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To address the climate crisis, we need to reduce 
our carbon footprint on the world. 

We know that 55% of carbon emissions can be 
reduced by transitioning to renewable energy 
sources, but the remaining 45% is a harder 
problem to solve, as these emissions come from 
harvesting materials and manufacturing those 
materials into products.

So how do we address the 45% of ‘hidden 
emissions’ that come from making, shipping and 
disposing of products?

Global leaders are turning toward 
environmental economics as a pathway forward. 
In particular, implementing environmental 
tariffs, sustainability initiatives and carbon 
offsets as a way for industry to move toward 
net zero emissions. But many so-called ‘green’ 
initiatives are doing no more than putting ‘green 
lipstick on the pig’, leaving the wicked problem 
of the linear economy un-addressed:

We are running out of 
resources, yet we continue to 
create more waste.
We need to re-imagine the systems we are 
currently using to make products. This means 
valuing materials and putting them at the 
centre of the operating system, re-thinking 
the way we design and make products so 
they can be repaired and recycled, as well as 
reducing the need for people to own high-
value products. Moving toward as-a-service 
offerings will place the onus of responsibility 
where it belongs, on the businesses who make 
the products. These manufacturers are more 
capable of designing systems to disassemble 
the products they make, recycle the materials 
in them and use data from a network of 
connected products to design better products 
made from recycled materials in the future.

Circulist is building the foundations of a new 
category of product manufacturing for the 
circular economy by creating a platform that 
puts materials at the centre of the operating 
system. We are empowering dematerialisation 
and a movement of ‘doing more with less’ by 
giving conscious minded businesses the ability 
to track, measure and verify their sustainability 
measures throughout the whole lifecycle of a 
product:

 » Lifecycle Materials Tracking
 » Enabling Products as a Service
 » Edge intelligence and Analytics
 » Elastic Infrastructure

Imagine a future where half the material is 
needed to make products that last twice as 
long. Where businesses have materials on 
their balance sheet, instead of selling products 
knowing they will end up in landfill. A future 
where people will not need to own, repair or 
recycle high-value products but they will be 
delivered as-a-service, where edge intelligence 
and usage data will revolutionise customer 
relationships and lead to the creation of better, 
more sustainable products. A future where 
products are made locally, stimulating local 
economies and cutting emissions by eliminating 
the need for global supply chains. Where 80-
90% of materials can be recycled and put back 
into products, eliminating materials shortages 
and making products that are good for people 
and the planet.

What you just imagined is a new era, powered 
by the circular economy.

Goodbye industrialist.  
Hello Circulist.

Executive Summary
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“WE ARE THE FIRST GENERATION TO 
FEEL THE EFFECT OF CLIMATE CHANGE 
AND THE LAST GENERATION WHO CAN 

DO SOMETHING ABOUT IT.”

BARACK OBAMA, FORMER US PRESIDENT
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Climate change is perhaps the most pressing crisis of our time. But how did we get here? According 
to a study by scientists at the Australian National University in 2016, the current climate crisis started 
as early as the mid-nineteenth century with the dawn of the industrial revolution1, and has been 
accelerating ever since.

In the linear economy, brands place little to no value on products after selling them to consumers, 
therefore there are few systems to capture their intrinsic material value.

Even though consumers may have a desire to ‘do the right thing’ and recycle products at the end of 
their lifecycle, they are often unable to disassemble or dispose of products properly. According to the 
UN’s Global E-waste Monitor report, $10B worth of precious metals are thrown away each year. To 
make matters worse, the report also outlines that the amount of e-waste is rising three times faster 
than the world’s population, and only 17% of it was recycled in 2019.

The Climate Crisis

Figure 1: Carbon emissions from the 
creation of products includes a cascading 
effect of: mining and extraction of 
materials, refinement of materials, product 
manufacturing, and global supply chains to 
ship materials and products to and from mega 
factories.
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The Linear “Take, Make, Waste” Economy
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Looking at the data, our reliance on non-
renewable energy is a significant contributor 
to the climate crisis, and a rapid transition 
to renewable sources of energy is critical to 
reducing global emissions. However, research 
from the Ellen MacArthur Foundation shows 
that transitioning to renewable energy is 
only about half of the answer, as this would 
only address 55% of carbon emissions. The 
remaining 45% comes from making, shipping 
and disposing of the everyday products that we 
need: cars, clothes, electronics and even food.

Government e-waste policies have failed to 
address the issue, and instead outsource the 
problem to less affluent countries where billions 
of dollars worth of materials are simply being 
buried in landfill.

This outdated way of making and using products 
is bad for people, and for the planet.

So how do we address the 
45% of ‘hidden emissions’ 
that are generated through 
product manufacturing 
and distribution?

We need to re-imagine the systems we are 
currently using to make products. This means 
valuing materials and placing them at the centre 
of the operating system, re-thinking the way 
we design and make products so they can be 
repaired and recycled, and reducing our reliance 
on global supply chains.

MATERIAL SHORTAGES

With rising levels of global consumption, 
combined with a lack of recycling practices, we 
are already seeing signs that material shortages 
may become more commonplace, particularly 
in the production of high value connected 
electronic devices. In Extracted, Ugo Bardi’s 
update to Limits to Growth, he theorises that 
“peak materials’’ may be looming in the 21st 
century for a plethora of technologically critical 
elements2 and will leave us unable to continue 
creating and enjoying the products we currently 
take for granted.

Total Current 
Emissions

55%
Energy

45%
Products

45%
Circular 

Economy

55%
Emerging tech, 

carbon capture storage,
and diet shift

To reach Net Zero
on Products

Figure 2: Research from the Ellen 
MacArthur Foundation shows 
that in order to reach Net Zero 
for the manufacture of products 
(including food) 45% has to come 
from Circular Economy principles 
and the remaining 55% will come 
from Emerging tech, carbon capture 
storage, and a shifting of our dients 
and consumption habits.
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ACCORDING TO THE WORLD 
RESOURCES INSTITUTE, EVERY 
YEAR MORE THAN 100 BILLION 
TONNES OF RESOURCES ENTER 
THE ECONOMY AND ONLY 8.6% 
OF THEM ARE RECYCLED. IF WE 
CONTINUE THIS PATH, BY 2050 WE 
WILL NEED 1.5 PLANETS TO MEET 
THE MARKET’S NEEDS.
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Circular Economy

We must take prompt action to rethink the world’s economic, production, and consumption model 
(also known as the linear ‘take, make, waste’ economy) and see it come to an end. 

