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Before China’s Ban
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Source: Brooks, Wang, Jambeck, The Chinese import ban and its impact on global plastic waste trade 
Sci. Adv. 2018;4:eaat0131 20 June 2018 



What ISWA said?
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China’s Ban shifts markets, impacts & 
opportunities
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Virgin plastic & environmental impacts

7
Source: CITIBANK, RETHINKING SINGLE-USE PLASTICS - Responding to a Sea Change in 
Consumer Behavior

100-110 million tones of plastic waste should find another 
destination between 2020-2030 



In brief…
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• There is no sustainable solution without a shift to redesign
• Quality recycling is more resilient, less vulnerable but also more 

difficult
• Need for local & regional closed loops → Developing the domestic 

markets and outlets is a key-element
• Adaptation and resilience instead of  continuously growing targets 
→ Local or regional closed loops → Local or regional environmental 
impacts and economic benefits

• The dominant business model that was based on extensive exports 
of low-quality materials is over. Other countries will soon follow 
China’s example. Adapt or collapse…

• Key-point: plastics are the big problem

Conclusions on China Ban - 1



Conclusions on China Ban - 2
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Marine Litter, the new global challenge
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But…
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Source: Ocean Conservancy, Stemming the tide, Land-based strategies for a plastic free ocean, 2016



Effective Vs Efficient again

MARINE 
LITTER 
PREVENTION

15 YEARS IMPACTS IN ML REDUCTION

Efforts to work with 
the fishing industry

Efforts to work with 
the tourism

Bans on straws, 
bags etc.

Machines to collect 
plastics from oceans

Efforts to redesign 
products

Clean-up campaigns

#CLOSEDUMPSITES

IMPROVE 
COLLECTION IN THE 
DEVELOPING WORLD

SET RECYCLING 
PROGRAMS AND 
INFRASTRUCTURE



So what? More science, less convenience

14



Conclusions on Marine Litter

• Marine litter is becoming a global challenge similar to Climate Change 
– let’s hope for a better response

• We are too dependent to plastic to find an easy fix and too damaged 
by ocean plastics to delay it

• Plastics are too successful and convenient but we must put an end to 
our dependence on the continuous expanding plastic matrix

• The dominant business model of the plastic production and 
consumption has come to an end – we can’t continue like this.

15



What’s common between China Ban and Marine Litter? 

• They are both about plastics

• They both create global environmental impacts

• They both highlight the end of dominant business models

• They both need a serious shift in the global economy and in 
the plastic industry

• They will not be resolved without radical technological and 
business innovation
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Here comes the 4th Industrial Revolution
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ARTIFICIAL INTELLIGENCE AT THE CORE OF 
INDUSTRY 4.0 



Progress & evolution are not linear!
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Source: Geoffrey West, Scale, The Universal Laws of Life, Growth, and Death in 
Organisms, Cities, ad Companies

• Technology accelerates at faster paces 
in more advanced societies than in less 
advanced societies. 

• By 2000, our rate of advancement was 
five times the average rate in the 
1900’s. 

• At this rate, another century’s 
advancement will be achieved by 2021. 

• By the 2040’s, a century’s worth of 
progress may be achieved multiple 
times in the same year. 

Source: Ray Courzweil, “Laws of Accelerating Return” in Human History
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AI & Waste Prevention
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1. AI & IoT can drive EPR 

2. AI & IoT can prolong life cycles 
through preventive maintenance

3. AI & IoT can optimize products 
for their specific use and drive 
resource and energy efficiency

4. AI & IoT can stimulate fit for 
purpose new materials



Robotic recycling is becoming mainstream
1. Manual sorters will fade out – they will take with them 

accidents and health problems related to working 
conditions

2. Adjustments on the sorting lines will become easier and 
faster, based on the robotic vision and big data systems 

3. There will be a much more accurate and precise 
knowledge of the incoming materials streams

4. Facilities will become more flexible and their response 
to market changes will be immediate

5. In the beginning we will use robots and AI to optimize 
the current process – but then, as it became with other 
sectors, they will redefine the meaning and the design 
of the recycling plant in ways that its difficult to 
imagine. 
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But here are some questions
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Robots for Recycling or for CE?

Robots for more or less public 
engagement?

Robots designed for reuse or for 
becoming the new e-waste?

EPR for Robots?



AI & Waste Collection
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1. Advances in situational awareness, contextual 
understanding and spatial reasoning will soon 
create robots for emptying waste bins

2. Driverless waste collection is already tested
3. The combination of the previous with mobile 

apps, cloud computing and sensors in the bins
will deliver the first generation of hybrid 
networks where humans, vehicles, bins and 
waste data are integrated in a single network 
that continuously optimizes waste collection 
procedures. 

4. Less cost, more safety and more resource 
recovery are expected



Results
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The impact will be 
further obvious 
with robotic bins 
directly connected 
to collection 
systems



Data is the new soil
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Source: Toralf Igensund, BIR, The 4th Industrial Revolution in practice Waste IQ the open waste management platform, ISWA Blogs
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Source: Materials 4.0: Materials big data enabled materials discovery Rajan Jose
Seeram Ramakrishna, APPLIED MATERIALS TODAY, Volume 10, March 2018, 
Pages 127-132

CHEMICAL RECYCLING

https://www.sciencedirect.com/science/article/pii/S235294071730389X#!
https://www.sciencedirect.com/science/journal/23529407/10/supp/C
https://www.sciencedirect.com/science/journal/23529407


AI can’t resolve Product Cycles dynamics
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It’s a systemic characteristic
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AI can’t resolve cascades 



Do we have the right focus about recycling?
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Source: EASAC, European Academies, Priorities for critical materials for a circular economy, 2016 



Waste Management Change is the rule!

Source: Geoffrey West, Scale, The Universal 
Laws of Life, Growth, and Death in 
Organisms, Cities, ad Companies

The previous 30 years are not a measure for the progress of the coming 30 
ones – exponential progress can’t be comparable with the linear one

Source: Ad Lasink, Waste Hierarchy as a Legal Instrument,  presentation, Workshop on 
the Waste Law, Beirut, September 2018)



Wasteless or wasteful?
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The Great Horse Manure Crisis

34“In 50 years, every street in London will be buried 
under nine feet of manure”
Times Newspaper
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