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T he current linear paradigm evolves 
around the produce-sell-use-waste 
scheme, where manufacturers 
focus on producing, brands and 

companies on selling, and the product is 
bought, used and disposed of by the con-
sumer, generating unnecessary waste and 
emissions. The circular economic model 
helps minimise resource consumption dur-
ing production, lengthen the product life-
cycle, and recycle products and materials.

The circular model works as long as stake-
holders work towards a responsible and profit-
able utilisation of resources; the manufacturers 
and users strive to recycle products for future 
use as either materials or second-hand items, 
while the logistics sector provides necessary 
data and orchestrates the flow of goods.

Therefore, to move from a linear supply 
chain to a closed-loop or circular model, vol-
umes of production and materials, along with 
the lifecycle of products, must be optimised, 
and new models for product use and end-of-
life recycling must be developed. This type 
of change, which is much more cost-effective 
than any other decarbonisation approach, could 
eliminate up to 40% of emissions. 

The damage
Since the fashion industry produces between 

4% to 8% of GHG-E and consumer electronics 
about 2%, combined, they emit twice as much 
as the aviation industry (3%). “At current con-
sumption levels and under current approaches 
to managing the lifecycles of these products, 
emissions from these industries would grow by 
60% until 2030 and account for around 20% of 
the UN GHG emissions target for 2030, which is 
set at half of today’s emissions,” states the report.

Concerning natural resources, the current 
linear production and consumption models 
cause significant damage, particularly when it 
comes to exploiting non-renewable resources. 
In the production of consumer electronics, 
a large number of metals, including rare earths, 
are required. One of the main culprits in the 
fashion industry is synthetics, such as polyester, 
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which are often produced using fossil fuels. 
Land usage and water consumption are also 
devastating – the fashion industry requires 
40 million hectares, mainly for cotton farm-
ing, and 150 trillion litres of water annually. 
Production processes in fashion also pollute 
water when chemicals leak into freshwater. 
Similarly, improperly disposed electronic prod-
ucts end up in landfills where chemicals and 
metals used for production contaminate water, 
air, and soil. This is in addition to the environ-
mental impacts during resource extraction, 
production, and transportation. Waste at the 
end of product lifetime is also a major challenge 
for both industries. Electronic waste is the fast-
est growing waste globally, with 80% not being 
recycled. Some 75% of fashion-product-waste 
ends up either in landfills or is incinerated, 
causing more emissions.

These high levels of waste, as well as raw 
material extraction and production, have 
an adverse effect on workers involved in the 
manufacturing and waste processes. In con-
sumer electronics, for example, the needed 
raw materials are often extracted in danger-
ous conditions – in mines, where contact with 
toxic material and the threat of mine collapse 
are ever-present. Improperly discarded elec-
tronic waste also poses a risk to workers in 
the waste processing sector.

The five commandments of circularity
Recycling raw materials in fashion and con-

sumer electronics is especially key because most 
of their GHG-E are generated during the extrac-
tion and production of raw materials. For the 
fashion industry, the production phase is respon-
sible for 71% of carbon emissions while product 
use, e.g. garment washing, for 20%. In electron-
ics, the production phase of smartphones is 
responsible for 80% of emissions, and 15% of 
emissions are produced during use, e.g., charg-
ing. Considering that manufacturing is so dam-
aging in these sectors, extending the usage and 
inserting the product value back into production 
are vital to reducing environmental damage. 
The 5Rs will be key to achieving these goals.

Reduce in circularity refers to the produc-
tions phase, particularly reduction in volumes. 
Overproduction is especially present in the 
fashion industry, keeping at 20% to 30%. 
Repair calls for fixing instead of disposing 
of damaged products to extend the lifecycle. 
Resell pertains to consumers selling their 
product they no longer want but is still usable. 
In the fashion and electronics sector, reselling 
is still at lower rates than in other industries, 
such as automotive. Refurbish is about users 
returning products to the manufacturer, who 
then checks, enhances, refreshes, and sells 
them again. Refurbishing in electronics is 
nothing new but has become more common 
in recent years. Refurbishment in fashion 
is rare, except for some rental platforms for 
high priced luxury items. The last step, recy-
cle, comes only after the product is no longer 
viable. Such items still have value for the manu-
facturer, namely their parts and materials that 
can be used in another production cycle. In 
fashion, recycling is almost non-existent, with 
95% of products being manufactured from 
virgin materials. Only recently, some retail-
ers started offering take-back programmes 
often in exchange for coupons or vouchers.