The “circular economy” model is a positive alternative framework to tackle these challenges. It’s 
fundamental aim is to shift the current linear model towards a circular one, retaining value of 

products, materials, energy production and consumption in the economy via closed production and

The Circular Economy

Design

Produce

Distribute

Consumer 
Use

Recycle

Reuse/ 
Repair

CIRCULAR ECONOMY
Government leadership, 

producer responsibility, and 
consumer education and awareness 
will enable market mechanisms that 
drive higher resource productivity, 

innovation and economic 
growth.

Products and packaging are 
designed to last longer and 

be more durable, using more 
sustainable materials that can be 

easily recycled at end-of-life

There are many ways consumers can 
contribute to a circular economy, like 

making greener buying choices, sharing 
assets (e.g., cars, tools) and repairing them 

or offering them to others for reuse and 
refurbishing

Improved, cost-efficient 
collection and treatment 
systems will lead to fewer 

and fewer materials 
ending up in landfill and 

support the economics of 
circular design

Producers are fully 
responsible for recovering 

materials from their 
products and packaging 

throughout their lifecycle

Products and packaging 
are designed to last longer 
and be more durable, using 
more sustainable materials 
that can be easily recycled 

at end-of-life

Retailers offer products that 
can be easily reused and 

refurbished, offer end-of-life 
take back or maintenance 
and repair services, and 

support producers in providing 
education and awareness to 

consumers

Fewer raw  
materials are used

Source: Smart Prosperity Institute - Policy Brief, University of Ottawa, 2018 [in research paper google drive]
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A NEW CATEGORY

There is an opportunity to solve the “take, make, 
waste” problem by creating a new framework for 
the design and creation of products in a closed 
loop, circular economy.

A solution that would enable product designers 
to design products with not only the lifecycle 
in mind, but to imagine the materials being 
refashioned into new and better products in 
the future. This, coupled with reimagining 
production and consumption patterns, could 
lead to a system that uses less raw materials, less 
land, less water and less energy overall. We will 
basically need to do more with less.

The broad term ‘the circular economy’ has been 
applied to various closed loop concepts, and it’s 
inspiring to see governments and established 
companies alike shifting their mindset regarding 
how they design, produce, distribute, sell, and 
service their products in market.

We’re also seeing a growing number of 
conscious consumers who are increasingly using 
their purchasing power to influence brands to 
make more sustainable choices.

Within the cohorts of government, business and 
the consumer, we believe there are two versions 
of the circular economy forming... what we like 
to call circular economy v1 and v2.

73% OF GLOBAL CONSUMERS SAY THEY WOULD 
CHANGE THEIR CONSUMPTION HABITS TO 
REDUCE THEIR IMPACT ON THE ENVIRONMENT
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Circular Economy Version 1

For decades there has been a theoretical explo-
ration of circular thinking as a way to address the 
climate crisis at the academic and governmental 
levels. Some of these ‘circular’ initiatives have 
become part of our day to day rituals.

WASTE

One of the most accepted behaviours across 
modern economies is consumer level sorting 
of waste (organic, plastic, cardboard, batteries) 
which is then collected from the front of our 
homes, apartments, and offices.

WASTE MANAGEMENT 

IS A $1,612B INDUSTRY 

WORLDWIDE.

For many economies who are ‘net importers’ of 
high value, complex, and connected products, 
dealing with this form of waste is extremely 
challenging due to the lack of recycling and 
remanufacturing capabilities available directly 
from the product brands.

PROCESS INNOVATION

Thanks to the Internet, we can 
now buy products from one 
corner of the world and receive 
it within days. For example, let’s 
consider a hypothetical brand 
producing sustainable coffee cups 
sourced from recycled plastic 
bottles, selling them around the world online 
directly and via retail partners.

Some would say this is a great example of 
‘circular economy’ because they have sourced 
materials from recycled plastic bottles and 
remade them into coffee cups. However, the 
environmental impact of shipping products 
globally into the hands of conscious customers 
can often outweigh the potential environmental 
gains.

This highlights the need to consider more than 
one aspect of the circular economy operating 
model, and devise solutions that cover as many 
aspects as possible.

We need to consider more than price when 
producing and distributing products. Locally 
recycled materials used to make products 
locally for local use is a better example of true 
circularity.

CARBON OFFSETTING

Carbon offsetting has been building momentum 
over the last decade, as more companies search 
for ways to offset the carbon footprint they 
produce annually. In simple terms, companies 
pay another organisation for the removal of CO2 
from the atmosphere to compensate for the 
pollution they are creating.

The reality is that eliminating embodied 
carbon emissions is extremely hard. For many 
companies, it has become the ‘climate friendly 
pass’ for the high polluting enterprises making 
them seem to ‘do good’, however this is a 
‘transitory’ step as we shift to a new circular 
economy where reduced reliance on global 
supply chains and more sustainable systems will 
make carbon emissions a thing of the past.
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RIGHT TO REPAIR

Over the last three decades, brands have 
mastered the ability to design, engineer and 
produce complex, hard to repair products. 
This combined with warranty clauses that are 
void if the product is opened, and planned 
obsolescence to ensure the product needs to be 
replaced at a predictable time, are practices that 
are not considering the negative environmental 
and social impacts.

As a result, a growing number of government 
policies are taking aim at this ‘right to repair’ 

and Product Stewardship Councils have popped 
up globally to apply pressure to producers of 
electronics appliances and devices, calling for 
reform to make their products easier to repair 
for conscious customers.

These right to repair initiatives are fantastic, 
and we applaud them but they don’t solve the 
bigger, more complex challenge for product 
brands to reimagine their business and operating 
models to eliminate the need for the right to 
repair altogether.

