of plastic 

246 packaging are recycled, and achieving a minimum of 30% recycled content across all plastic packaging 

247 (The SA Plastics Pact, 2025). According to their latest annual report, the Plastic Pact SA has made progress 

248 in achieving some of its targets. These include a 91% reduction of plastic straw use, 78% reduction in the 

249 use of plastic cutlery, 81% recyclability of all plastics used, and 18% recycled materials against the target 
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250 of 30% for all plastics packaging (SA Plastics Pact, 2024). In general, the plastics pact initiative is 

251 progressive in encouraging and supporting local businesses to transition to the circular economy of 

252 plastics, thereby reducing their environmental impact. However, it should be noted that the plastics pact 

253 only represents a selected group of businesses and institutions. This initiative focuses on private sector 

254 institutions to achieve their targets and does not represent the government or the government’s policy 

255 efforts. Furthermore, the plastics pact focuses on the mid to downstream part of the plastics life cycle, 

256 leaving major gaps in plastics management efforts. While their progress since establishment in 2020 is 

257 commendable, the majority of the challenges still require policy and regulatory intervention for inclusive 

258 progress. 

259 Legally binding regulations

260 Plastic bags levy

261 South Africa’s plastic taxes and levy was introduced in 2003, Section 24 (d) of the Environmental 

262 Conservation Act (Act No. 73 of 1989), with the environmental levy introduced as part of the Customs and 

263 Excise Act of 1964 (Revenue Laws Amendment Act 45 of 2003). These legislations were put in place to 

264 reduce the consumption and subsequent waste generation from the use of plastic bags. In summary, the 

265 regulations placed levies on plastic bags to discourage excessive use, and encouraged the introduction of 

266 thicker (30 – 80 µm) reusable plastic bags to replace the thinner (17 µm) single-use bags (Dikgang et al., 

267 2012a). The regulation provided a latitude for the reduction of 6 µm, which reduced the minimum gauge 

268 to 24 µm over five years (Dikgang et al., 2012a). Additionally, a levy of ZAR 0.46 was placed on each plastic 

269 bag; the price was subsequently reduced to ZAR 0.32, with the retailers paying ZAR 0.15 and charging the 

270 consumers ZAR 0.17 for plastic bags (O’Brien & Thondhlana, 2019). As per the regulation, part of the levy 

271 was to be dedicated to environmental initiatives (O’Brien & Thondhlana, 2019). By 2009, data showed 

272 that only 13% of the levy had actually reached such initiatives (Dikgang et al., 2012a). These regulations 

273 were updated in 2021, specifically to introduce annual increases on the plastics bag levy to ZAR 0.25 per 

274 bag, and for all carrier and flat bags to contain at least 50% recycled content by the beginning of 2023, 

275 75% recycled material by 1 January 2025, with 100% targeted by 01 January 2027 (DFFE, 2021). The 

276 regulations further prohibited the production, sale, and importation of plastic carrier and flat bags that 

277 do not comply with the National Regulator for Compulsory Specifications Act (Act 5 of 2008)  (DFFE, 2021). 

278 Section 13 (1) (a) of the National Regulator for Compulsory Specifications Act (Act 5 of 2008), amended in 

279 2013, specifies the materials, film thickness, bag strength, production testing, and labelling ("NRCS 

280 Approval XXXXX") (DTI, 2013). The levy was increased further, by ZAR 0.28 to the current price of ZAR 0.32 
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281 in April 2024 (Subban et al., 2024). Currently, all of the collected levies are not ring-fenced for any specific 

282 programs and thus go into the general fiscus (South African Government, 2017). 

283 The move from free plastic bags to paying for plastic bags was well-intentioned to alleviate the 

284 challenge of improperly managed waste, and it worked, albeit for a little while. The target of the 

285 regulations was a 50% reduction in waste generation and plastic bag use by 2012 (Dikgang et al., 2012a). 

286 According to reports, the consumption reduction reached 76 – 80% for the first three months, but rose to 

287 30% - 80% of the initial production capacity after the price per bag was lowered, and continued to rise 

288 ever since (Dikgang et al., 2012b; Muposhi et al., 2021; O’Brien & Thondhlana, 2019). Additionally, the 

289 regulations governing the thickness of plastic bags did not have an impact on consumption and demand 

290 (Adeyanju et al., 2021). Thus, plastic bags still form a major part of the mismanaged waste burdening the 

291 environment; to date, the plastic bag waste is highly visible due to unchecked littering and non-recycling 

292 (O’Brien & Thondhlana, 2019). Experts argue several reasons why the taxing/levying of plastic bags did 

293 not work as well as in other countries where this was implemented. One of the major reasons is the top-

294 down approach, which ignores the pre-emptive advocacy campaigns to raise consumer awareness 

295 (Dikgang et al., 2012b). The second challenge was that the regulations did not provide for or discuss any 

296 alternatives to plastic bags (Adeyanju et al., 2021). Therefore, as the consumers got used to paying for the 

297 bags, it did not make a difference in their overall budget. That is, the low price of plastic bags increased 

298 the consumption because consumers became accustomed to paying, consequently absorbing the charge, 

299 which is significantly lower than their grocery budget into their grocery budget (Dikgang et al., 2012a).

300 Although no data exist on the actual impact of the plastic bag levy and its effects on the littering 

301 challenge (Dikgang et al., 2012a), it can be assumed that this initiative has not been able to address the 

302 issues of plastic pollution in the environment. The 2021 amendment to fast-track the recycling of plastics 

303 does not seem to have had a measurable impact yet. Hence, major retailers have taken the initiative to 

304 promote the less use of plastic bags and green environmental initiatives. Retailers like Pick n Pay, 

305 Woolworths Holdings Limited, and Shoprite Holdings Limited have generally been proactive in this regard; 

306 however, the recent study by Muposhi & Shamhuyenhanzva (2021) shows that such initiatives are 

307 perceived negatively by consumers. According to this study, 90% of the respondents view such initiatives 

308 as a form of “green capitalism” (tendency by corporations of seeking to maximize profits using 

309 environmental sustainability propositions) (Muposhi & Shamhuyenhanzva, 2021). 

310 A rather concerted effort is thus necessary, which is centered around consumer education and 

311 public awareness initiatives. In fact, a consumer-based study at the retailer level showed that there is a 
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312 general lack of understanding of the problem of plastics pollution in South Africa, hence the 

313 ineffectiveness of monetary interventions as an environmental protection measure (Abiola et al., 2023); 

314 thus, rigorous behavioral interventions are recommended (Abiola et al., 2023). Furthermore, there is a 

315 need for the introduction of alternatives to plastic bags, which should be as affordable as plastic bags, and 

316 can be reused several times to offset the environmental impact (O’Brien & Thondhlana, 2019).

