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In addition, interest in the concept of 
a circular economy has intensified as 
automakers Nissan and, more recently, 
Toyota have expanded their plans to 
build electric vehicles. 

But, in spite of this interest, Japanese 
progress in urban mining had been 
slow. Large listed companies, including 

Asahi Holdings, the industrial services 
group, were already engaged in the 
business — with source materials rang-
ing from cars and electronics to old 
dental fillings. However, they were fac-
ing challenges. They were consistently 
missing collection targets, and finding 
that the high cost of recovery versus 

Circular Economy

The Tokyo 2020 Olympics were the first 
Games to be postponed by a global pan-
demic, the only ones held without live 
audiences, and a landmark example of 
costs far exceeding original projections.

But, in one aspect, Tokyo’s Olympics 
may be remembered as a success: as an 
experiment in how a “circular econ-
omy” that breaks with the current take-
make-dispose model of industrial out-
put and consumption might evolve. For 
the first time, all 5,000 gold, silver and 
bronze medals distributed to the win-
ning athletes were made from recycled 
materials. They were the result of an 
unprecedented urban mining project 
designed to showcase what Tokyo said 
were uniquely sustainable games. 

Toshio Nakamura, a director at ReNet 
Japan, which took part in the medal 
project, says: “Realising a circular econ-
omy requires the co-operation of many 
people, including consumers, recyclers, 
retailers and manufacturers . . . the 
goal of producing the Olympic medals 

made it possible for many of these 
stakeholders to work together.” 

After a nationwide push to collect 
used electronics — involving 90 per cent 
of the country’s local authorities, 1,300 
schools and 2,400 retail outlets — some 
80,000 tons of waste were amassed. By 
the time the rubbish yielded its treasure 
— in a smelting process that generates 
significant carbon emissions — the 
Olympic organisers had 30kg of gold, 
4,100kg of silver and 2,700kg of bronze.

For some years, Japanese corpora-
tions and both local and central govern-
ments had toyed with the possibilities of 
the circular economy. Ambitions that 
focused on recycling, production and 
design seemed perfect for Japan, as a 
resource-poor country with an 
advanced manufacturing and consumer 
economy. 

In urban mining — whereby precious 
metals and other materials are har-
vested from high-tech waste — the 
potential appeared strong. Japan could 
point to an already sophisticated recy-
cling infrastructure for general rubbish, 
a roster of companies capable of hand -
ling the technical complexities of 
extracting precious metals, and a popu-
lation generating mountains of 
unwanted phones, laptops, TVs and 
other rubbish. 

the value of the extracted metals often 
put urban mining on the wrong side of 
profitability.

Asahi was not directly involved in the 
medals project, but it is among a hand-
ful of companies that investors are 
focusing on as future champions of 
urban mining, and the circular econ-
omy principle in general. 

It has developed an analytics system 
that can establish the precise volume of 
precious metals in any given quantity of 
waste electronics or recyclable materi-
als. And its expertise extends to com-
mercialising processes for urban mining 
that allow the removal of precious met-
als from both semiconductors and the 
equipment used to make them. 

Asahi’s chief executive, Tomoya 
Higashiura, says the Olympic medal 
project made a critical difference in rais-
ing public awareness. The next chal-
lenge will be maintaining the momen-
tum now the Olympic torch has moved 
on, he adds.

However, the importance of the 
project goes beyond public involve-
ment in the supply of materials. The 
expansion of urban mining, says 
Higashiura, will depend on several 
other factors: innovation in the extrac-
tion of the precious metals; significant 
increases in the value of the precious 

metals; and, perhaps more vitally, a 
transformation of how high-tech goods 
are made so that they are easier to recy-
cle, once their useful days are over.

“There are two key points to moving 
towards a recycling-based economy 
that will benefit our company, although 
it is not something we can implement on 
our own,” says Higashiura. “First, we 
need to rethink our production meth-
ods and product structures to make it 
easier to disassemble and recy-
cle . . . The other is to more widely share 
the cost of the recycling process.” 

Until and unless those changes come, 
he says, the establishment of a true cir-
cular economy will face challenges, 
despite the rising popularity of the idea 
— and the fact that his company envis-
ages much of its future value creation as 
arising from the concept.

Yuka Tajima, spokeswoman for River 
Holdings, which took part in the medal 
project, says urban mining from small 
home appliances that contain a lot of 
highly valuable metals will be profit -
able. “But many small home appliances 
use a very small amount of precious 
metals and many materials such as plas-
tic are used,” she warns. In fact, “it 
seems we will shift to the point of how 
efficiently plastics can be extracted 
from small household appliances”.

Olympic legacy of Japan’s experiment in urban mining
Precious metals

Scheme to make Games 
medals from old gadgets has 
lessons for all. By Leo Lewis 

in January this year. “Hundreds of [Just 
Eat’s] restaurant partners are able to get 
our boxes for their home delivery,” says 
Pierre Paslier, co-founder and co-CEO 
of Notpla. “We hope that, as we have 
more manufacturing capacity for this, 
we can enter other European markets.” 