NEW RECYCLING TECHNOLOGIES

There are many researchers and innovators aiming to solve the waste problem with a range of 
innovative recycling technologies. Let’s showcase some examples of leading innovators:

UNSW SMART CENTRE 
‘MICROFACTORIE’

after extensive research, an e-waste 
microfactory was developed in 
Sydney, Australia by the University of 
New South Wales (UNSW) which can 
turn many types of consumer waste 
streams such as glass, plastic and 
timber into commercial materials and 
products. Electronic waste (e-waste) 
items such as discarded smart 
phones and laptops into valuable 
materials for re-use.

“Using our green manufacturing 
technologies, these microfactories 
can transform waste where it is 
stockpiled and created, enabling local 
businesses and communities to not 
only tackle local waste problems but 
to develop a commercial opportunity 
from the valuable materials that are 
created.” Professor Veena Sahajwalla, 
UNSW SMaRT Centre Director.

REDWOOD 
MATERIALS

Tesla co-founder JB Straubel 
nowadays is focused on creating 
a closed loop supply chain for 
batteries. It is predominantly known 
as a recycling firm and plans to 
simplify the supply chain getting into 
producing battery materials too.

Redwood’s battery recycling 
technologies and processes are 
reducing the costs of battery 
production and the need for less 
importing of raw materials.

They’re planning on building a 
battery recycling megafactory, tripling 
the size of its 150,000-square-foot 
recycling facility in Carson City, 
Nevada.

BLOCKTEXX 

Australians are the world’s second-
largest consumers of new textiles, 
behind the United States. Many of 
these goods end up in landfill, with the 
Australasian Circular Textile Association 
estimating nearly one million tonnes of 
leather and textiles are sent to landfill 
in Australia each year, with the average 
Australian contributing close to 40 
kilograms of waste.

An Australian startup, BlockTexx, 
is focusing on taking component 
materials in discarded clothing, sheets 
and towels, which are predominantly 
made from polyester and cotton 
and applying it’s patented recycling 
technology process to recover these 
raw fibres so they can be reused.

These are all groundbreaking innovations and technologies solving for circular economy v1, a 
much needed step in the right direction. However, many of these circular solutions are solving the 
symptoms of the outdated, industrialist era.
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CASE STUDY |  
ELECTRIC VEHICLES

Take car manufacturing, for example, where 
decarbonization has focused on electrifying 
powertrains. Since exhaust emissions make 
up 80% of life-cycle emissions of a standard 
combustion engine vehicle, this makes sense. 
However, the automotive industry must 
also tackle emissions embedded in vehicle 
materials – which will grow in importance 
in tandem with powertrain electrification. 
Materials used in vehicles already account 
for 18–22% of internal combustion engine 
vehicles’ (ICEVs) life-cycle emissions.3

BUILDING BETTER PROCESSES 
ON TOP OF OLD SYSTEMS WILL 
ONLY GET US SO FAR IN THE 
DECARBONISATION OF INDUSTRY. 
WE NEED TO EMPLOY NEW SYSTEMS 
THINKING TO RE-IMAGINE HOW 
WE MAKE AND USE PRODUCTS, 
TO BRING US CLOSER TO TRULY 
CLOSING THE LOOP ON THE 
PRODUCTS WE MAKE.
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THE NEW EV MARKET 
DISRUPTOR ARRIVAL IS 
MITIGATING THE NEED FOR 
GLOBAL SUPPLY CHAINS, BY 
MAKING LOCAL MICROFACTORY 
ASSEMBLY AND SERVICE 
CENTRES, MAKING VEHICLES 
LOCALLY FOR LOCAL MARKETS.

Arrival auto assembly microfactory.

www.CIRCULIST.com
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TO ADDRESS THE 
CLIMATE CRISIS, WE NEED 
TO RE-IMAGINE THE 
SYSTEMS ESTABLISHED 
AS FAR BACK AS THE 
INDUSTRIAL REVOLUTION, 
AND DEVELOP NEW 
SYSTEMS OF MATERIAL 
STEWARDSHIP.
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Circular Economy Version 2

A radical departure from the current Industrialist 
mindset will see the emergence of new systems, 
and new ways of creating and using products. 
This maturity of the circular economy into fully 

functional and circular systems, built from the 
ground up, are what we like to think of as the 
Circular Economy version 2.

CIRCULAR DESIGN

A recent study by the Material Science 
department at Ohio State University states that, 
“Product design is the logical and necessary 
extension in evaluating how we use materials in 
our society,4” and goes on to say that “though 
there is a tremendous amount of terminology 
that has surfaced to identify individual 
sustainable design, Figure 3 provides a hierarchy 
for classification of each of the different design 
motivations.”

Circular design encompasses all of these design 
principles, placing materials at the centre of the 
value proposition.

As we see 3D printing technology reach maturity, 
with the ability to use advanced materials to 
print more durable parts, we will see a shift 
from the inefficient manufacturing processes 
of the past century. This will empower product 
designers and engineers to consider every stage 
of a product’s life during the design process, 
effectively setting the stage for complete 
material stewardship in a closed loop system. 
Instead of ‘Designing Garbage’ as prominent 
circular designer Bret Recor laments about 
the products he has designed over his career, 
industrial designers will soon be able to Design 
for Multiple Lifecycles.

Design for Sustainability
Design for Environment

Design for Maintainability

Design for Reuse

Design for Disassembly

Design for Remanufacture

Design for Recycle

Hierarchy of design principles
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MATERIAL VALUE LOOPS

Tracking valuable materials across the entire 
product lifecycle (and not just at sale, service, 
and support), is a critical mindset shift for many 
organisations, but will become an essential part 
of implementing the circular economy. 

Opportunities exist to reimagine a circular 
system that preserves materials across the whole 
lifecycle by:

PRODUCTS AS A SERVICE

The technology sector has shown us that moving 
value from ‘ownership’ to ‘usage’ through 
providing software, infrastructure and storage 
as a service, creates greater value and outcomes 
for their customers, while eliminating waste and 
pollution.

This ‘as-a-service’ model shifts the 
responsibilities of repair and recycling back to 
the service provider, delivering greater value 
and outcomes for customers, while eliminating 
a significant amount of resources needed to sell 
new products in every market cycle.