317 The introduction of the outright banning of plastic bags in South Africa might be the actual 

318 solution to dealing with the current challenge of plastic bag pollution. However, this might not be as 

319 straightforward for South Africa as the previous regulations seem to have failed. At the center of these 

320 failures, however, is the lack of consideration of consumer education and environmental awareness 

321 campaigns. Without these, even the ban might fail. In fact, the life cycle assessment conducted in 2009 

322 shows that the resistance to the outright ban of plastic bags may grow which makes the decisions on 

323 plastic bags ‘politically correct’ but irrational (O’Brien & Thondhlana, 2019); this means that the taxation 

324 of the plastic bags supports revenue generation for the government but does nothing to address the 

325 environmental pollution challenges (Desalegn & Tangl, 2022). To ensure the successful implementation 

326 of the current policies and the consideration of the outright ban of plastic bags, consumer education and 

327 environmental awareness initiatives are mandatory. The inaction is not an option as South Africa 

328 continues to have one of the most polluted environments; in 2015, South Africa was ranked 11th out of 20 

329 countries with the highest input of plastic waste into the ocean (Jambeck et al., 2015). Given the current 

330 deteriorating infrastructure and poor service delivery, with 34.1% of the population not receiving any 

331 waste collection services (Mazhandu et al., 2021a), the situation might be worse. While the government 

332 is promoting recycling as the best practice to deal with current environmental challenges, data shows that 

333 only 10 – 16% of plastic waste is being recycled, with an estimated 84 – 90% being landfilled (Hector & 

334 Lambrechts, 2024; Mazhandu et al., 2021a). This thus requires the revision of the plastic bag and other 

335 environmental management policies to adopt a citizen-centered approach, with consumer education 

336 prioritized. This can be achieved through the use of media for maximum reach and the development of 

337 environmental education in community-based programmes through civil society.

338 National Environmental Management Act (NEMA)

339 The NEMA (Act 107 of 1998) was amended in 2008 with the introduction of the NEM: Waste Act 

340 (NEM: WA) (Act 59 of 2008) to reform waste management, promote sustainable waste practices, and 

341 protect human health and the environment in South Africa (DFFE, 2009). Specifically, for plastic waste, 

342 the regulations extend the producer responsibility (extended producer responsibility – EPR) to the entire 
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343 lifecycle of their products, while also encouraging the implementation of waste management plans to 

344 improve plastic recycling and reduce plastic pollution. Furthermore, the act sets targets for plastic 

345 packaging recycling and material recovery (Godfrey & Oelofse, 2017). Most importantly, these regulations 

346 introduce a framework for a possible ban on single-use plastics (DFFE, 2009). In 2021, the EPR regulations 

347 were introduced to further elucidate the producers’ responsibility in managing plastic across their value 

348 chain. In line with the NEM: Waste Act, these regulations sought to mandate all producers (manufacturers, 

349 importers, brand owners, and retailers of regulated products) to join producer responsibility organizations 

350 (PRO) or to implement an EPR scheme to manage waste collection, recycling, and disposal (DEFF, 2021). 

351 Furthermore, these regulations provided a framework for the RRR strategy to reduce the plastic waste 

352 discharge into the environment (DEFF, 2021); these tools would thus assist in alleviating the current 

353 pollution burden. To further reduce plastic waste discharge, the South African National Standards (SANS) 

354 695 (Compulsory Specification for Plastic Carrier Bags to improve recyclability of plastic bags) was enacted 

355 in 2013. In line with the NEM: Waste Act, these regulations require producers to incorporate at least 40 – 

356 50% of recycled materials in all new plastics (Laws Africa, 2013). This is intended to ensure that all plastic 

357 waste is brought back into circulation, thus reducing the uncontrolled plastic waste release. All these tools 

358 are contributing to the National Waste Management Strategy, enacted in 2020, which sought to provide 

359 policy and regulatory interventions for the waste sector. The objectives of this strategy are to promote 

360 the circular economy by diverting 40% of the waste from landfill within five years (from 2020), 55% and 

361 70% within 10 and 15 years, respectively (Olatayo et al., 2024). This would lead to the achievement of 

362 zero waste going to landfill by 2035. The list of regulations, as set out by the South African government 

363 over the years, is summarized in Table S1. The historical implementation of these and other regulations is 

364 summarized in Godfrey & Oelofse (2017).

365 South Africa seemingly has a comprehensive list of regulations to manage plastics, from 

366 production to waste. The total coverage of the entire plastics value chain assists in ensuring that all 

367 stakeholders play a role in ensuring zero pollution in the environment, thus safeguarding the health of the 

368 environment and the people. However, several challenges persist in the successful implementation of 

369 these regulations. Among the identified challenges, issues such as inconsistencies in the implementation 

370 of policies, systemic corruption, political interference, which often leads to futility and stagnancy of 

371 passed laws, poor environmental values and education, and generally poor waste management at the 

372 hands of municipalities stand out (Iroegbu et al., 2020). Central to these challenges is the use of landfilling 

373 for waste management. South Africa depends heavily on landfilling as the major waste management 

374 strategy; as soon as consumer products such as plastic bags, electronics, and textiles reach their end of 
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375 life, they are discarded in landfills (Adeniran et al., 2022; Godfrey & Oelofse, 2017). In 2017, about 90% of 

376 the estimated 55 million tons of generated waste was landfilled (Olatayo et al., 2024). The major challenge 

377 with landfills, currently, is that there is not enough space to continue the practice indefinitely. Hence, the 

378 National Waste Management Strategy, which gives the responsibility for managing the landfills to local 

379 municipalities per the Municipal Systems Act (Act 32 of 2000), specifically targets the implementation of 

380 the RRR as an integrated management solution (C. J. Schenck et al., 2019). Unfortunately, recycling of 

381 plastic, as with the rest of the world, has not been as successful; only 10 – 16% of the waste in South Africa 

382 has been successfully diverted from landfills to recycling so far (Godfrey & Oelofse, 2017; Hector & 

383 Lambrechts, 2024).  

384 Challenges and loopholes in current management policies and practices

385 Despite the comprehensive regulations discussed above, South Africa fails dismally in the 

386 implementation phase and in meeting the set targets. Plastic pollution remains one of the biggest 

387 challenges, now threatening water security, human health, and biodiversity. Plastic pollutants such as 

388 microplastics are increasingly being found in wastewater and drinking water (Iroegbu et al., 2020), a major 

