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Plastic is leaking into the environment (land, fresh water, marine, air), 

in Africa, at an unprecedented rate
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Changing consumption patterns and weak collection systems results 

in leakage of waste into the environment

Ghana, Accra © Christoffer Back Vestli
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Indiscriminate dumping of waste in urban areas creates risks of 

disease, flooding and environmental pollution

Kenya © James Wakibia
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The open burning of waste (including plastic) causes significant air 

pollution which impacts human health

Lagos, Nigeria
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Many products are put onto the market knowing that there is no 

appropriate end-of-life solution (including safe disposal)

South Africa © Catherina Schenck
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This uncontrolled “leakage” of waste plastic into the environment is 

forcing governments to take drastic action

Lagos, Nigeria
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29 countries in Africa have 

already implemented some 

sort of regulation against 

plastics, including product 

bans (UNEP 2018)

Solving the problem of plastic “leakage”
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Solving the problem of plastic “leakage”

FIVE UNRECONCILED PROPOSITIONS

Ban

1

Bio-solutions

2

Recycle

3

Burn or Bury

4

Cleanup

5

• How do strategies perform on environmental, economic and social indicators?

• How applicable are they to materials AND geographies?

• How do these strategies interact? 

• What costs and investments are required?

• How quickly can they be implemented?
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While we continue to debate the “best option”, plastic continues to 

leak into the environment

© Douw Steyn
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Evidencing our response…

• Systems approach, 

adopting both upstream 

and downstream 

interventions

• For downstream, bring 

waste under control and 

harness the opportunities 

of waste

• For downstream, find value in 

waste, as resource, through 

innovation
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Key reference 1 –

Lau, WW, Shiran, Y., Bailey, RM, Cook, E, Stuchtey, MR, 

Koskella, J, Velis, CA, Godfrey, L. et al. (2020). Evaluating 

scenarios toward zero plastic pollution, Science, 369, 1455–

1461. DOI: 10.1126/science.aba9475 

Pew/Systemiq. (2020). Breaking the 

Plastic Wave. https://pew.org/2WmV10d 
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“Solving this growing problem requires creating a plastics 
economy that is smart, sustainable and circular.”

South Africa © Douw Steyn
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Solving the problem of plastic “leakage”

Breaking the Plastic Wave (20202) https://pew.org/2WmV10d 

Plastic leakage into the ocean

Mt/yr of plastic waste

A far greater scale of action at the system level 

will be required to address the challenge of 

plastic pollution
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Solving the problem of plastic “leakage”

(Environmental pollution)

Breaking the Plastic Wave (20202) https://pew.org/2WmV10d 

Upstream

Downstream

Under the System Change Scenario, 
peak virgin plastic production would 
be reached by 2027 
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Key reference 2 –

UNEP (2018). Africa Waste Management Outlook. 

https://t.co/BYjYbHpwwz 
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The Africa Waste Management Outlook –
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Bringing waste under control
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• Basic city cleansing, waste collection and safe 

disposal of residual waste to engineered 

landfills must become a priority

• The Breaking the Plastic Wave (2020) report 

calls for “scaling up collection rates in low- and 

middle-income countries to at least 90% in urban 

areas and 50% in rural areas by 2040”

• That means, globally we will need to bring 4 

billion people into collection – or 500,000 people 

a day, every day of the week between now and 

2040
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Viable resources are being lost to the economy through dumping of 

waste – polymer, fibre, metals, nutrients

• a

© Linda Godfrey
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Harnessing the opportunities of waste
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• Recycling is emerging across Africa, driven 

more by poverty, unemployment and socio-

economic need than by public and private 

sector design. 

• An estimated 70-80% of the MSW generated in 

Africa is recyclable, yet only 4% of MSW is 

recycled in Africa (UNEP, 2018).

• In Africa, an estimated >70% of recyclables 

collected by an active informal sector 

(globally the informal sector is responsible for 

58% of post-consumer plastic waste collected 

for recycling)
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Unlocking the “economic value” in waste

• Diverting waste away from dumpsites / 

landfills towards reuse, recycling and 

recovery creates significant, local, socio-

economic opportunities

• And if done responsibly, at the same time 

addresses environmental issues

• Diverting waste away from dumpsites 

could inject US$8 billion per year into 

the African economy - of which US$7.6 

billion (96%) is currently lost
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Unlocking the “economic value” in waste

• Research showed that South Africa 

generated at least US$1.68b worth of 

resources as waste (in 2012) (CSIR, 2014)