This is known as the ‘subscription economy’ 
which has outpaced other traditional business 
models by as much as 6 times due to the value 
of the operating model5 and presents a unique 
opportunity for manufacturers of high value, 
electronic products.

We now have the technology to shift to 
‘products-as-a-service’ offerings to eliminate 
waste and create new ‘smart collar’ jobs which 
are aligned to delivering the greatest customer 
value and outcomes:

● New ‘customer obsessed’ operating 
models with core customer value 
coming from usage and outcomes not 
owning assets.

● Materials tracking throughout the entire 
product lifecycle, so valuable materials 
can be kept on their balance sheet, 
and more importantly in a closed loop 
system.

● Measuring and verifying sustainability 
outcomes, to meet regulatory 
requirements and satisfy the 
expectations of conscious consumers.

Dematerialising by 
constantly searching 
for ways to reduce the 
amount of materials 
in products while 
strengthening products 
with a commitment to 
generative design.

Modular, more circular 
design to enable 
easier assembly and 
disassembly of products, 
so components can be 
replaced and recycled 
more easily.

Recycling and re-making 
better, more energy 
efficient products to 
divert materials from 
waste streams and 
mitigating long term 
environmental pollution 
from our planet.
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EDGE INTELLIGENCE

The term ‘Edge Intelligence’ comes from the 
convergence of Edge Computing with Artificial 
Intelligence technologies such as learning and 
reasoning that comes from distributed data and 
Internet of Things6.

Artificial intelligence and internet of things (‘IoT’) 
have become a mainstream capability, available 
to organisations to enable the creation of ‘smart 
networks’ of connected devices.

With computing pushed to the edge of the 
network, sensing technologies can gather real 
time usage information from products in market, 

and artificial intelligence enables cognitive 
know-how. This network intelligence enables 
businesses to generate real time feedback on 
product efficiency and sustainability.

It is time for this opportunity to be realised 
with a range of new intelligent edge services, 
embedded across an active network of devices 
and appliances. These sets of capabilities aim to 
reduce energy consumption and negative carbon 
emissions, enabling product and engineering 
teams to proactively assess their products 
actively being used across their customer base.

MICROFACTORY ASSEMBLY AND SERVICE CENTRES

The assembly line production methodology 
was invented over 100 years ago and has 
become the ‘de facto’ operating model for 
manufacturing plants. But this outdated system 
of manufacturing is poised for a revolution.

A number of convergent technologies have 
opened up a doorway for a whole new system of 
manufacturing that will unbundle and rebundle 
the design, production, distribution and service el-
ements to create a distributed network of micro-
factories making local products for local markets.

Harnessing the power of AI, IoT, and ML to scale production globally

Smart factories build  
local products for local 
markets.

• IoT and computer vision provide 
data on materials and machines 
along the product process

• Machine learning predicts and resolves 
issues before they happen

• Insight centers give real-time views of 
production to empower data-driven  
decision making

Track and  
verify materials  
in products.

• Enabling manufacturers to  
track value and materials 
usage throughout lifecycle.

Interconnected network 
of microfactories 
globally.

• Data collection, analysis, and 
response can be controlled across 
every factory

• Real-time visibility of distribution 
allows new products to be scaled 
quickly

Localised products, 
designed for 
local needs.

• More local jobs, lower 
supply chain costs, and 
reduced carbon footprint 
across the network.
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The cost of building and operating a microfactory 
and service centre would be a fraction of what 
it would cost to build a large industrial style 
megactory. Because of this, manufacturers can 
profitably produce a lower volume of products, in 
parallel across several local cities around the world 
at the same time. Doing this at scale serving local 
cities and their communities is the next frontier.

This also opens up a new frontier of agility, 
where versatile robots and 3D printing combined 
with responsive design could see a versioning 

of product features in response to user data. 
These ‘versions’ of products could be localised to 
respond to environmental or local preferences, 
or rolled out globally to address more profound 
upgrades and improvements.

These manufacturing solutions are focused 
on placing materials at the centre of the value 
proposition, and treating them as a valuable 
resource that is in finite supply, thereby 
reducing the carbon footprint on extracting and 
processing materials for use in products.

CIRCULAR SYSTEM LEADERS ARE NEEDED

There is plenty of thought leadership and 
academic theory about the circular economy, 
but it is time to build a new category of circular 
systems that enable true circularity.

WE NEED MORE 

CIRCULAR SYSTEM 

‘DOERS’. PEOPLE WHO 

ARE RELENTLESSLY WORKING 

TO CREATE PRODUCTS THAT 

ARE GOOD FOR PEOPLE AND 

THE PLANET. THESE ARE THE 

CIRCULISTS.  

- NICK GONIOS

82  Million Tonnes of raw 
materials are extracted from 
the earth every year.

$82B     
 
worth of valuable materials are thrown into 
landfill each year.

$4.5T     
 
dollars worth of value to be captured by 2030 
alone, just by implementing circular economy 
principles to reuse these wasted materials.
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SHIFTING VALUE FROM ATOMS TO BITS

In the dawn of the industrial revolution, 
people we’re using copious amounts of energy 
and materials to produce physical products 
designed to do a task in a simple, and energy 
inefficient manner.

Now, due to technological advancements, we can 
now arbitrage time and value by getting to do 
more and more with less and less. In short, we 
have been dematerialising for over 100 years!

Software over time, has been the revolutionary 
digital ‘fabric’ which has and continues to enable a 
huge fundamental shift away from real hardware 
products (‘atoms’) towards software driven digital 
services (‘bits’).

The first wave of adoption has seen the softer, 
easier industries shift to more efficient ‘as-a-
service’ models: iTunes, Adobe, Netflix, and even 
the Carshare industry have demonstrated how 
moving away from ‘owning’ physical products to 
‘using’ them is far more attractive in economic, 
environmental and social terms.

The Second wave of adoption will encompass 
harder, more complex industries such as: 
mobility, housing, health, food, and the built 
world. Ultimately, the value in solving the same 
challenges in more harder, complex sectors, 
software and intelligent insights will be at the 
heart of these ecosystem networks.

