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ESG and Waste
Understanding ESG and Waste 

Management 

Innovative Approach
The zero waste concept, 
principles and practices

Integration of WM into 
ESG Roadmaps

The role of WM in the ESG 
Reporting

Presentation Outline
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Global Waste Issues
Understanding waste issues 

from its core



Adapted: WasteAid UK, 2017

SUSTAINABLE DEVELOPMENT GOALS

Key: 
Green=direct link
Yellow= indirect link
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Goal 1: No Poverty 1.4

Goal 2: Zero Hunger

Goal 3: Good Health and Well-being

Goal 4: Quality Education

Goal 5: Gender Equality

Goal 6: Clean Water and Sanitation 6.3

Goal 7: Affordable and Clean Energy

Goal 8: Decent Work and Economic Growth

Goal 9: Industry, Innovation and Infrastructure

Goal 10: Reduced Inequalities

Goal 11: Sustainable Cities and Communities 11.1
11.6

11.6 11.6

Goal 12: Responsible Consumption and Production 12.4 12.5 12.3

Goal 13: Climate Action

Goal 14: Life Below Water

Goal 15: Life on Land

Goal 16: Peace, Justice and Strong Institutions

Goal 17: Partnerships for the Goals

SDGs and Waste



ENVIRONMENT 
Resource use/efficiency

Pollution and GHG emissions
Climate change  

Waste reduction/ management
…. 

SOCIAL
Fair pay and wellbeing

Workplace health and safety 
Community engagement 
 Responsible supply chain

…. 

GOVERNANCE 
Corporate governance 

Financial disclosure 
Regulatory/compliance

Ethical business practices
….

ESG and Waste: Why bother? 

Net Zero-emission 
by 2050

Social licence to 
operate

Transparency and genuine 
ethical practice 

69 of the world’s richest 100 entities (157 of 200 richest entities) are corporations (Independent, 2018).

Independent, 2018. https://www.independent.co.uk/news/business/news/companies-bigger-than-governments-un-human-rights-council-meeting-a8588676.html

ESG



Net Zero 
Emission by 2050

55% global emission can be 
addressed through 
renewable/ energy 

substitutions 

45% global emission can be 
addressed through material 

circularity and achieving 
zero waste

https://ellenmacarthurfoundation.org/topics/climate/overview

Renewable energy 

Energy transition 

Scope 1, 2, 3 emissions

Energy efficient design 

Eliminate waste and pollution

Circulation of products and materials

Regeneration of nature

Global Net Zero Emission Targets

ESG and Waste: Why bother? 



Global Waste 
Crisis 

Increasing waste generation
The world generates 2.01 billion metric tons of 
MSW and predicted to be 3.4B by 2050

Severe plastic pollution
Production has increased 20-fold since 1964 
and expected to double by 2040. There will be 
more plastic in the ocean than fish by weight by 
2050

Unreported e-Waste management 
53.6 million metric tons of electronic waste and 
is expected to reach 74.7 million metric tons by 
2030. 80% of e-waste remains unreported

Highly depended on landfill 
 It manages about 85% of global waste and the 

3rd largest emitter of methane after the USA and 
China.

Poor recycling/circularity rate 
We recycle only 15% of the collected MSW, Global 

circularity rate in 2023 is 7.2%, 

Health & environmental impact
It costs $5.9 billion per year for health and env. 

damage in the L-M-I countries

Global Waste Crisis 
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“Take-Make-Dispose” System

Take resources Make products Produce waste Dispose to landfillRetail

‘Waste-ready’ product

Reduced life-span

Depleting resources
Single-used products 

started in 1950s
The lifespan of products is 

declining over time

Depletion of resources and not 
prioritising recycled contents

https://www.circularity-gap.world/2021
https://normative.io/insight/circular-economy/

Planned Obsolescence

System Problems: Linear economy and linear urban metabolism
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Waste in Aboriginal Community 

Yarning (workshop) with the First Nation People in Western Australia (Whadjuk, 
Noongar Community)
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Pre-industrial era Post-industrial era

Scarcity-to-accessibility 

Needs-to-wants

Durability and quality 

Respect to nature

Scarcity of resources: 
resourcefulness and frugality

Access to basic needs

Durable and quality products

Harmony and stewardship to 
nature 

Accessibility to resources 

Excess consumerism/ 
‘compulsory’ consumption

Disposable and throwaway 
lifestyle

Environmental degradation 
leading to environmental 

awareness

Rapid shift in social value, cultural norms and priorities 

https://www.ngv.vic.gov.au/essay/global-trade-and-the-rise-of-luxury/
9



Innovation and Waste 

A smartphone is millions of times more powerful 
than the Apollo 11 guidance computers. 