389 concern for the health of the ecosystems and the citizens. The global north seems to be progressing in 

390 setting the pace for the regulation of microplastics; microplastics use in cosmetics has been a cause for 

391 concern in the last decade. As such, several countries have enacted several policy instruments to this 

392 effect, as highlighted earlier. However, South Africa is trailing behind on this end. No regulations have 

393 been proposed so far to address microplastics pollution, at any stage of the MPs lifecycle. Although South 

394 Africa does not have a specific policy, it has set a target for MPs under the Abidjan Convention. In the Ad 

395 Hoc Open-ended Expert Group meeting report from 2018 in Nairobi, South Africa promised to strengthen 

396 the target on the elimination of MPs in cosmetics by phasing out MPs from cosmetic products (IISD 

397 Reporting Services, 2018). This would be achieved through industry engagement and the strengthening 

398 of public awareness to this effect (IISD Reporting Services, 2018). Despite this declaration, however, not 

399 much information is available on the actual progress of the phasing out of microbeads from cosmetic 

400 products in South Africa, nor are the awareness campaigns really noticeable in the media (as declared in 

401 the noted meeting) or elsewhere. However, this declaration shows that South Africa is aware of the 

402 scourge of MPs and potential sources that need to be addressed.

403 Although there is a lack of regulation instruments for MPs specifically, South Africa is not short of 

404 regulations required to deal with plastic pollution in the environment. However, plastic pollution 

405 challenges persist, and plastic waste is currently one of the biggest contributors to environmental 
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406 degradation. These challenges are a result of various barriers to successful implementation that seemingly 

407 evade the very comprehensive legal frameworks. One of these challenges is the implementation of the 

408 EPR schemes for inclusive development and successful circular economy initiatives.

409 The 2021 Extended Producer Responsibility (EPR) regulations under the National Environmental 

410 Management: Waste Act (2008) are a significant regulatory step, but challenges remain in enforcement, 

411 oversight, and equitable inclusion of informal recyclers. While EPR regulations place the onus on 

412 producers to manage plastic waste, the implementation landscape reveals that there is limited 

413 enforcement and compliance auditing, fragmented and underregulated Producer Responsibility 

414 Organisations (PROs), and the exclusion of informal waste pickers from legal, financial, and logistical 

415 frameworks. The EPR regulations mandate that producers are financially and operationally responsible 

416 for the end-of-life management of their products. However, weak regulatory oversight and the absence 

417 of a robust enforcement mechanism have limited the effectiveness of this policy instrument. There is 

418 currently no national database of obligated producers, and compliance audits are inconsistently 

419 performed due to limited institutional capacity. On the other hand, PROs operate independently and often 

420 with limited transparency (Gupt & Sahay, 2015). Their activities, including how funds are allocated, which 

421 partners are contracted, and how performance is measured, are not uniformly reported. This lack of 

422 central oversight and standardisation results in inefficiencies and reduces the accountability of the system 

423 (Gupt & Sahay, 2015). 

424 Informal waste pickers, estimated at 60,000 to 215,000 across South Africa (Mazhandu et al., 

425 2021b), recover substantial quantities of recyclable plastic. The 2021 EPR regulations, as part of the NEM: 

426 WA (2008) amendment, make a provision for the waste pickers to be integrated into the EPR regulatory 

427 framework. Specifically, the regulations require that these schemes “integrate informal waste collectors, 

428 reclaimers and pickers into the post-consumer collection value chain” (Section 5A (m)), and “compensate 

429 waste collectors, reclaimers or pickers, who register with the National Registration Database, for collection 

430 services and environmental benefits, through the collection service fee by November 2022” (Section 5A 

431 (p)). However, waste pickers still lack legal recognition and are not explicitly included in EPR regulatory 

432 frameworks. This structural exclusion is a critical legislative gap, as informal recyclers are not entitled to 

433 any of the EPR-generated financial or infrastructural support (R. Schenck & Blaauw, 2011). Without a 

434 formal role, waste pickers operate in precarious conditions, without social protections, occupational 

435 health standards, or municipal service contracts (Makhubele et al., 2019; Yu et al., 2020). Although some 

436 municipalities have initiated pilot programmes or cooperatives to engage informal waste pickers, these 
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437 efforts remain fragmented and under-resourced. Consequently, even though EPR fees collected from 

438 producers are predominantly used to support formal recycling infrastructure and downstream value 

439 chains, there is limited to no channeling of these funds towards the support and empowerment of 

440 informal waste collectors who operate at the initial point of collection (R. Schenck & Blaauw, 2011). This 

441 inequitable allocation further marginalises the informal sector and undermines the principles of just 

442 transition and inclusive circular economy development.

443 Other general challenges include the low recycling rate in South Africa, which is so far 

444 unsustainable due to lack of infrastructure development in the sector. This leads to low plastic recycling 

445 rates (Goga et al., 2022). However, the informal waste collectors, despite the challenges highlighted 

446 above, are responsible for 80 – 90% of the post-consumer plastic feed into this sector (Mazhandu et al., 

447 2021b). Without the formalization of the waste pickers sector and formalised compensatory frameworks, 

448 it is unclear if more sustainability in this sector will be achieved in the long term. Recycling is further 

449 hampered by the weak enforcement of waste separation at source. Formal waste collection also presents 

450 a greater challenge in the control of plastic pollution and waste management. As highlighted earlier, due 

451 to the township expansion and intermittent municipal services in these areas, alternative waste disposal 

452 methods are always sought, with dumping always being the easiest. Where collection does happen, 

453 landfilling is still a preferred waste management strategy (C. J. Schenck et al., 2019). Unfortunately, most 

454 of the landfills are reaching capacity and/or are poorly managed, which exacerbates the problem. Lastly, 

455 there is limited monitoring of plastic pollution in the country, with significantly limited plastic flows, types, 

456 leakage pathways, and pollution hotspots (Goga et al., 2022). 

457 These legislative gaps and challenges, coupled with the challenges specific to regulations 

458 discussed herein, create barriers to the prevention of pollution, and sustainable development that South 

459 Africa has potential to achieve. Now, more than ever, the reinforcement of current regulations is a dire 

460 need to ensure protection of the environment and human health. Moreover, the overall contribution to 

461 circular economy depends on the successful implementation of the said regulations.