With a background at L’Oréal making 
cosmetics containers, Paslier began 
crafting seaweed materials in his 
kitchen. Now, Notpla processes about 
30 seaweeds from around the world.

But, for all the momentum behind 
seaweed, it faces obstacles. “We are lim-
ited by manufacturing capacity,” Paslier 
admits. Production cannot be scaled to 
the point that it can drive down costs, he 
adds, and “we might never really beat 
the virtual price of plastic”.

Nevertheless, in December, Notpla 
closed a £10mn series A financing 
round led by Horizons Ventures, a fund 
that invests the fortune of Hong Kong 
dealmaking king Li Ka-shing.

At the same time, investors are 
increasingly interested in seaweed as a 

tool to reduce methane emissions. 
Researchers have found that adding cer-
tain types of seaweed to cattle feed can 
cut the level of methane cows release.

Canada’s Cascadia Seaweed, a Van-
couver Island-based producer, is now 
developing seaweed that can bring 
down cows’ methane emissions as well 
as fatten them. Chief executive Mike 
Williamson notes that cattle feed pro-
ducers operate on very thin margins, so 
they are unlikely to volunteer to add 
seaweed just to cut emissions. “But they 
will pay more if — in reducing their car-
bon footprint — they also have to feed 
their cows less overall.”

Cascadia has built seven seaweed 
farms in Canada and is preparing to 
launch a seaweed food brand, Kove. 

A 30-year veteran of the Royal Cana-
dian Navy, Williamson says he jumped 
into the seaweed business well aware 
that previous attempts to make money 
with seaweed have floundered. But now, 
he says: “Two things have fundamen-
tally changed — the rise of plant-based 

food, and we are finally starting to take 
climate change seriously.”

Regulators’ approaches to seaweed 
farming so far look similar to the rules 
they apply to fishing, says Humphrey 
Atkinson, head of operations at Notpla. 
“In the EU, there are regulations on pro-
duction and limits on the amount of 
wild harvesting,” he says. Rules for fish-
ing are being used as guidance for sea-
weed cultivation and harvesting — and 
that will apply to rules for the labour 
force too, Atkinson adds.

Global warming and rising sea tem-
peratures, so far, do not seem to have 
had a widespread impact on seaweed. 
But extreme weather does present a 
threat. Freshwater floods can hurt sea-
weed farms, which are usually located 
off coastlines. 

“If you are in an area where there is a 
lot more rain, that is going to flood a lot 
more rivers and the rivers are going to 
put a lot more freshwater into the 
ocean,” Williamson says. “Seaweed does 
not like a freshwater bubble.”Seaweed wrap: Notpla food boxes

Hardy and abundant, seaweed is play-
ing an increasing role in sustainability 
initiatives: finding its way into packag-
ing, cattle feed, and human diets. 

In Europe, for example, although lev-
els of seaweed production are relatively 
low, the EU has been investing in sea-
weed development and private invest-
ment funds are starting to explore 
opportunities. Big companies, too, are 
dabbling with the crop. Food multi -
national Nestlé has created plant-based 
versions of shrimp and eggs made with 
seaweed, and consumer goods business 
Unilever has invested in seaweed as a 
compound in cleaning products. 

“Seaweed” — which comprises thou-
sands of species — is actually a misnomer, 

argues the US National Oceanic and 
Atmospheric Administration, a federal 
agency. A weed spreads fast and can dam-
age its surroundings, but seaweed creates 
a habitat for aquatic life.

Karen Scofield Seal, chief executive 
and co-founder of Oceanium, a UK-
based seaweed processor developing 
kelps in the cold Atlantic and Pacific 
Northwest waters, believes it can do 
much more. “The sustainable seaweed 
industry is in its infancy in the western 
hemisphere but is rightly gaining signif-
icant attention,” she says. 

According to research firm Markets 
and Markets, the global seaweed culti-
vation market is now worth around 
$17bn but is expected to nearly double 
by 2025. Although Asia dominates, cul-
tivation is increasing in the west. 

Food delivery company Just Eat Take-
away recently partnered with London-
based Notpla, which makes biodegrada-
ble packaging from seaweed. The result-
ing food boxes were rolled out in the UK 
in October 2021 and in the Netherlands 

Can kelp help? Investors eye sustainable harvest from seaweed
Oceans

Regulation and climate will 
impact crops from the sea, 
says Patrick Temple-West

Gold standard: Sunisa Lee displays her winner’s medal from the Tokyo Games
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Auto manufacturing Focus shifts from fuels to making a car sustainable before its first journey — and after it has made its last trip, writes Peter Campbell

materials. Bentley’s EXP 100 GT 
coupé, unveiled at the VW-owned 
brand’s centenary celebration in 
2019, contained reclaimed wood 
around its seats, and was coated in 
paint made from recycled rice husks.

But Volvo’s Polestar has gone a step 
further. It intends to sell a completely 
carbon-free model — currently called 
the Polestar Zero — by the end of the 
decade. “That car needs to be produced 
with renewable energy but it also needs 
to be ‘circular’,” says Klarén. “We can 
reuse components or produce compo-
nents with recycled content.”