ALL OF 

THESE GADGETS 

FROM A 1991 RADIO 

SHACK FLYER ARE NOW 

REPLACED BY THE 

MOBILE PHONE IN 

YOUR POCKET.
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THE PRODUCTS OF THE FUTURE WILL 
BE DESIGNED TO MIMIC NATURE’S 

CLOSED LOOP, REGENERATIVE 
SYSTEMS, WHERE NOTHING IS 

WASTED. WHERE THE INTRINSIC VALUE 
OF PRODUCTS IS DERIVED FROM THEIR 

USE, RATHER THAN CONSUMPTION.
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GOODBYE INDUSTRIALIST.
HELLO CIRCULIST.
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The Circulist Solution

REIMAGINING PRODUCTS  
FOR GOOD

We are building a tomorrow where products are 
made to be used rather than thrown away.

Where circular design and intelligent ecosystems 
will enable us to reuse and recycle natural 
resources, and where products can be good for 
people and the planet.

CONVERGENT INNOVATION

The converging technologies of advanced 
3D printing, material science, decentralised 
applications, AI, elastic edge computing, and 
connected IoT enabled devices are paving the 
way for a radical transformation in the way we 
make and use products.

This is providing a pathway for direct to 
consumer product delivery that will see 
brands utilising a decentralised constellation 
of microfactories that make products locally 
for local markets. This will enable brands to 
deliver products as a service, and manage the 
entire product lifecycle, including customer 
relationships, repair and recycling, and material 
recycling and reuse.

CIRCULIST, A NEW CATEGORY

It is time to lay the foundation 
for a new category of product 
manufacturing that puts 
materials at the centre of 
the value proposition.
Reimagining the entire product ecosystem 
is essential to make lasting changes to our 
current and unsustainable overuse of the 
planet’s resources. Most circular initiatives 
are predominantly focused on solving for 
‘symptoms’ like waste, recycling, right to repair, 
resale and extended product use.

Solving for these is critically important but 
must rethink how to reimagine how the whole 
system operates and be clear on redefining 
where value truly lies in order to solve the 
growing climate crisis.

The circulist approach will bring smart, high 
value jobs back to local economies, create less 
waste, and empower the creation of better, 
more sustainable products.

So, by taking a ‘first principles’ approach to 
this wicked problem, we must unbundle and 
redistribute value across the ecosystems for 
designing, producing, and using buildings, 
products, and food. Circulist believes local cities 
based networks of distributed micro-factories 
are the future.
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Key success enablers would be:

5 LEVELS OF CIRCULAR ADVANCEMENT

Before we get to 100% circular systems eliminating waste and pollution, manufacturing will have to 
progress through five levels of technological advancement, organisation, product dematerialisation 
and build world advancements.

1
2

3
4

5

Traditional Manufacturing with  
circular intent.

Tracking material usage throughout product 
lifecycle. Recycling activities implemented.

Dematerialisation and circular design. 
Products as a service.

Several local microfactory assembly and 
service centres operational.

100% circular system powered by an 
intelligent network.

Intelligent product usage 
networks. Proactively 
managing usage and 
value, providing insights 
to continuously design 
stronger, lighter, less energy 
consuming products which 
are easily assembled; and 
disassembled, benefitting 
people and the planet.

Distributed Network of 
Microfactories. Dramatically 
shrink the footprint of 
factories onto small & 
smart-built spaces, including 
local assembly and service 
centres for local cities and 
communities.

Enable open, transparent 
workspaces. Local 
microfactories will create 
more ‘smart collar’ jobs 
that will see workers 
collaborating with robots 
and intelligent systems to 
build products locally for 
local markets.
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Stage 1 - Materials Value Loop

CALCULATE AND CAPTURE MATERIALS ATTRIBUTES & 
CIRCULARITY IN PRODUCTS

We’re looking to solve the wicked e-waste 
problem globally by placing and maintaining value 
of materials at all stages of the product’s lifecycle.

Tracking materials from the point of 
manufacture, through a product’s lifecycle so 
they can be reclaimed and recycled, and traded 
on a materials exchange to other manufacturers. 
In phase one, we’re focusing on building the 
circulist OS tech platform designed to track, 
measure, and verify materials and products 
usage & value across the whole closed loop 
cycle for product designers and manufacturers. 
Circulist target ecosystem partners are producing 
complex, connected, high value devices and 
appliances across several categories. The circulist 
OS tech platform will enable circulist

charter members (ultimately customers) to 
drive dematerialisation, energy efficiencies, and 
present measurable positive impacts.

EMPOWERING CIRCULAR DESIGN

Unlike the industrial designer within the linear 
economy, the circular designer is passionate 
about maintaining a product’s value and 
performance – and their materials and 
components – for as long as possible.

Rather than a linear life cycle that ends with the 
product being discarded, circularity keeps the 
products and materials recirculating, as they 
are recycled, reused, repaired, redistributed, 
remanufactured and refurbished. One of the 
most important aspects of circular design is that 
it must consider the whole system, not just the 
products they’re designing.

Extending a product’s life cycle uses fewer 
resources, produces less waste and creates 
less greenhouse gas emission. It’s the key to 
achieving the targets we set to combat climate 
change and other environmental crises.

Until now, discussion of circular design has focused 
heavily on efficiently using resources and reducing 
waste, particularly recycling. But design also 
needs to consider how a product can be repaired, 
refurbished and remanufactured, as well as how it 
interconnects with other products and systems.

The important thing is that designers start with 
circularity in mind. It’s a work in progress – but it 
starts with a willingness to move towards it.
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BEAUTIFULLY DECENTRALISED

The circulist solution is 
an open, trusted, and 
decentralized network for 
tracking, measuring, and 
valuing materials usage across 
a range of complex, connected, 
and high value products.
Existing materials value solutions are inadequate 
and opaque, lacking the appropriate incentives, 
penalties, systems, or capabilities to achieve 
a positive economic and environment from 
materials reuse at scale.