462 Conclusions and recommendations

463 The South African government is not lacking in the text required to regulate the plastic 

464 consumption and waste management for the safety of the environment and the people. Learning from 

465 developed countries, the plastics bag tax introduction in 2003 was important to reduce unmanaged plastic 

466 littering in the environment. The NEM: Waste Act lays a blueprint in proper waste management, with the 
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467 EPR regulations being critical to ensuring that producers play a critical role in management of both 

468 consumption and waste management. However, it seems none of the regulations have been successfully 

469 enforced, hence the current plastic waste load in the environment which threatens the environment and 

470 human health. As earlier noted, the failure of these regulations is associated with several factors that not 

471 only fall within the control of the regulations, but include producers, and consumers. Evidently, the 

472 challenge of plastics pollution requires a multi-stakeholder approach.

473 It is worth appreciating the work done by the SA Plastics Pact in collaboration with the different 

474 government parastatals, institutions, and private entities in promoting waste reduction and circular 

475 economy. Additionally, the green initiatives from the major retailers are critical to ensuring that change 

476 is implemented at citizens levels. However, this is still only solving a fraction of the challenge since these 

477 initiatives target a selected few. For comprehensive policy enforcement and subsequent solutions to the 

478 plastic pollution in South Africa, the following measures are recommended;

479 - A comprehensive nationwide consumer education campaign on plastic pollution and its 

480 impact on the environment and human health. This can be achieved through integration into 

481 education programs, media, and different scientific forums. The successful implementation 

482 at the policy level depends on informed citizens and decision-makers. This has so far been 

483 shown to be effective in support of policy interventions in some countries. For instance, in 

484 Canada, consumer education significantly influenced the support of the plastic ban, especially 

485 among young people (De Sousa, 2023). Similarly, the success of the plastic bags levy 

486 regulations in Ireland could mainly be attributed to access to and accurate information to 

487 raise awareness about the environment (Pape et al., 2011). As reported by Deme et al. (2022), 

488 the success of policies related to consumers requires their involvement and consultation so 

489 as to invoke the individual’s sense of responsibility. 

490 - The implementation of incentivized green initiatives for plastics management systems for 

491 local municipalities. The Municipal Systems Act (Act 32 of 2000) puts the responsibility on 

492 municipalities. According to this act, the municipalities must develop integrated waste 

493 management strategies and are thus responsible for general waste management and 

494 environmental protection in areas they oversee (Kubanza & Simatele, 2020). This strategy has 

495 so far led to complete environmental degradation due to municipalities’ challenges such as 

496 corruption, political interference, budget constraints, poor infrastructure maintenance, 

497 inadequate community education, and lack of skilled personnel (Mukwevho et al., 2024). To 
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498 reverse the situation, municipalities can be incentivized for green initiatives where citizens 

499 play a role. This measure would require an investment in recycling initiatives/industries which 

500 would have the secondary benefit of job creation and local economic development.

501 - The environmental regulations in South Africa are sufficient to ensure that the current 

502 environmental degradation from plastic waste can be reversed. However, the 

503 implementation of these regulations has failed or is failing. The review of the implementation 

504 strategies is thus recommended.

505 - The plastics bag tax has failed at its objective, over 20 years since its implementation. While 

506 the ban of plastic bags is risky due to the lack of development of plastic alternatives in the last 

507 two decades, it is worth considering as an alternative. However, this should be done 

508 systematically in collaboration with producers to ensure a smooth transition to the 

509 alternatives. South Africa also boasts research capacity for the development of alternatives 

510 that can support the private sector. Worth noting, the ban on plastic bags should be done 

511 gradually, with consumer awareness campaigns at the center to ensure successful 

512 implementation.  

513 - Despite the regulatory provisions of the National Environmental Management: Waste Act 

514 (NEM: WA) of 2008, informal waste pickers continue to operate on the margins of the formal 

515 waste management system. This group plays a vital role in waste recovery and serves to 

516 mitigate the shortcomings of formal municipal waste services. It is therefore recommended 

517 that the integration and formalization of informal waste pickers be prioritized, alongside the 

518 strengthened regulation of plastic recyclers. Such integration should occur at the municipal 

519 level, in accordance with the Municipal Systems Act, which mandates local government 

520 responsibility for waste management. Formalizing this workforce would address critical gaps 

521 in waste governance, particularly in rapidly expanding township areas where unmanaged 

522 waste is increasingly prevalent.

523 Despite the challenges related to the economy, South Africa possesses the roadmap to lay the 

524 foundation for successful plastics management. These policies comprehensively seek to manage plastic 

525 consumption and manage plastic waste throughout the plastic products’ lifecycle. This roadmap, 

526 however, requires a review and an overhaul of the implementation strategy to ensure that all 

527 stakeholders play their role in ensuring successful implementation. Unfortunately, the barriers to 

528 successful implementation, as highlighted specifically for South Africa, are also relevant for other African 

529 countries where plastics pollution is a challenge. While at least 35 countries have introduced plastic bags 
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530 policies, as discussed earlier, only eight countries have recycling mandates (Deme et al., 2022). South 

531 Africa on the other hand has sufficient policies to cover the entire lifecycle of the plastics, less 

532 microplastics, but the implementation stages have failed and suffocating the environment as a result. The 

533 recommendations above will hopefully contextualize the necessary next step to save the environment.

534

535 References

536 Abate, T. G., & Elofsson, K. (2024). Environmental taxation of plastic bags and substitutes: Balancing 

537 marine pollution and climate change. Journal of Environmental Management, 359, 120868. 

538 https://doi.org/10.1016/j.jenvman.2024.120868

539 Abiola, B. A., Visser, M., & Daniels, R. C. (2023). Addressing plastic bags consumption crises through store 

540 monetary and non-monetary interventions in South Africa. Frontiers in Sustainability, 3, 968886. 

541 https://doi.org/10.3389/frsus.2022.968886

542 Adeniran, A. A., Ayesu-Koranteng, E., & Shakantu, W. (2022). A Review of the literature on the 

543 environmental and health impact of plastic waste pollutants in Sub-Saharan Africa. Pollutants, 

544 2(4), 531–545. https://doi.org/10.3390/pollutants2040034

545 Adeniran, A. A., & Shakantu, W. (2022). The health and environmental impact of plastic waste disposal in 

546 South African townships: A review. International Journal of Environmental Research and Public 

547 Health, 19(2), Article 2. https://doi.org/10.3390/ijerph19020779

548 Adeyanju, G. C., Augustine, T. M., Volkmann, S., Oyebamiji, U. A., Ran, S., Osobajo, O. A., & Otitoju, A. 

549 (2021). Effectiveness of intervention on behaviour change against use of non-biodegradable 

550 plastic bags: A systematic review. Discover Sustainability, 2(1), 13. 