• Of which, US$1.13b worth of resources 

were lost to the economy through disposal 

as waste to landfill – viable polymer lost

• Material recovery (recycling) of plastic 

waste provided a ten-fold greater 

economic benefit to the country than 

energy recovery

• The unit value ($/t) for most streams is 

greater than the cost of landfilling ($6-

10/T)

https://wasteroadmap.co.za/waste-rdi-roadmap/

Exchange rate of 1US$ = R15
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Unlocking the “social value” in waste

• Waste provides not only economic but also “social value”

• Particularly relevant for countries with high unemployment rates

• Africa’s employment challenge is two-fold –

- Create large numbers of low-skill jobs for the currently 

unemployed

- Grow economy to create new job opportunities

• New economic sectors, e.g. secondary resources economy 

(recycling / manufacturing)

• Upskill and new skills

• The waste sector provides an opportunity to do both
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Unlocking the “social value” in waste

• Immediate opportunities in the waste 

sector include –

- Open-spaces cleaning (e.g. clearing of 

illegal dumping sites, street cleaning 

and sweeping, litter picking)

- Waste collection

- Sorting of recyclables

• These are labour intensive activities that 

require low skills

• With low barriers to entry
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Unlocking the “social value” in waste

https://ilsr.org/recycling-means-business/

• The “value” is unlocked as we move 

up the waste hierarchy

• With the potential to create more jobs 

as we move up
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Unlocking the “value” through policy

• Question: If there is clear economic and 

social “value” in waste, why is 96% of 

MSW in Africa disposed of to land?

• “Waste” is ultimately an economic issue

• We have to get the “economics” of waste 

management right

• Implementing the waste hierarchy is more 

expensive relative to dumping waste

• And we have to get the financing right, 

recognizing sector investment is 

considered high risk
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Unlocking the “value” through policy

• The “economics” of waste can be addressed through various 

policy instruments, e.g.

- Making one technology more expensive relative to another, e.g. 

increasing cost of disposal through e.g. strict enforcement of 

standards or disposal taxes

- Shifting the responsibility (financial and/or operational) for the 

management of end-of-life products (e.g. plastic packaging) 

away from government to the producer (e.g. EPR)

- Setting recycling targets

- “Forcing” development of new markets for end-use 

materials, e.g. green procurement, recycled content

• These instruments can similarly be applied upstream to 

incentivize e.g. product design, substitution
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“It is not the lack of technical solutions
that is preventing us from addressing plastic pollution, 

but rather inadequate regulatory frameworks, 
business models and funding mechanisms.”
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Near-zero leakage requires significant innovation

PLASTIC FATE IN SYSTEM CHANGE SCENARIO, 2040
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Key reference 3 –

Department of Science and Technology (2014).. (2018). A Waste Research, Development and 

Innovation Roadmap for South Africa (2015-2025). https://www.wasteroadmap.co.za 



31 © CSIR  2021                        www.csir.co.za

Unlocking opportunities through innovation

Project: Valorisation of non-recyclable plastic waste by low temperature pyrolysis

Grant Holder: Dr K Moodley

Organisation: UKZN, Durban

Project: End-of-life options of biobased plastic materials

Grant Holder: Dr S Muniyasamy

Organisation: CSIR, Pretoria

Project: Plastic waste in road construction – demonstration project

Grant Holder: Mr G Mturi

Organisation: CSIR, Pretoria

Project: Techno-economic feasibility waste PET to MOFs

Grant Holder: Dr J Wren

Organisation: CSIR, Pretoria
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Unlocking opportunities through innovation

Project: LCSA to inform single-use plastic carrier bags policy

Grant Holder: Mr A Nahman

Organisation: CSIR, Stellenbosch

Project: Guidelines for integration of Informal Pickers into waste economy

Grant Holder: Dr M Samson

Organisation: University of Witwatersrand, Johannesburg

Project: Clean cities and towns: Understanding societal behaviour 

Grant Holder: Prof R Schenck

Organisation: University of the Western Cape, Cape Town

Project: Compatibilization of polyethylene - crumb rubber for usable TPEs

Grant Holder: Dr P Hlangothi

Organisation: NMU, Port Elizabeth
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• Creating a smart, sustainable and circular 

plastics economy with minimal leakage to 

the environment, requires –

- Both upstream (reduction, substitution)

and downstream (recycling, disposal) 

interventions… now!

- Recognizing "waste" as a resource with 

value, is the first step towards 

responsible plastics management

- Correct the economics around “waste”

- Appropriate policy instruments

- Need for innovation

Conclusions
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