The circulist OS tech platform is a materials 
value network that enables complex, high value 
products, being used anywhere in the world to 
track, measure, and verify materials usage in 
the most sustainable manner, enabling circulist 
charter members to place real time value on all 
materials in their product (delivered as-a-service) 
on their financial balance sheet and circular 
economy initiatives.

Powering the network is a distributed ledger 
(blockchain) incentivizing a two side marketplace 
between product designers, manufacturers 
and conscious, sustainably driven customers 
(consumers and businesses).

With the introduction of an open and trusted 
blockchain, circulist brings decentralization into 
sectors currently constrained by industrialised, 
linear operating systems. 

The core objective is change behaviours towards 
a positive shift where materials are NOT ‘one 
off’ commodities, valued only on price, where 
they’re sourced and shipped from across the 
globe, at a fraction of the current total cost 
(financial, environmental, and social).

Centralised Network Decentralised Network
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TRANSPARENT VERIFICATION 
OF SUSTAINABILITY

Decentralised Applications are essential to create 
trusted, external verification of sustainability.7

The rise of the ‘conscious consumer’ has created 
a wave of businesses who, in the desire to create 
better optics for their products, have deployed a 
range of marketing, advertising and lightweight 
‘greenwashing’ endeavours to capitalize on a 
public who are demanding that their products be 
sustainable and environmentally friendly.

Now more than ever it is essential to use a 
decentralised material stewardship protocol 
to ensure that Measurement Reporting and 
Verification (MRV) of climate mitigation is 
conducted by a trustworthy source. The circulist 
OS tech platform is built to provide this MRV 
function across the entire product lifecycle.

TRUE MATERIAL VALUE

True material value is realised when materials 
are at the centre of the value proposition and 
not disregarded at the product sale point for the 
best price. Product designers and manufacturers 
are able to track, measure, and verify all 
materials in products across the whole closed 
loop cycle.

Imagine CFOs and financial controllers 
incentivized to add materials (being used in their 
products) onto their respective company balance 
sheet, enabling them to consider reducing the 
amount of new raw materials being purchased 
for new products’ being made.

Finally, reclaiming and recycling materials at the 
end of product life is another important step in 
the circulist materials value loop.
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Stage 2 - Edge Intelligence

Next generation, data driven business 
models are enabled with embedded, 
edge hardware and software systems. At 
circulist, stage 2 will enable trusted product 
digital twins to track, measure, and verify 
materials & products usage across the 
connected network of products.

FOR PRODUCT DESIGNERS  - 
to gather and analyse usage and 
behaviour data across the active 
network of products to design & 
engineer better (dematerialised, 
more energy efficient) 
future product versions.

FOR PRODUCT 
MANUFACTURERS  - to be 
transparent with material 
usage data for all their 
stakeholders in a trusted 
and anonymous manner.

FOR ALL PRODUCT 
STAKEHOLDERS  - have 
confidence in product 
manufacturers circularity claims 
(vs annual ESG impact reports).

USAGE ANALYTICS

With the combination of IoT, AI, elastic 
cloud technologies, and a growing data 
set of materials and products’ usage, 
will provide a circulist OS platform and 
extended set of advanced analytics. 
Circulist usage analytics aim to provide 
product design, engineering, and operating 
teams with insights to improve the next 
generation of their respective products.

INTELLIGENT NETWORKS

For decades, Metcalfe’s Law8 has provided a 
proven method on how the value of networks 
grows exponentially over time.

For circulist, we believe an interconnected 
network of product manufacturers’ devices / 
appliances will deliver a growing amount of 
stakeholder value for all circulist stakeholders.

Basically, as the circulist network grows, the 
value of that network multiplies.

REVOLUTIONISE CUSTOMER 
RELATIONSHIPS

With usage analytics, together with intelligent 
networks, customer relationships will be 
revolutionized as product designer, engineering, 
and service teams create and serve better 
products and experiences over time.

UNPARALLELED FEEDBACK

As more products are added to an active, 
intelligent usage networks, and more product 
brands join the circulist charter program, we 
anticipate a collective, industry wide value and 
feedback to be enabled for all participants in 
search of eliminating material waste from their 
operating models.
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Stage 3 - Sustainable Products  
As A Service

ENHANCING THE PRODUCT AS A SERVICE MODEL WITH 
DEMATERIALISATION

An enhanced version of product as a service has arrived, placing the value of materials at its core 
together with sustainable energy usage.

Key objectives:

Offer products-as-
a-service, putting 
the responsibilities 
back onto circulist 
members to deliver 
the best possible 
service experience.

Continuously 
focus on reducing 
and optimising 
energy usage when 
designing products.

Value all materials 
within products 
across the 
whole customer 
lifecycle, enabling 
manufacturers to 
keep materials on 
the balance sheet.

Recapture the 
maximum amount 
of materials 
when a product’s 
lifecycle is over 
and always drive 
to dematerialise 
future versions of 
products.

Working towards achieving these key objectives will enable product designers and manufacturers to 
decrease the environmental impact of the products they make by decarbonizing and dematerialising 
future product versions with every new closed loop product cycle.
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ECONOMIC & ENVIRONMENTAL 
BENEFITS

Shifting from products sold to an outcome 
based, performance achieved business 
model, is a strategic imperative for all product 
manufacturing companies and sustainably 
driven founders on the path to a ‘greener’ 
economy.

The proven benefits of recurring revenues 
from the maturing Software as a Service (SaaS) 
should provide a great precedent for strong 
competitive advantage for circulist charter 
members who benefit from shifting to recurring 
revenues over the product lifetime.

Circulist believes both economic and 
environmental benefits will be achieved with 
the Sustainable products as a Service model, 
powered by circular design, dematerialisation, 
and circular/closed loop system capabilities.

Positive Environmental Impacts
1. reducing new materials production and use 

by reusing existing materials in use

2. reducing energy/water usage

3. create higher paying smart collar jobs by 
local city

This positive impact could be determined as a 
positive ‘carbon style’ offset that has a price. 
Need to align these outcomes to SDGs.

MORE, ‘NEW COLLAR’ JOBS
Delivering products as a service manufactured 
locally for local use will stimulate local economies 
by creating better, new collar jobs9.