At the heart of the conundrum of 
making a truly “circular” electric car is 
the battery.

Several carmaker brands have 
already taken batteries from used vehi-
cles to make static power storage — the 
Johan Cruyff arena in Amsterdam has 
its back-up power provided via a bank of 
batteries taken from old Nissan Leaf 
cars. “If we put batteries on the market, 
we need to ensure they can be taken 
back or used for [a] second life,” says 
Polestar’s Klarén. 

Being able to reuse parts in this way — 
or recycle them in new cars — will also 

require a new approach to taking vehi-
cles apart at the end of their lives.

Under the door in the prototype BMW 
is a single button that dismantles the car 
— allowing each part to be taken off indi-
vidually for reuse in the future.

“My personal guess is that the recy-
cling business for cars in 20 years is 
going to be very different from today’s 
recycling businesses,” says BMW’s 
Becker. “Today’s business is based on 
the legislative framework that was cre-
ated in the year 2000,” he explains. “But 
it was all about ‘can you recycle it?’ It 
was not about closing loops.”

Driving force: BMW’s i Vision concept car on display in 2021 — Jan Hetfleisch/Getty Images

W hen passengers settle 
into the back seat of the 
new Ford Bronco Sport, 
little do they know that 
parts of the car just 

inches away were once discarded fishing 
nets, bobbing about in the world’s 
oceans.

The US carmaker, which has experi-
mented in the past with using recycled 
plastics, has refashioned this netting 
into wire holders weighing just
5 grammes for the sport utility vehicle.

“While these clips are small, they are 
an important first step in our explora-
tions to use recycled ocean plastics for 
additional parts in the future,” says Jim 
Buczkowski, one of Ford’s research and 
development directors.

And, for carmakers looking to reduce 
their carbon footprint, retrieving waste 
from the sea will need to be one of sev-
eral tactics. 

McKinsey, the consultancy, estimates 
that 60 per cent of auto industry emis-
sions by 2040 will come from the mate-
rials used in production — unless there 
is further action to improve sustainabil-
ity in manufacturing.

Right now, roughly half the cost of a 
vehicle is spent on materials that will 
not be recycled, according to calcula-
tions by the Circular Cars Initiative, a 
grouping of businesses set up by the 
World Economic Forum to increase the 
use of renewable materials.

So, while carmakers continue to seek 
ways to cut emissions during driving, a 
simultaneous push is under way to cut 
them in the supply chain, and then to 
increase the material that is recycled at 
the end of a car’s life.

The ultimate goal is a “circular car”: 
one that uses materials retrieved 
from older models in its components 
or bodywork in an attempt to change 
the linear take-make-dispose pro-
duction model. The ultimate ambi-
tion may be a “closed-loop” system, in 
which materials are reused for the 
same purpose. 

“We are looking at using recycled con-
tent, at recyclability, and looking into 
the batteries,” says Fredrika Klarén, 
head of sustainability at Polestar, the 
electric brand spun out of Sweden’s 
Volvo. “If we can’t make them ‘circular’, 
then we can’t do electrification in a sus-
tainable way.” 

“The fossil fuel car is the perfect 
example of a linear product, because the 
fuel in it combusts and literally disap-
pears,” she explains. “But electric cars 
can be more circular, because you 
recharge them.” 

Using recycled material is a key way 
to lower emissions in the supply chain, 
while avoiding waste from products that 
reach the end of their useful life. Yet it is 
a daunting task. 

Modern cars typically incorporate 
between 8,000 and 10,000 different 
materials within them, says BMW, the 
German carmaker. But, while recycling 

has become relatively common in other 
industries, the quality needed for auto-
motive parts and car body materials has 
ruled out using recycled materials.

However, newer recycling technolo-
gies — which can, for instance, filter out 
automotive aluminium from other 
metals — allow carmakers to consider 
seriously, for the first time, making 
large parts of their vehicles out of sec-
ond-hand material.

“Automotive grade quality is not a 
given for recycled material,” says Tho-
mas Becker, head of sustainability at 
BMW. Even a trace of copper makes sec-
ond-hand aluminium more corrosive, 
and so useless to carmakers.

Nevertheless, BMW has introduced a 
“secondary first” principle, where sup-
pliers must justify on cost or quality 
grounds the use of brand new material, 
rather than recycled parts.

“The burden of proof has been turned 
around, as a principle,” says Becker. 

To try to demonstrate the potential 
for recycled parts, BMW built a bespoke 
model — the i Vision Circular — made 
entirely from recycled materials.

On display at the COP26 climate sum-
mit in November 2021, it set out to dem-
onstrate the potential of recycling in a 
vehicle, even if only one vehicle has 
been made.

“Steel, aluminium, plastics and glass 
are all the materials with the highest 
environmental impact, and that is 
where we can lower our carbon foot-
print,” says BMW’s Daniela Bohlinger, 
who designed the vehicle. 

In fact, several carmakers have 
now produced “vision cars” designed 
to show the potential of recycled 

Carmakers change 
direction on use of 
recycled materials   

‘We are looking at using 
recycled content, at 
recyclability, and looking 
into the batteries’