551 https://doi.org/10.1007/s43621-021-00015-0

552 Aguirre-Martínez, G., Carrizo, M. V., & Zenteno-Devaud, L. (2023). Microplastic particles’ effects on 

553 aquatic organisms and their role as transporters of organic pollutants. Water (Switzerland), 

554 15(16). https://doi.org/10.3390/w15162915

Page 55 of 64 Integrated Environmental Assessment and Management
D

ow
nloaded from

 https://academ
ic.oup.com

/ieam
/advance-article/doi/10.1093/inteam

/vjaf090/8203387 by U
FZ U

m
w

eltforschungszentrum
 Leipzig-H

alle G
m

bH
 user on 21 July 2025



555 Akhbarizadeh, R., Yu, J. T., Ead, L., Nicholls, E., Thibeau, J., Lanisa, M., Wakai, M., Marquez, A., Miller, C., 

556 Sims, A., Diamond, M. L., & Helm, P. A. (2024). Reductions of plastic microbeads from personal 

557 care products in wastewater effluents and lake waters following regulatory actions. ACS ES&T 

558 Water, 4(2), 492–499. https://doi.org/10.1021/acsestwater.3c00526

559 Akindele, E. O., & Alimba, C. G. (2021). Plastic pollution threat in Africa: Current status and implications 

560 for aquatic ecosystem health. Environmental Science and Pollution Research, 28(7), 7636–7651. 

561 https://doi.org/10.1007/s11356-020-11736-6

562 Alam, Md. J., & Rahman, Md. M. (2025). Various conventional and advanced management techniques and 

563 policies adopted at the global level for microplastics. In Microplastics (pp. 429–440). Elsevier Ltd.

564 Atem, N. V., Chia, R. W., Lee, J.-Y., Cha, J., & Uddin, S. (2024). Microplastics entry routes into humans, 

565 possible health effects, laws, and policies: A review. Journal of the Geological Society of Korea, 

566 60(3), 319–336. https://doi.org/10.14770/jgsk.2024.022

567 Behuria, P. (2021). Ban the (plastic) bag? Explaining variation in the implementation of plastic bag bans in 

568 Rwanda, Kenya and Uganda. Environment and Planning C: Politics and Space, 39(8), 1791–1808. 

569 https://doi.org/10.1177/2399654421994836

570 Brice, J., Sevitz, J., & Cornelius, J. (2006). Development of Guidelines and Recommendations towards the  

571 Classification, Rating and Disposal of Common Industrial  Hazardous Waste Streams for the 

572 purposes of  General Authorisation for Waste Disposal (WRC Report No. 1548/1/06; Guidance for 

573 the classification, rating and disposal of common hazardous waste streams). Environmental 

574 Business Strategies (Pty) Ltd.

575 Carbon Gap. (2025, April 9). London Protocol – CO₂ transport rules & marine CDR. Carbon Gap - Policy 

576 Tracker. https://tracker.carbongap.org/policy/london-protocol/

Page 56 of 64Integrated Environmental Assessment and Management
D

ow
nloaded from

 https://academ
ic.oup.com

/ieam
/advance-article/doi/10.1093/inteam

/vjaf090/8203387 by U
FZ U

m
w

eltforschungszentrum
 Leipzig-H

alle G
m

bH
 user on 21 July 2025



577 Chen, Y., Awasthi, A. K., Wei, F., Tan, Q., & Li, J. (2021). Single-use plastics: Production, usage, disposal, 

578 and adverse impacts. Science of The Total Environment, 752, 141772. 

579 https://doi.org/10.1016/j.scitotenv.2020.141772

580 Correa, B. (2024, July 3). Narrative Report ´Chemicals in Plastic Forum. Chemicals in Plastics Forum, 

581 Santiago, Chile.

582 Dahms, H. T. J., & Greenfield, R. (2024). A review of the environments, biota, and methods used in 

583 microplastics research in South Africa. South African Journal of Science, 120(5/6). 

584 https://doi.org/10.17159/sajs.2024/16669

585 De Sousa, F. D. B. (2023). Consumer awareness of plastic: An overview of different research areas. Circular 

586 Economy and Sustainability, 3(4), 2083–2107. https://doi.org/10.1007/s43615-023-00263-4

587 DEA. (2011). BASEL CONVENTION APPLICATION PROCESS FOR TRANSBOUNDARY MOVEMENTS OF 

588 HAZARDOUS WASTES [Government Notice]. Department of Environmental Affairs. 

589 https://sawic.environment.gov.za/documents/7959.doc

590 DEFF. (2021). NATIONAL ENVIRONMENTAL MANAGEMENT: WASTE ACT, 2008 (ACT NO.59 OF 2008) 

591 AMENDMENT OF THE REGULATIONS AND NOTICES REGARDING EXTENDED PRODUCER 

592 RESPONSIBILITY, 2020 (No. No. 44078). Government Gazatte, South Africa.

593 Deme, G. G., Ewusi-Mensah, D., Olagbaju, O. A., Okeke, E. S., Okoye, C. O., Odii, E. C., Ejeromedoghene, 

594 O., Igun, E., Onyekwere, J. O., Oderinde, O. K., & Sanganyado, E. (2022). Macro problems from 

595 microplastics: Toward a sustainable policy framework for managing microplastic waste in Africa. 

596 Science of the Total Environment, 804. https://doi.org/10.1016/j.scitotenv.2021.150170

597 Desalegn, G., & Tangl, A. (2022). Banning vs taxing, reviewing the potential opportunities and challenges 

598 of plastic products. Sustainability, 14(12), 7189. https://doi.org/10.3390/su14127189

Page 57 of 64 Integrated Environmental Assessment and Management
D

ow
nloaded from

 https://academ
ic.oup.com

/ieam
/advance-article/doi/10.1093/inteam

/vjaf090/8203387 by U
FZ U

m
w

eltforschungszentrum
 Leipzig-H

alle G
m

bH
 user on 21 July 2025



599 DFFE. (2009). National Environmental Management: Waste Act, 2008 (Policy Document No. Act 59 of 

600 2008; Government Gazette). Department of Environment, Forestry and Fisheries. 