Robotic technologies, together with artificial 
intelligence, will redefine jobs to be done by 
people and cross functional teams, enabling 
them to make bigger and higher value decisions.

Not only will products be manufactured (assembled) 
locally, but local service and repair services will be 
needed, as well as recycling and conversion services 
to reclaim and repurpose valuable raw materials into 
newer, more efficient products.

By strengthening local economies and 
ecosystems with sustainable products-as-a-
service models, it will provide a compelling 
reason to onshore jobs into more high value, 
skilled employment.
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Stakeholders

Across the circulist ecosystem, there are various 
stakeholders that collectively share a common 
interest of reaching the cirulist mission by 
executing aligned actions and outcomes.

Here are circulist key stakeholders:

DESIGNERS, ENGINEERS, 
& SCIENTISTS who see the 
circular shift required and 
become a leading force for good 
with circular design philosophy 
& principles applied.

SUSTAINABLY MINDED 
ENTREPRENEURS who see 
the future circular driven world 
and are driven to reimagine 
manufacturing and the built 
world.

PRODUCT MANUFACTURERS 
who aspire to shift to a circular 
model and do good for people 
and the planet.

GOVERNMENT LEADERS 
striving to enable positive 
economic, social, and 
environmental benefits for their 
citizens and stakeholders.

POSITIVE IMPACT DRIVEN 
INVESTORS who see the 
opportunity to redefine value 
and returns to be more than just 
financial.
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The Circulist Charter

As a mission driven organisation, circulist strives to foster a growing number of charter members, 
pledging their commitment to the following principles:

Our goal is to create a system that saves 100% of materials used. But is also led by 100 mission 
aligned ‘challengers’ who are paving the way for future generations.

Complete Material 
Stewardship. Moving 
towards total 
responsibility for all 
materials across the 
entire product lifecycle.

Zero impact. 
Drive toward zero 
environment and social 
impact during product 
design, development 
and manufacturing.

Local for Local. Aim to 
create local products 
and opportunities 
for local economies, 
becoming a circular 
exemplar in the 
community.

www.CIRCULIST.com
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HIGH IMPACT INDUSTRIES

A core challenge with an ever growing e-waste pandemic globally is the reality that most electronic 
products, devices, and appliances are designed and engineered for tightly integrated components 
which are difficult to disassemble and in turn repair. The negative outcome of recycling locally is not 
economically viable across many cities around the world.

For this reason, circulist is focusing on high value, complex electronic products that are intelligent and 
connected across the following sectors:

1. HOME
Close to 50% of e-waste comes from household domestic appliances, as well as 
heating and cooling equipment.10 The potential for product reform in household 
products is huge, and implementing a material centric approach to the design, 
manufacture, use and re-use of appliances will lead to a new generation of energy 
efficient domestic appliances, and radically extend the use of materials across local 
cities.

2. HEALTH
With an increasing rate of chronic disorders and the subsequent economic burden 
on healthcare systems, there is an opportunity to rethink how medical devices are 
designed, procured, consumed and recycled. The global medical devices market is 
projected to grow from $455.34 billion in 2021 to $657.98 billion in 2028, and circulist 
is focused on providing support to manufacturers of a new wave of smart and portable 
medical devices that empower the delivery of better, more affordable health care.

3. BUILT WORLD 
Most architects, engineers and builders are predominantly focused on solving for and 
reducing embodied carbon and operational energy as two critically important levers 
in the built world. At circulist, we are also working to empower material stewardship 
into high frequency, office tenant fit outs, and providing infrastructure that tracks and 
traces connected products within the built world.

4. MOBILITY
Transport emissions accounted for over 24% of global CO2 emissions in 2016 
according to the World Resources Institute, and though the shift towards electrified 
mobility has been transformative, the sector is still predominantly operating within 
a linear model. We believe that a circular, materials based usage model could take 
this transformation to the next level. EV charging, diagnostic devices, and traffic 
monitoring services are examples of collaboration partners circulist is supporting.

5. SCIENCE
With the growing need to do more with less, the scientific sector requires more 
advanced instruments and better data collection throughout the lifecycle of their 
instruments. Working with niche scientific instrument manufacturers to design and 
operate a circulist enabled operating system, the circulist materials vault, and a 
product-as-a-service business model would enable more labs around to deploy capital 
and resources to achieve better outcomes with less material expenditure.
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GREENSHOT MISSIONS

The 1960s was a nation building decade for the 
United States, inspiring an audacious program 
for the American people led by John F Kennedy 
(United State’s 35th President), NASA, and the 
vast network of deep tech ecosystem partners 
to get American astronauts safely to the moon 
and back, making history for humanity.

In a similar spirit, circulist is focusing on inspiring 
‘Greenshot’ missions, solving ‘simple yet 
complex’ ecosystem problems, such as but not 
limited to appliances, workspaces, built world 
services, recycling challenges and mobility 
support systems.

Greenshot missions aim to unite circulist charter 
members on the quest to solve core circular 
economy v2 problems over the coming decades.

All Greenshot missions would require the 
following:

● Recognising all stakeholders contribution 
and value

● Understand the existing (and potentially 
new) regulatory framework

● Fiscal framework impacts

● Procurement policy alignment to foster 
positive changes

● Industry transformation investment creating 
new capabilities and smart jobs

● Incentives for enterprise & government 
adoption

Collaborations & alliances with various 
stakeholders would include local/state/federal 
governments, enterprises, capital, and academia 
& tertiary institutions. By focusing on tackling 
one problem at a time, we aim to make great 
strides in transforming the ecosystem.
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“WE CAN NOT CHANGE THE WORLD BY THROWING MORE 
MONEY AT OLD CONCEPTS THAT NO LONGER WORK - WE 
NEED NEW CONCEPTS AND APPROACHES. NEW WORDS 
ARE COINED TO CAPTURE NEW IDEAS, WHICH IS TRUE OF 

ECONOMICS AS IN THE WORLD OF SCIENTIFIC DISCOVERY.”

