
Transitioning Ports to a Circular Economy
Where Waste is a Resource



Key elements of a Circular Transition:

Optimize the use of materials 
and energy to minimize 

waste and reduce resource 
consumption.

Implement systems for 
recycling, reusing, and 

repurposing materials and 
waste generated during port 

activities.

Incorporate circular design 
principles in infrastructure 

projects to enhance 
durability and adaptability.

Engage stakeholders, 
including shipping companies, 

local communities, and 
government agencies, to 
foster collaboration on 

circular initiatives.

Utilize advanced technologies 
such as IoT, AI, and 

blockchain for efficient 
tracking, monitoring, and 

managing resources.

Develop supply chains that 
prioritize the use of recycled 

materials and sustainable 
practices.

Provide training for port staff 
and stakeholders on circular 

economy principles and 
practices.

Advocate for and comply 
with policies that support 

circular economy practices at 
local, national, and 
international levels.

Establish metrics and KPIs to 
measure progress towards 
circular economy goals and 
assess the environmental 

impact.

Involve local communities in 
circular initiatives, promoting 

social responsibility and 
enhancing public awareness.

Resource Efficiency: Waste Management: Sustainable Design: Collaboration & Partnerships: 

Innovative Technologies: Circular Supply Chains: Education & Training Waste Policy & Regulation: 

Sustainability Metrics: Community Engagement:



Transitioning to a Circular Economy where waste is a 
resource is not just about recycling.  

We have a naïve view of recycling.  It is not about 
arts and crafts…

We need to change our thinking to 
understanding the impacts and outcomes of 
waste as a resource.

CHANGE THE NARRATIVE:
Using waste as a resource delivers the following:
• Social upliftment
• Skills development
• Economic development
• Energy
• Water & wastewater
• Infrastructure & housing
• Manufacturing
• Food Security
• Climate Change mitigation

Developing a Waste Economy will 

allow us to achieve our 

Sustainable Development Goals 

and Nationally Determined 

Contributions



Getting the Basics right

Collection

Source separationCommunity Recyclers

We must develop applications 
& markets for collected 
material.

Waste “Management” is not the 
solution

Clean-Ups



• We need to understand the waste streams.  Not just at the port but assessing 
the supply chains to and from the port.

• We need to take a holistic “helicopter” view of the port in terms of its spatial 
relationship to the bigger population it serves

• We also need to understand the infrastructure with regards energy efficiency, 
energy usage and SHEQ requirements.

• Ports would have a complex waste stream characterisation:
• Ship slops, bunker oil, bunker sludge, transmission oils and used motor 

oils
• Large packaging – pallets, flow bins, barrels, crates, etc.
• Product packaging waste – wrap, strapping, cardboard, etc.
• General waste from operations (includes paper, cardboard, plastic, glass, 

cans, etc.)
• Food waste and organic wastes (perhaps from declined exports or 

imports?)
• Tyres and rubber conveyor belts
• Batteries and e-waste
• Sand & bulk loading sweepings…

How do we look at using different waste streams together?

Waste Characterisation:



Other building products from waste: Fly Ash, Tailings & Slag
Cheap, Strong, Rapid Building Method

Infrastructure:





Problematic dirty plastics to fuels or building products…

Bricks and Blocks

Pavers

Retainers

Small-Scale Pyrolysis & Refining

40% dirty waste plastic 30% crushed glass, 30% recycled grit

Solving the Plastic Waste Issue with Proven Affordable Tech





We do the calculations – you do the math…
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• Residual waste, mixed waste or biomass waste can be used in small gasification units

• Waste gasification modular at 220 kW, 500kW and 1MW output modules

• <5-year RoI based on $0.12/kWh

• Need to change mindset to move away from large Capex WtE systems and linear lock-in

• Systems can be fully financed with Power Purchase Agreements (PPAs)

Small-Scale Waste Gasification…



Plastic is Energy:

REALITY:

• Plastic currently 9% of crude production

• Reduced demand in crude

• Industry spending $400 Bn in new plastics 

production. Increase in 40% plastic production 

in 10 years

42.3 MJ/kg

Coal average is 25 MJ/kg
46.4 MJ/kg

6t per t CO2e

Landfill

3t per t CO2e

Energy BalanceCrude

Plastic



• Tyres (and conveyor rubber) can be 

processed and converted to pallets – ideal 

for perishables and cold-chain.

• 56% lower carbon footprint than wood pallets

• Fully repairable and recyclable

• 3-10 ton tested spread weight

• Integrated RFID

Keep tyres in the logistics chain…

Shredding

Remove steel & Fiber
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Glass Recycling

Crush & sort

Blend & re-melt

Ceramics 

& Tiles

Tumbled

Landscaping

New

Glassware

Kitchen

Counters

Asphalt 

Aggregate

Water

Filtration



• Ports represent highly transformed marine ecosystems, yet through biologically sensitive 

design and management, can sustain thriving biodiversity.

• Key barriers to this are presented by the infrastructure designed for economic means, 

dredging requirements and pollution – not just visible plastics and waste, but more from 

pollution by chemicals, oils and sewerage management.

• Circular transition is aimed at reducing negative impacts to water quality and marine 

biodiversity, but this is the realm of the next speaker, Steven Weerts…

Biodiversity & Ecological function

My own selfish focus is to ensure art-lure 

species fishing in ports will be a 

sustainable option in the future…



Thank You !!

CHRIS WHYTE – 0824158138
ChrisWhyte@mweb.co.za 

mailto:ChrisWhyte@mweb.co.za
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