601 www.dffe.gov.za

602 DFFE. (2021). AMENDMENTS TO THE REGULATIONS MADE IN TERMS OF SECTION 24(d) OF THE 

603 ENVIRONMENT CONSERVATION ACT, 1989 (ACT NO. 73 OF 1989) IN RESPECT OF PLASTIC BAGS 

604 AND FLAT BAGS (Legislation No. 107). Department of Environment, Forestry and Fisheries. 

605 https://www.dffe.gov.za/amendments-plastic-bag-regulations-published-implementation

606 Dikgang, J., Leiman, A., & Visser, M. (2012a). Analysis of the plastic-bag levy in South Africa. Resources, 

607 Conservation and Recycling, 66, 59–65. https://doi.org/10.1016/j.resconrec.2012.06.009

608 Dikgang, J., Leiman, A., & Visser, M. (2012b). Elasticity of demand, price and time: Lessons from South 

609 Africa’s plastic-bag levy. Applied Economics, 44(26), 3339–3342. 

610 https://doi.org/10.1080/00036846.2011.572859

611 DTI. (2013). Compulsory Specifications for Plastic carrier bags and flat bags (Government Gazette No. 

612 Government Notice No. R. 651). DEPARTMENT OF TRADE AND INDUSTRY, South Africa.

613 Ellen MacArthur Foundation. (2021, November 2). The Plastics Pact Network. 

614 https://www.ellenmacarthurfoundation.org/the-plastics-pact-network

615 Eriksen, M., Lebreton, L. C. M., Carson, H. S., Thiel, M., Moore, C. J., Borerro, J. C., Galgani, F., Ryan, P. G., 

616 & Reisser, J. (2014). Plastic pollution in the world’s oceans: more than 5 trillion plastic pieces 

617 weighing over 250,000 tons afloat at sea. PLoS ONE, 9(12), e111913. 

618 https://doi.org/10.1371/journal.pone.0111913

619 European Union. (2023). Commission Regulation (EU) 2023/… of 25 September 2023 amending Annex XVII 

620 to Regulation (EC) No 1907/2006 of the European Parliament and the Council concerning the 

621 Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH) as regards synthetic 

Page 58 of 64Integrated Environmental Assessment and Management
D

ow
nloaded from

 https://academ
ic.oup.com

/ieam
/advance-article/doi/10.1093/inteam

/vjaf090/8203387 by U
FZ U

m
w

eltforschungszentrum
 Leipzig-H

alle G
m

bH
 user on 21 July 2025



622 polymer microparticles (COMMISSION REGULATION (EU) 2023/2055 No. L 238/67). European 

623 Union.

624 Gailhofer, P. (2023). Protocol on liability and compensation for damage resulting from transboundary 

625 movements of hazardous wastes and their disposal. In P. Gailhofer, D. Krebs, A. Proelss, K. 

626 Schmalenbach, & R. Verheyen (Eds.), Corporate Liability for Transboundary Environmental Harm 

627 (pp. 599–613). Springer International Publishing. https://doi.org/10.1007/978-3-031-13264-3_15

628 Godfrey, L., & Oelofse, S. (2017). Historical review of waste management and recycling in South Africa. 

629 Resources, 6(4), 57. https://doi.org/10.3390/resources6040057

630 Goga, T., Harding, K., Russo, V., & Blottnitz, H. von. (2022). What material flow analysis and life cycle 

631 assessment reveal about plastic polymer production and recycling in South Africa. South African 

632 Journal of Science, 118(1), Article 1. https://www.ajol.info/index.php/sajsci/article/view/231427

633 Gupt, Y., & Sahay, S. (2015). Review of extended producer responsibility: A case study approach. Waste 

634 Management & Research, 33, 595–611. https://doi.org/10.1177/0734242X15592275

635 Hector, M., & Lambrechts, D. (2024). Exploring the conflicting ideals of ecological modernisation and 

636 environmental justice in South Africa: Evidence from the 2020 National Waste Management 

637 Strategy. South African Journal of International Affairs, 31(1), 87–107. 

638 https://doi.org/10.1080/10220461.2024.2350726

639 Idowu, S. O., Capaldi, N., Zu, L., & Gupta, A. D. (Eds.). (2013). Stockholm Convention on Persistent Organic 

640 Pollutants (POPs). In Encyclopedia of Corporate Social Responsibility (pp. 2336–2336). Springer 

641 Berlin Heidelberg. https://doi.org/10.1007/978-3-642-28036-8_101506

642 IISD Reporting Services. (2018). Summary of the First Meeting of the Ad Hoc Open-ended Expert Group on 

643 Marine Litter and Microplastics: 29-31 May 2018 (Meeting Report No. Vol. 186 No. 13; Marine 

644 Litter & Microplastics Bulletin: A Publication of the International Institute for Sustainable 

645 Development). United Nations Environment Programme.

Page 59 of 64 Integrated Environmental Assessment and Management
D

ow
nloaded from

 https://academ
ic.oup.com

/ieam
/advance-article/doi/10.1093/inteam

/vjaf090/8203387 by U
FZ U

m
w

eltforschungszentrum
 Leipzig-H

alle G
m

bH
 user on 21 July 2025



646 International Atomic Energy Agency. (1974). Convention on the Prevention of Marine Pollution by 

647 Dumping of Wastes and Other Matter (Information Circular No. INF CIRC/205). International 

648 Atomic Energy Agency.

649 International Maritime Organization. (2017). Guidelines for the Implementation of MARPOL: Annex V. 

650 International Maritime Organization. https://doi.org/10.62454/KC656E

651 Iroegbu, A. O. C., Sadiku, R. E., Ray, S. S., & Hamam, Y. (2020). Plastics in municipal drinking water and 

652 wastewater treatment plant effluents: Challenges and opportunities for South Africa—a review. 

653 Environmental Science and Pollution Research, 27(12), 12953–12966. 

654 https://doi.org/10.1007/s11356-020-08194-5

655 IUCN-EA-QUANTIS. (2021). National Guidance for plastic pollution hotspotting and shapingaction, Country 

656 report South Africa(updated). IUCN-EA-QUantis.

657 Jambeck, J. R., Geyer, R., Wilcox, C., Siegler, T. R., Perryman, M., Andrady, A., Narayan, R., & Law, K. L. 

658 (2015). Plastic waste inputs from land into the ocean. Science, 347(6223), 768–771. 

659 https://doi.org/10.1126/SCIENCE.1260352/SUPPL_FILE/JAMBECK.SM.PDF

660 Khangale, U. B., Ozor, P. A., & Mbohwa, C. (2020, December 7). Plastic waste management in South Africa. 

661 Proceedings of the 2nd African International Conference on Industrial Engineering and Operations 

662 Management.

663 Kubanza, N. S., & Simatele, M. D. (2020). Sustainable solid waste management in developing countries: A 

664 study of institutional strengthening for solid waste management in Johannesburg, South Africa. 