Sir Ron Cohen, a preeminent international philanthropist                                                        
and vanguard of the global impact investing revolution.
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Putting It All Together

Let’s re-imagine, for a moment, how everyday home appliances might work in a circular system, 
powered by the circulist operating system.

circulist.  
OS platform

materials & product 
usage trust vault + 
edge intelligence

Designed for maximum product 
life, rather than with planned 
obsolescence to incentivise higher 
product turnover

Data driven intelligence for better 
customer interactions and to 
facilitate more sustainable product 
design in future iterations of product.

Circularity in the hands of the service 
provider, who is connected to closed 

loop partners to facilitate the recycling 
and repurposing of materials

Distributed network of connected 
microfactories, producing local 
products for local markets, 
stimulating more local jobs,

Circular, decentralised usage value system

Powered by a game changing operating system that is secure by design, appliances could deliver a 
differentiated new experience for conscious consumers, and be good for people and the planet.

As-a-service, pay by the month 
subscription model ensures consumer 
satisfaction with ‘as new’ product and 
intuitive service.

Product usage data and material 
tracking throughout product lifecycle, 

shifting focus to material centric value.
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A GROWING NETWORK

As more appliances are added to the active, 
circulist network, differentiated value is created. 
The product can be monitored and analysed 
for usage and behaviours (i.e. temperature, 
location, weather, frequency of loads, types of 
garments, detergents being used) across the 
whole network. This data provides information 
and insights for the product design, engineering, 
production, and customer service teams to 
continuously deliver better service experiences, 
everyday.

By eliminating the upfront cost of customers 
purchasing a new washing machine, an as-a-
service offering would shift the costs over a 
long, multi year period, improving household 
cash flow. With every new improved version of 
a circulist enabled appliance, the manufacturer 
aims to reduce energy and water consumption, 
ultimately reducing utility costs and adding 
another layer of positive environmental impact.

EMPOWERING CONSCIOUS 
CUSTOMERS

Incentivizing conscious customers to wash 
more sustainably will also deliver greater 
environmental benefits with the circulist 
OS platform tracking, measuring, and 
independently verifying the source of usage for 
all stakeholders.

Now imagine this future scenario where the 
monthly subscription cost of the washing 
machine-as-a-service is negated with a 
reduction in energy and water consumption 
pricing by the equivalent amount? The washing 
machine would be free and also do good for 
the planet.

A NEW MODEL OF MATERIAL STEWARDSHIP
By moving consumer appliances into a circulist powered network, and creating appliances that are 
built for longer lifecycles, a number of key advantages emerge. Take washing machines as an example. 
Over a 20-year period, replacing the purchase of five 2,000-cycle machines with leases to one 
10,000-cycle machine would also yield almost 180 kg of steel savings and more than 2.5 tonnes of CO2 
savings.12 Imagine the impact a network of 1,000 or even 20,000 washing machines would have on the 
environment.

© 2021 Circulist Pty Ltd | The Circulist Imperative | 37

www.CIRCULIST.com



POSITIVE LOCAL OUTCOMES

From a complete circulist systems perspective, 
a brand could build and roll out a network of 
micro assembly and service centres, city by city 
around the world, creating direct local smart 
jobs, and support the growth of a local economy. 
Say goodbye to megafactories driven by the best 
price only and overproducing appliances to keep 
linear production models surviving.

By enabling this circulist enabled service 
experience and value to conscious household 
customers, product brands could expand this to 
other, high value, connected products. In doing 
so, adding more categories of products-as-a-
service, city by city, would have a real positive 
impact to both the environment and society.
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Conclusion

The industrialised world has gradually improved living standards for the vast majority of people, yet to 
the detriment of our environment, culminating in the climate crisis we have today. Over consumption of 
products and in turn, the materials within them, has also added to this crisis without truly considering the 
long term impact.

It’s not the customers and businesses fault, specifically, but the systems and incentives surrounding 
them which has shaped these behaviours over recent decades. Because of this, solving for waste, 
recycling, right to repair, and extended product life is not the long term solution. We need to re-
imagine what the new sustainable, circular operating model could look like, placing materials at the 
centre of the value proposition.

This is why circulist is focusing on what we like to refer to as ‘circular economy v2’ and commit to 
executing the 5 levels of circulist advancement with our charter mission.

Looking at just one product in one category illustrates how much impact can be made by adopting 
the circulist approach to product design and use. Imagine this rolled out to hundreds or thousands 
of products over dozens of categories. This is a new version of the future that we see, powered by a 
new, circulist operating system:

THE END OF PRODUCT 
OWNERSHIP
Customers will not be responsible for 
product repair & maintenance because the 
manufacturers realise the value of materials, 
and know that if they sell products as a 
service, they have the most to gain.

COMPLETE MATERIAL 
STEWARDSHIP
Tracking our most valuable resources 
throughout the lifecycle of a product, and 
beyond. This allows product manufacturers to 
keep materials on the balance sheet, and learn 
new ways to recycle and re-integrate those raw 
materials into new, better designed products.

DEMATERIALISATION
Working with product designers and 
manufacturers to use Artificial Intelligence and 
circular design principles to ‘do more with less’ 
and create products that are easier to service 
and recycle when their effective life is over.

THE END OF E-WASTE
Minimising waste through dematerialisation, 
circular design and modular construction and 
planning for reclamation and conversion of 
materials into more high-value products in 
the future, in a true closed loop system.

DISTRIBUTED NETWORK 
OF MICROFACTORIES
Putting it all together by powering the 
creation of local products for local markets. 
Reducing carbon emissions and the 
reliance on global supply chains, while 
creating more jobs for local economies.
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Decoupling economic growth from materials 
production and use will require an enormous 
tribe of mission driven circulist ventures 
successfully transforming and shaping new 
capabilities, mindset, and collaborations to 
adapt their products, systems, and business 
models to benefitting people and the planet.

It represents an exciting new approach of 
looking at the interconnections between our 
valuable and finite resources, markets, and 
conscious customers.

It can not be achieved by one company alone, 
and therefore, circulist believes greenshot 
missions will play an integral role in enabling 
traditional and new, mission driven ventures 
across the ecosystem to close the loops 
successfully.

www.CIRCULIST.com
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