Circular-ready
The consumer goods chain includes 

many stakeholders such as producers, con-
sumers, regulators, and shippers – and they 
all play a part in implementing circularity. 
Cooperation will be crucial for the transition 
to benefit all the groups, likewise the society 
and the environment. The report identifies 
three core enablers and ten building blocks 
that help achieve circularity and its goals.

The first one is circular consumer behav-
iour, where the customers return products to 
the manufacturer. This behaviour is critical 
because that is the only way the producer 
can reuse the product for parts or resell/
refurbish. Additionally, it sends a message 
to companies and brands that consumers 
do indeed want and expect the switch from 
a linear to a circular economic model.

The why’s and do’s of circular economy 
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Sustainability has caught on in recent 
years, especially among the younger genera-
tions, but there’s a critical difference between 
social media trends and actual willingness to 
sacrifice. Certainly, at least at the beginning 
of the switch, the product price points will be 
higher. “Bridging the gap between attitudes and 
actual behaviours is the key […] and it depends 
on, among other things, [… offering attractive 
consumer incentives, […] providing a condu-
cive public-sector environment and regulatory 
guardrails, and [… offering smart logistics solu-
tions,” points out the report. Some industry 
leaders have already started product-collection 
incentives, such as vouchers and discounts on 
replacement products, and making the return 
of used items as simple as possible.

The second enabler is the circular supply 
chain. The current supply chains must be 
redesigned, and new supply models need to 
be introduced. The challenges of economic cir-
cularity include accessing the end-of-life or 
unused products to redeposit them into the 
supply cycle and a thoughtful design of the 
supply chain. With the return programmes 
and incentives mentioned above, the process 
is starting already, but the returns need to be 
optimally merged with the existing supply 
chain. For instance, when it comes to sort-
ing returned items into the type that can be 
refurbished and the type that has to be recy-
cled – when and where that should be done is 
significant, e.g., in terms of cost-effectiveness 
and emissions. This is why the logistics sector 

is so vital to circularity, as it depends so much 
on the scrupulous arrangement of the supply 
loop throughout distinct elements.

The third enabler is visibility and orches-
tration. As the supply chains become more 
complex, the report points out that “optimal 
production planning and inventory manage-
ment require adaptations to be ready for a cir-
cular world.” For example, production plan-
ning must consider the availability of recycled 
materials, while inventory management must 
consider post-sale item flows. That means that 
advanced technologies and tracking tools will 
play a significant role in transparency efforts. 
In the consumer electronics sector, technol-
ogy allowing for product traceability through-
out its entire lifecycle already exists. Further, 

Fig. 1. Linear vs circular product lifecycle
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Fig. 2. The environmental impact of fashion and consumer electronics
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tech-solutions that combine physical mark-
ing with a digital twin allow for improved 
inventory and stock management. Big data 
and innovative technologies are at the heart of 
complex logistics models and are needed in the 
production planning and inventory manage-
ment of the circular economy as well.

The blocks to build with
The ten building blocks included in the 

report encompass the product’s entire lifecy-
cle. The first one is design for circularity. Here, 
one of the key challenges is using many differ-
ent materials to produce one product and the 
resulting difficulty of disassembling such an 
item. Making more mono-material designs in 
both fashion and consumer electronics could 
certainly make circularity easier to implement.

Next is the development of innovative 
(raw) materials. In electronics, e.g., research-
ers from the University of Sydney are working 
on replacing the rare metal indium – a compo-
nent of touch screens in consumer electronics 
– with a combination of silver and tungsten 
oxide, which are more widely available.

The third building block, on-demand and 
circular production, deals with the issues of 

waste generated during production and over-
production. In the manufacturing phase, waste 
should be reused as much as possible, e.g., 
wastewater can be used for industrial cooling 
or, as long as it is free of pollutants – to water 
the outside areas. Overproduction, however, is 
one of the most pressing issues that many indus-
tries, particularly fashion, must resolve. Around 
20% of manufactured garments in the fashion 
industry are never used; reducing that number 
even just by half could free up eight million 
hectares of land and reduce the sector’s waste 
by ten million tonnes. Since optimisation is key 
to circularity, demand-driven manufacturing 
(e.g., producing a garment once a customer paid 
for it or producing uncoloured garments) and 
late-stage differentiation (e.g., only dyeing fabric 
once a specific order is placed) could be very 
useful. Here again, logistics service providers 
will play a vital role, providing demand fore-
casting and predictive inventory rebalancing.

The fourth building block is reusable and 
environmentally friendly packaging around 
the inner product and in external shipping 
packaging. Government programmes can play 
a significant role, such as in the UK, where 
the cabinet offered £200m for research on 

environmentally friendly packaging, e.g., 
from plants, wood chippings, and food waste.