Around 62 metals are used in Smart Phones and the majority of 

them have no effective replacement option (The Yale School of 

Forestry & Environmental Studies).

https://au.pinterest.com/explore/e-waste-recycling/
http://news.yale.edu/2013/12/02/metals-smartphone-age-no-plan-b

https://www.zmescience.com/science/news-science/smartphone-power-compared-to-apollo-432/

10



Waste Management is more than just throwing things away

Material recovery:
• Gold: 0.034 grams 
• Silver: 0.34 grams
• Copper: 15-20 grams
• Palladium, platinum, and nickel

1.37 billion smartphones (<17.4% 
recycle rate)

Material recovery:
• Aluminum: 400 grams 
• Copper: 150-200 grams
• Plastic: 1.5 kg 
• Glass: 50-100 gram
• Others: lithium, cobalt, and rare earth metals 

302.6 million units
(<17.4% recycle rate)

Environmental Benefits: 
• Carbon emissions: 14 kg
• Energy: 0.3 kWh
• Water: 100 litres

Environmental Benefits: 
• Carbon emissions: 20 kg 
• Energy: 20 kWh 
• Water: 240 litters 

Social Benefits: 
• A study by the European Commission found that recycling e-waste can create up to 200 times more jobs per unit of material 

processed compared to mining and primary production. 11



http://www.iiasa.ac.at/web/home/resources/publications/options/Sustainable.en.html

Primarily organic 

and biodegradable 

Biodegradable and inert  

Mixed waste with 

recyclable, non-

recyclable and 

hazardous waste

Complex, hazardous 

and composite 

waste  

SIMPLE, 

BIODEGRADABLE AND 

NON-HAZARDOUS

COMPLEX, NON-

BIODEGRADABLE AND 

HAZARDOUS

Smartphone 3D Printing

Innovation and Waste 
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A paradigm shift of the current waste 

management practices is needed, 

because:

Waste is a technological problem, but it is also a social  and system problem. 

In addition to the technological solutions, we also need social technologies 

and system thinking to solve this problem! 
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Emerging Zero-waste Concept and Practices

https://www.fastcoexist.com/3054494/this-sneaker-was-3d-printed-from-ocean-waste

Adidas’s new shoe using marine debris
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https://www.circularity-gap.world/2021

Sustainable Finance Lab, Circle Economy, Nuovalente, TUDelft, and het Groene Brein got together to create the Value Hill.

Ellen MacArthur Foundation, 2017. Circular Economy System Diagram, Ellen MacArthur Foundation: United Kingdom, available at https://www.ellenmacarthurfoundation.org/circular-economy/interactive-diagram

The Value Hill Principle in a Zero Waste/Circular Economy System

Zero Waste:

...designing and managing products and processes systematically to eliminate the waste and materials, conserve and recover

all resources and not burn or bury them (ZWIA 2004).

‘Explicit Design for Reuse = Zero Waste’ (Zero Waste Institute, 2011)
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https://www.ellenmacarthurfoundation.org/circular-economy/interactive-diagram
https://open.sourcemap.com/maps/57d0d127dd3780d6272b3f8c


Blomsma, F., & Brennan, G. (2017). The emergence of circular economy: a new framing around prolonging resource productivity. Journal of industrial ecology, 21(3), 603-614.

Ellen MacArthur Foundation, 2017. Circular Economy System Diagram, Ellen MacArthur Foundation: United Kingdom, available at https://www.ellenmacarthurfoundation.org/circular-economy/interactive-diagram

The Circular Economy/Zero Waste Principles
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https://www.ellenmacarthurfoundation.org/circular-economy/interactive-diagram


Many More!