665 Journal of Environmental Planning and Management, 63(2), 175–188. 

666 https://doi.org/10.1080/09640568.2019.1576510

667 Laws Africa. (2013). National Regulator for Compulsory Specifications Act, 2008 Compulsory Specification 

668 for Plastic Carrier Bags and Flat Bags—VC 8087 (Government Notice No. Government Notice R651 

669 of 2013). akn/za/act/gn/2013/r651/eng@2013-09-06

Page 60 of 64Integrated Environmental Assessment and Management
D

ow
nloaded from

 https://academ
ic.oup.com

/ieam
/advance-article/doi/10.1093/inteam

/vjaf090/8203387 by U
FZ U

m
w

eltforschungszentrum
 Leipzig-H

alle G
m

bH
 user on 21 July 2025



670 Makhubele, M., Ravhuhali, K., Kuonza, L., Mathee, A., Kgalamono, S., Made, F., Tlotleng, N., Kootbodien, 

671 T., Ntlebi, V., Wilson, K., & Naicker, N. (2019). Common mental health disorders among informal 

672 waste pickers in Johannesburg,  South Africa 2018—A cross-sectional study. International Journal 

673 of Environmental Research and Public Health, 16(14), Article 14. 

674 https://doi.org/10.3390/ijerph16142618

675 MARPOL. (1973). Final Act of the International Conference on Marine Pollution [International Law Text]. 

676 Intergovernmental Maritime Consultative Organisation.

677 Matthews, C., Moran, F., & Jaiswal, A. K. (2021). A review on European Union’s strategy for plastics in a 

678 circular economy and its impact on food safety. Journal of Cleaner Production, 283. 

679 https://doi.org/10.1016/j.jclepro.2020.125263

680 Mazhandu, Z. S., Muzenda, E., Belaid, M., Mamvura, T. A., & Nhubu, T. (2021a). A review of plastic waste 

681 management practices: What can South Africa learn? Advances in Science, Technology and 

682 Engineering Systems Journal, 6(2), 1013–1028. https://doi.org/10.25046/aj0602116

683 Mukwevho, P., Radzuma, P., & Roos, C. (2024). Exploring barriers to the effective implementation of 

684 integrated waste management plans in developing economies: Lessons learned from South 

685 African municipalities. Sustainability, 16(22), 9643. https://doi.org/10.3390/su16229643

686 Muposhi, A., Mpinganjira, M., & Wait, M. (2021). Efficacy of plastic shopping bag tax as a governance tool: 

687 Lessons for South Africa from Irish and Danish success stories. Acta Commercii, 21(1). 

688 https://doi.org/10.4102/ac.v21i1.891

689 Muposhi, A., & Shamhuyenhanzva, R. (2021). Retailer volunteerism as a plastic shopping bag governance 

690 tool: Shoppers’ reflections and contributions to environmental social marketing. Social Marketing 

691 Quarterly, 27(4), 370–391. https://doi.org/10.1177/15245004211055688

Page 61 of 64 Integrated Environmental Assessment and Management
D

ow
nloaded from

 https://academ
ic.oup.com

/ieam
/advance-article/doi/10.1093/inteam

/vjaf090/8203387 by U
FZ U

m
w

eltforschungszentrum
 Leipzig-H

alle G
m

bH
 user on 21 July 2025



692 Nadiruzzaman, M., Shewly, H. J., & Esha, A. A. (2022). Dhaka sitting on a plastic bomb: Issues and concerns 

693 around waste governance, water quality, and public health. Earth, 3(1), 18–30. 

694 https://doi.org/10.3390/earth3010002

695 Nairobi Convention. (1985, June 21). The Nairobi Convention | Western Indian Ocean. Nairobi Convention. 

696 https://www.nairobiconvention.org/

697 Nel, H. A., Naidoo, T., Akindele, E. O., Nhiwatiwa, T., Fadare, O. O., & Krause, S. (2021). Collaboration and 

698 infrastructure are needed to develop an African perspective on micro(nano)plastic pollution. 

699 Environmental Research Letters, 16(2), 021002. https://doi.org/10.1088/1748-9326/abdaeb

700 Nguyen, M. K., Lin, C., Nguyen, H. L., Le, V. R., KL, P., Singh, J., Chang, S. W., Um, M. J., & Nguyen, D. D. 

701 (2023). Emergence of microplastics in the aquatic ecosystem and their potential effects on health 

702 risks: The insights into Vietnam. Journal of Environmental Management, 344. 

703 https://doi.org/10.1016/j.jenvman.2023.118499

704 Nyathi, B., & Togo, C. A. (2020). Overview of legal and policy framework approaches for plastic bag waste 

705 management in African countries. Journal of Environmental and Public Health, 2020, 1–8. 

706 https://doi.org/10.1155/2020/8892773

707 O’Brien, J., & Thondhlana, G. (2019). Plastic bag use in South Africa: Perceptions, practices and potential 

708 intervention strategies. Waste Management, 84, 320–328. 

709 https://doi.org/10.1016/j.wasman.2018.11.051

710 Oceng, R., Andarani, P., & Zaman, B. (2023). Quantifying plastic waste and microplastic contamination in 

711 African aquatic systems: An imperative for sustainable waste management. Acadlore Transactions 

712 on Geosciences, 2(2), 94–112. https://doi.org/10.56578/atg020204

713 Oelofse, S. H., Russo, V., & Stafford, W. (2024). Addressing plastic pollution and waste flows: Insights from 

714 South Africa’s experience. Waste Management & Research: The Journal for a Sustainable Circular 

715 Economy, 42(10), 911–917. https://doi.org/10.1177/0734242X241265009

Page 62 of 64Integrated Environmental Assessment and Management
D

ow
nloaded from

 https://academ
ic.oup.com

/ieam
/advance-article/doi/10.1093/inteam

/vjaf090/8203387 by U
FZ U

m
w

eltforschungszentrum
 Leipzig-H

alle G
m

bH
 user on 21 July 2025



716 Olatayo, K. I., Mativenga, P. T., & Marnewick, A. L. (2024). Pathways to zero plastic waste landfill: Progress 

717 toward plastic circularity in South Africa. Journal of Industrial Ecology, 28(5), 1270–1288. 

718 https://doi.org/10.1111/jiec.13533

719 Pape, J., Rau, H., Fahy, F., & Davies, A. (2011). Developing policies and instruments for sustainable 

720 household consumption: Irish experiences and futures. Journal of Consumer Policy, 34(1), 25–42. 