The next block is smart product return and 
recovery solutions which ensure that manu-
facturers can receive and reuse products and 
materials. This is followed by the sixth stepping 
block – new use concepts, such as pay-per-
use models, and product rentals and leases. 
For these two blocks, again, logistics services 
come into the main focus since the need for 
innovative digital ecosystems that make secure 
returns and exchanges feasible for the largest 
consumer groups possible is necessary.

The seventh block concerns reselling 
and refurbishing. The GHG-E savings from 
extended use of a product through reselling 
and refurbishment are enormous. But, resell-
ing and refurbishing also require smart logis-
tics since deciding early on where a returned 
product should go next is essential. 

The eighth stepping block is viable repair 
business models. The logistics of getting the 
product sent out for repairs and financial 
feasibility pose serious challenges. As it is 
today, repairs don’t seem to make finan-
cial sense for manufacturers and customers 
alike. However, the report points out that 

Fig. 3. The role of the 5 Rs in the circular product lifecycle
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repairs are costly because they are mostly 
performed manually and automating this 
process would drive the costs down.

The ninth block is smart asset collection and 
material recovery to get the maximum value of 
end-of-life products. Implementing national 
collection systems for these items is key, as are 
incentives for consumers – such as vouchers 
for returns, simplifying the process, and reduc-
ing costs to customers for returning products.

The last building block is advanced recy-
cling technologies. Here, once more, logisti-
cal solutions are invaluable to accumulate, 
direct, and sort product flows by, e.g., mate-
rial type or its condition.

Reaching the critical level
The road to sustainability for global indus-

tries is far from simple. For circularity to take 
root and deliver on its promise to significantly 
lower GHG-E and become profitable, all stake-
holder groups must participate in the process.

The report identified circularity’s four key 
levers, i.e., on the brand side – brand uptake, 
which is the share of brands offering sustainable 

products and business models, and assortment 
share – brand’s portfolio share that is circular-
ity-focused, and on the consumer side – con-
sumer participation and level of circular behav-
iour. “Uptake in each of these levers must reach 
a critical level before the combined effect of 
circularity has a significant impact on the share 
of circularity,” says the report.

In order for the circular model to estab-
lish itself, there are some immediate steps 
stakeholders should take. Brands and manu-
facturers must establish specific, measurable 
targets, e.g., for GHG-E reductions; innovate 
their products and business models; part-
ner with peers and suppliers to incorporate 
industry standards and data sharing; take 
a holistic approach to circularity throughout 
their organisation and raise societal aware-
ness about its benefits.

For consumers, a shift in behaviour is vital 
to ensure that companies can optimise their 
5 Rs. That means a sustainable approach to 
lifestyle and adapted purchasing behaviour as 
well as peer education, through word of mouth 
and via social media, as well as feedback loops 

Fig. 5. Circularity as a function of four levers

– sharing customer opinions with businesses 
to enable swift adjustments.

Logistics players have always been pivotal 
in business, but the transition to a circular 
economic model is impossible without effec-
tive supply-chain schemes. Logistics systems 
will be responsible for supply chain redesign 
and transparency, best-practices information 
exchange among various sectors, and striving 
for transportation decarbonisation.

Also, governments must play an active 
and visible role in the transition. Regulatory 
guardrails can steer the progression of the 
changes and speed them up by, e.g., ban-
ning the destruction of functional products 
or updating and restricting recycling rules. 
The state can also stimulate technology and 
product innovation by offering solutions such 
as investment opportunities and incentive 
programmes. Cabinets are also responsible 
for monitoring and progress management 
with local and global data collection, and 
overseeing progress in sustainability-related 
activities. Additionally, public awareness 
campaigns encourage sustainable behaviour 
on an individual level and stimulate societal 
demand for circularity and its benefits.

Talking logistics
Consumer electronics and fashion sec-

tors were chosen as case studies for this report 
because all consumer goods are responsible 
for 25% of global GHG-E, second only to the 
mobility sector. With increasing calls for imme-
diate action towards building a more sustain-
able future, all industrial manufacturing and 
consumer behaviours must accommodate 
global environmental targets.

The circular economy model can help 
integrate the natural ecosystems with busi-
ness and consumer needs while redefining 
the concept of growth and focusing on eco-
logical and societal benefits. Achieving these 
goals is undeniably linked to some game-
changing innovations from the logistics 
service providers. They are the enablers and 
orchestrators of the transition, which is based 
on highly-efficient supply chain flows.

And since we’re now living with a looming 
threat of a global war, let us end with a relevant 
WWII Gen. Omar Bradley quote, “Amateurs 
talk strategy. Professionals talk logistics.”. �
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