Zero Waste Businesses

Circular Economy and Zero Waste Business



Circular Economy and Zero Waste in Businesses

Adidas’s new shoe using marine debris

Coca Cola’s Reusable Packaging

Zero Landfill since 2005 and Incineration only 5%

IKEA’s Circular Design (L) Circular Service (Reuse/Refurbish-R)



PLASTIC WASTE 

Plastic waste is seen as a 
problem in every society

VALUE RETAIN 

The value of the material is 
needed to retain within the 
supply chain system

HIGH-VALUE PRODUCT

High-value products with 
recycled plastic would create 
employment and business 
opportunities for the local 
communities. 

Innovative Solutions: Transforming Problems into Opportunities



Manufacture

Retails

Household consumption

Mobile App

Shopping Lists

RFID Sensors

Problematic 
packaging 

Waste collection ImagingWeighing 

Identifying 
contamination

Landfill

Transfer station

CompostableRecyclable

Mining

(Zaman and Ahsan, 2019)

Innovative Solutions: Waste 
Management 4.0 (WM4.0)



THE CITY OF 
CANNING 
PROJECT

Innovative Solutions: Integration of I4.0 in the Waste Management System

Zaman, A. (2022). Waste Management 4.0: An Application of a Machine Learning Model to Identify and Measure Household Waste Contamination—A Case Study in Australia. Sustainability, 14(5), 3061.



Challenges of the Off-the-Road-Tyres

Integration of WM in the ESG Roadmap: OTR Tyre Waste 



Integration of WM in the ESG Roadmap: OTR Tyre Waste 

OTR Tyre Waste: “Up to 245,000 tonnes are used and become waste each year” (TSA, 2023)

Australian tyre consumption 2018–19, by tyre group (tonnes)

Australian tyres reaching end-of-life in 2018–19, by tyre group (tonnes)

https://www.tyrestewardship.org.au/reports-facts-figures/used-tyre-supply-chain/



Integration of WM in the ESG Roadmap: OTR Tyre Waste 

Fate of Australian used tyre (TSA participants and non-participants) by tyre group in 2018-19 (tonnes)

https://www.tyrestewardship.org.au/reports-facts-figures/used-tyre-supply-chain/



Integration of WM in the ESG Roadmap 

80% diversion targets by 2030

TSA, 2023. https://www.tyrestewardship.org.au/reports-facts-figures/tipping-the-balance-research-report-into-off-the-road-tyres-conveyors-and-tracks/

(TSA, 2023)

National Waste Policy and State’s Waste Strategies 



Integration of WM in the ESG Roadmap 

Retreading  

Reuse  

Road
Playground 

Paver 

Granules 

Opportunities in the OTR Tyres



Integration of WM in the ESG Roadmap 

Key benefits for the ESG reporting: Emission and Waste Reduction

https://www.tyrestewardship.org.au/reports-facts-figures/understanding-carbon-emissions-and-targets/



Integration of WM in the ESG Roadmap 

Key benefits for the ESG reporting: Resource Efficiency and Circularity 

https://www.tyrestewardship.org.au/handbooks/tsa-retreading-fact-sheet/

Retreading a truck tyre can increase 
its lifespan by up to 3 times and only 
requires 1/3 of the oil to 
manufacture it compared to a new 
truck tyre



GOVERNMENT 

Academia and NGOs

COMMUNITY

BUSINESS

Enable support environment
• Regulatory and policy requirements

• Incentives and penalty 
• Market creation 

Collaboration through partnerships
• North-South partnership

Focusing on product design
• Design for reuse
• Design for disassembly 
• Design for recycle 
• Allow recycled contents 

Sustainable and responsible behavior
• Consumption behavior
• Better recycling practices 
• Foster alternate options such as 

recycled products 

Integration of WM in the ESG Roadmap 

Key benefits for the ESG reporting: Partnership and Social Licence to Operate 



Waste is a global problem, and corporations must shoulder responsibility for 
addressing waste issues, especially those originating from poor product design 
and the supply chain.

Embracing innovative approaches like zero waste and circular economy 
solutions is essential. Maintaining the "business as usual" approach is no 
longer sustainable in light of resource scarcity and its environmental impact.

The considerable benefits of zero waste, particularly in terms of resource 
circulation and its role in the global shift toward net-zero emissions, have yet 
to be fully recognized and are noticeably absent in ESG reporting.

Conclusion and Take-home Message:



Thank you for your attention!
Any Question?

Email: atiq.zaman@curtin.edu.au
Please join via LinkedIn QR Code
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