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Sustainability Circular Economy
Definition Sustainability is about meeting the needs of the 

present without compromising the ability of future 

generations to meet their own needs. 

An economic system that uses a systemic approach to 

maintain a circular flow of resources, by regenerating, 

retaining or adding to their value, while contributing 

to sustainable development (ISO 59020)

Drivers In 2015, 193 nations have adopted the 17 Sustainable 

Development Goals (SDGs), which is known as the 

Paris Agreement.  

The SDGs embrace social progress, economic growth 

and ecological protection. 

Need to mitigate the depletion of resources and 

biodiversity loss; to eliminate or reduce pollution and 

ecological impact; and to avoid social costs and 

human health effects. Circular economy is a closed-

loop economic system that targets zero waste and 

pollution throughout material | product life cycle.

Indicator 169 targets of 17 SDGs Circularity performance (degree of alignment with the 

principles for a circular economy)
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SDG12 (Circular Economy) affects other SDGs

https://sdgs.un.org/goals/goal12

Sustainable Energy Storage in the Scope of Circular Economy: Advanced Materials and Device Design (2023) Editors Carlos Miguel Costa, Renato Goncalves, Senentxu Lanceros-Mendez, 400 Pages, ISBN: 978-1-119-81768-0 
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“The circular 

economy can help 

to tackle about 

45% of global 

emissions”
Ellen McArthur Foundation

https://ellenmacarthurfoundation.org/articles/unlocking-the-value-of-the-circular-economy
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Drivers
 Pollution
 Solid waste accumulation
 Extreme weathers
 Forest fires
 Tsunamis
 Desertification
 Deglaciation
 Rising sea level
 Ocean acidification
 Biodiversity loss
 Human health effects
 Unbalancing of Nature’s 

circularity (carbon cycle, 
water cycle, etc.)

Mitigation Measures
 Energy efficiency

 Renewable energy

 Materials efficiency

 Resources efficiency

 Decarbonization of economy

 Decarbonization of society

 Circular economy

 Materials circular economy

 Restoration of the nature

 Disuse of hazardous chemicals

 Nature & human centrism

Outcomes | Benefits
 Per capita emissions reduction

 Per capita materials reduction

 Per capita resources reduction

 Per capita waste reduction

 Per capita pollution reduction

 Human health | well-being

 Reduced conflicts | wars

 Restored biodiversity

 Food security

 Life sustenance on Earth
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Singapore Green Plan 2030 (https://www.greenplan.gov.sg)

Singapore Green Plan 2030 | 

Zero Waste Masterplan are 

aimed to a) reduce the amount 

of waste sent to the landfill each 

day by 30% by 2030,  and b) 

develop a circular economy. This 

will complement Singapore’s 

climate actions. 
In 2022, Singapore generated 20,000 tons 
of waste per day – 57% Recycled and 41% 
Turned into Energy
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https://www.mse.gov.sg/resource-room/category/2020-07-30-resource-sustainability-act/

Resource Sustainability Act (RSA) was enacted in 2019 to give 
legislative effect to the regulatory measures targeting the three priority solid 
waste streams of e-waste, food waste and packaging waste, including 
plastics. 

Extended Producer Responsibility (EPR) framework: 
producers of regulated electrical and electronic products 
are made responsible for the collection and proper 
treatment of their e-waste. These producers are 
companies that manufacture or import regulated 
products for supply on the local market. All e-waste 
collected will have to be channelled to licensed e-waste 
recyclers for proper treatment. 

ALBA Group plc & Co. KG. ALBA are licenced to operate 
a Producer Responsibility Scheme (PRS) and responsible 
for the e-waste collection targets set by NEA. 



E-Waste

EPR

https://www.linkedin.com/feed/update/urn:li:activity:7102445951499333632/; https://www.zaobao.com.sg/news/singapore/story20230829-1428463?gift=eb7058ed-79cd-4b85-9d25-996c6bbbcc8b

https://www.linkedin.com/feed/update/urn:li:activity:7102445951499333632/
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EPR for Food Waste from 2024 onwards: generators of large amounts of food waste are 

required to segregate their food waste and manage waste via on-site closed-loop food waste 

treatment systems, or send their food waste to an off-site facility for treatment. These new 

requirements will help ensure that food waste from being incinerated, is converted into products 

such as animal feed, compost/fertiliser, non-potable water or biogas for energy generation. 

Higher circularity of food system is the emerging future.

EPR for packaging waste and plastics by 2025:  Producers of packaged products, such as 

brand owners, manufacturers and importers, as well as supermarkets are submitting packaging 

data and 3R (Reduce, Reuse, Recycle) plans to NEA. Further, they are required to submit details of 

key initiatives, key performance indicators (KPIs) and targets. 
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Singapore aims to roll 

out the beverage 

container return scheme 

(BCRS) to encourage 

people to recycle drink 

containers such as 

plastic bottles and 

aluminum cans.

BCRS Scheme



Water-energy-waste 
nexus allows food 
waste and used water 
sludge to be co-
digested to generate 
up to three times 
more biogas than 
conventional sludge 
treatment processes. 
The biogas generated 
will boost electricity 
production. The Tuas 
Nexus facility is 
expected to be 
completed by 2027. 
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Ten principles 

of Circular 

Economy

Seeram Ramakrishna and Rajan Jose, Principles of Materials Circular Economy, Matter 5, 4097–4099, December 7, 2022, https://doi.org/10.1016/j.matt.2022.11.009
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Plastics & circularity

we produce about 
400 million tonnes 

of plastic waste 
every year.

Global production 
of primary plastic is 
forecasted to reach 
1,100 million tonnes 

by 2050.