721 https://doi.org/10.1007/s10603-010-9151-4

722 Pucino, M., Boucher, J., Bouchet, A., Paruta, P., & Zgola, M. (2020). Plastic Pollution Hotspotting and 

723 Shaping Action: Regional Results from Eastern and Southern Africa, the Mediterranean, and 

724 Southeast Asia (GLOBAL MARINE AND POLAR PROGRAMME). IUCN.

725 Rasmeni, Z. Z., & Madyira, D. M. (2019). A review of the current municipal solid waste management 

726 practices in Johannesburg city townships. Procedia Manufacturing, 35, 1025–1031. 

727 https://doi.org/10.1016/j.promfg.2019.06.052

728 Rieu-Clarke, A., Moynihan, R., & Magsig, B.-O. (2012). UN Watercourses Convention: User’s Guide (1st ed.). 

729 HP-HELP Centre for Water Law, Policy and Science.

730 SA Plastics Pact. (2024). SA Plastics Pact Annual Report 2023 [Annual Report]. 

731 https://www.saplasticspact.org.za/

732 SABS. (2010). The identification and classification of dangerous goods for transport (Version 5). The South 

733 African Government.

734 Sadan, Z., & de Kock, L. (2021). Plastic Pollution  in Africa: Identifying policy gaps and opportunities. World 

735 Wide Fund for Nature.

736 SADC. (2000). Revised Protocol on Shared Watercourses in the Southern African Development Community. 

737 Southern African Development Community.

Page 63 of 64 Integrated Environmental Assessment and Management
D

ow
nloaded from

 https://academ
ic.oup.com

/ieam
/advance-article/doi/10.1093/inteam

/vjaf090/8203387 by U
FZ U

m
w

eltforschungszentrum
 Leipzig-H

alle G
m

bH
 user on 21 July 2025



738 Schenck, C. J., Blaauw, P. F., Swart, E. C., Viljoen, J. M. M., & Mudavanhu, N. (2019). The management of 

739 South Africa’s landfills and waste pickers on them: Impacting lives and livelihoods. Development 

740 Southern Africa, 36(1), 80–98. https://doi.org/10.1080/0376835X.2018.1483822

741 Schenck, R., & Blaauw, P. F. (2011). The work and lives of street waste pickers in Pretoria—A case study 

742 of recycling in South Africa’s urban informal economy. Urban Forum, 22(4), 411–430. 

743 https://doi.org/10.1007/s12132-011-9125-x

744 South African Government. (2017, April 12). Environmental Affairs strives to improve plastic bag recycling 

745 in South Africa [Gopvernment Website]. https://www.gov.za/speeches/plastic-bag-recycling-12-

746 apr-2017

747 Subban, V., Da Silva, D., Mukumba, T., Diale-Ali, U., Banzana, L., & Rybko, G. (2024). South Africa: National 

748 Budget Speech 2024—Key  developments [Client Brief]. Baker McKenzie. 

749 https://insightplus.bakermckenzie.com

750 Suzuki, G., Uchida, N., Tanaka, K., Higashi, O., Takahashi, Y., Kuramochi, H., Yamaguchi, N., & Osako, M. 

751 (2024). Global discharge of microplastics from mechanical recycling of plastic waste. 

752 Environmental Pollution, 348, 123855. https://doi.org/10.1016/j.envpol.2024.123855

753 The Basel Convention. (1989). Basel Convention on the Control of Transboundary Movements of 

754 Hazardous Wastes and their Disposal. The Basel Convention. 

755 https://www.basel.int/Countries/StatusofRatifications/PartiesSignatories/tabid/4499/Default.as

756 px

757 The SA Plastics Pact. (2025, March 13). South African Plastics Pact. https://www.saplasticspact.org.za/

758 UNEP. (2017, August 17). Abidjan Convention. https://www.unep.org/abidjan-convention

759 UNEP. (2024). Approved Programme of Work for the period 2025–2028 for the implementation of the 

760 Nairobi Convention (Note by the Secretariat No. UNEP/EAF/CP.11/4; Eleventh Meeting). United 

761 Nations Environment Programme.

Page 64 of 64Integrated Environmental Assessment and Management
D

ow
nloaded from

 https://academ
ic.oup.com

/ieam
/advance-article/doi/10.1093/inteam

/vjaf090/8203387 by U
FZ U

m
w

eltforschungszentrum
 Leipzig-H

alle G
m

bH
 user on 21 July 2025



762 United Nations. (1982). United Nations Convention on the Law of the Sea. United Nations. 

763 https://www.un.org/Depts/los/convention_agreements/convention_overview_convention.htm

764 United Nations. (2016). AMENDMENT TO THE BASEL CONVENTION ON THE CONTROL OF 

765 TRANSBOUNDARY MOVEMENTS OF HAZARDOUS WASTES AND THEIR DISPOSAL GENEVA, 22 

766 SEPTEMBER 1995, SOUTH AFRICA: RATIFICATION (No. C.N.451.2016.TREATIES-XXVII.3.a 

767 (Depositary Notification)). United Nations.

768 Van Rensburg, M. L., Nkomo, S. L., & Dube, T. (2020). The ‘plastic waste era’; social perceptions towards 

769 single-use plastic consumption and impacts on the marine environment in Durban, South Africa. 

770 Applied Geography, 114, 102132. https://doi.org/10.1016/j.apgeog.2019.102132

771 Watkins, E., Schweitzer, J.-P., Leinala, E., & Börkey, P. (2019). Policy approaches to incentivise sustainable 

772 plastic design (OECD Environment Working Papers No. 149; OECD Environment Working Papers, 

773 Vol. 149). https://doi.org/10.1787/233ac351-en

774 Xanthos, D., & Walker, T. R. (2017). International policies to reduce plastic marine pollution from single-

775 use plastics (plastic bags and microbeads): A review. Marine Pollution Bulletin, 118(1–2), 17–26. 

776 https://doi.org/10.1016/j.marpolbul.2017.02.048

777 Yang, S. (2020). Trade for the environment: Transboundary hazardous waste movements after the Basel 

778 Convention. Review of Policy Research, 37(5), 713–738. https://doi.org/10.1111/ropr.12386

779 Yu, D., Blaauw, D., & Schenck, R. (2020). Waste pickers in informal self-employment: Over-worked and on 

780 the breadline. Development Southern Africa, 37(6), 971–996. 

781 https://doi.org/10.1080/0376835X.2020.1770578

782

783

Page 65 of 64 Integrated Environmental Assessment and Management
D

ow
nloaded from

 https://academ
ic.oup.com

/ieam
/advance-article/doi/10.1093/inteam

/vjaf090/8203387 by U
FZ U

m
w

eltforschungszentrum
 Leipzig-H

alle G
m

bH
 user on 21 July 2025