36% of plastics are 
used in packaging, 
and approx  85% of 

single-use food 
containers end up 

in landfills.

Singapore generated about 
7.39 million tonnes of solid 
waste in 2022, of which  
plastic waste makes up 
around 15% 

Source:National environmental 
agency 

Globally 500 Million Plastic 
bags are used every min .
Annually, approximately 500 
billion plastic bags are used 
worldwide.
*Source: Harvard T.H Chain 

8.3 bn-9 bn tones plastic 
waste produced globally 

*Source: science advances 
journal 

Global Plastic Stats In numbers Singapore  Plastic Stats In numbers

Plastic packaging industry in 
Singapore amounted to US$42.5 
billion in 2013 and  expected to 
grow with a compound annual 
growth rate (CAGR) of 4.2% 
between 2019-2024.
Source: Singapore environmental 
agency 

 

*Source: Initiatives to Reduce Plastic Pollution | NYU SPS

Baseline-2019 Baseline-2016 Regional action 
2060

Global Amibtion 
2060

Plastic 
Used

459.75 1230.63 1018.09 827.14

Plsstic 
Waste

353.29 1014.14 836.69 679.47

Mismanag
ed Plastci 
Waste

79.29 152.58 58.73 6.11
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Leakage

22.06 44.15 20.07 6.44
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sPlastic use & Waste projection scenarios worldwide in 2060 by types 
(in million metric tons)

https://www.sps.nyu.edu/homepage/academics/divisions-and-departments/division-of-applied-undergraduate-studies/highlights/2019/initiatives-to-reduce-plastic-pollution.html#:~:text=By%202050%2C%20virtually%20every%20seabird%20species%20on%20the,million%20in%201993%20to%20448%20million%20by%202015.%E2%80%9D
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Plastic waste 

management 

strategies

Seeram Ramakrishna (2022) Guest editorial: Materials for a sustainable future, Drying Technology, 40:14, 2815-2816, DOI: 10.1080/07373937.2022.2123177
Ramakrishna, S., Pervaiz, M., Tjong, J. et al. Low-Carbon Materials: Genesis, Thoughts, Case Study, and Perspectives. Circ.Econ.Sust. (2021). https://doi.org/10.1007/s43615-021-00135-9

o Waste to Energy 
(incineration)

o Managed Landfill

o Bio-enzymatic Processes
o Industrial Composting

o Chemical Recycling
o Mechanical Recycling

o Burning
o Dumping 
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https://doi.org/10.1080/07373937.2022.2123177


Commingling 

Contamination 

https://www.beritaharian.sg/setempat/faktor-penyebab-kadar-kitar-semula-domestik-merosot

https://www.channelnewsasia.com/cna-insider/plastic-recycling-rate-singapore-exports-bottled-water-safe-3723811?cid=internal_sharetool_iphone_27082023_cna



AI & DNA Labelling in 

Plastics Waste 

Management



Greenwashing
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Life cycle assessment (LCA) is designed to estimate the effects of a product on the environment from creation to disposal 

patricia.villarrubia@su.se



Circularity 

Assessment
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Circularity Measurement Taxonomy and Interactions
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Singapore Exchange (SGX): With the effects of climate change becoming increasingly pronounced, the call globally 
for efforts to combat climate change has grown exponentially. SGX has therefore introduced a phased approach to 
mandatory climate reporting | sustainability reporting | Environmental, Social and Governance (ESG) reporting.

Environmental 

Social Governance

• Carbon emissions 
• Climate change 
• Biodiversity 
• Energy and water 

efficiency 
• Ecosystem pollution 
• Resource depletion 

• Equal opportunities 
• Employee welfare 
• Good community relations 
• Protecting the interests of 

shareholders 

• Board structure/ functions
• Business ethics 
• Shareowner rights 
• Compensation policies 
• Bribery and corruption 

ESG

https://www.sgx.com/sustainable-finance/sustainability-reporting

Tamil Selvan and Seeram Ramakrishna (2022) Sustainability for beginners, World Scientific Publication https://doi.org/10.1142/12413

https://doi.org/10.1142/12413
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Waste Management & ESG KPI’s contributing to SDG’s

Human Rights
Ensuring compliance to labor laws and requirements 
during waste managements activities

Green footprint 
management 
Reduced carbon footprint with 
efficient waste supply chain 
management

Ethical Business Practices 
Promoting responsible, ethical, 
transparent, and accountable business 
practices among stakeholders

Efficient  Waste 
Management 
Increase recycling rates of self 
generated & collected materials 
by Implementing 3R strategies

Green procurement Polices 
Environmental friendly procurement 
decisions and vendor selection 
criteria Capacity Building and awareness 

program 
Efficient waste management Training programs, 
Capacity building and awareness program & 
initiatives.

Health and Safety 
Commitment to workers & employees wellbeing and 
the broader community

Extended producer responsibility   
Schemes to promote recycling,  minimize 
environmental impact and Efficient collection Via 
DRS system

Stakeholder Engagement  
Collaborative efforts promoting responsible and 
sustainable waste management practices across 
all stakeholders involved.

Zero Waste to Landfills Audit & 
Procedures
 Fostering transparency, compliance, and 
sustainability, aligning waste management.

Transparent Governance
Effective policies for waste management through traceable, 
transparency and robust external and internal engagement.

Environmental compliance 
management policies 
Enhanced accountability, transparency, and 
ecological risk mitigation.

Diversity and inclusion 
Increased customer engagement, talent attraction, 
community involvement in though waste management 
initiatives.



https://www.unep.org/inc-plastic-pollution



ASEAN Framework 

on Sustainability 

and Circular 

Economy
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Thank You
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