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Introduction

This newsletter looks at building and city design to reduce energy requirements; gives a biofuels
update; includes a discussion on the realities of plastic recycling in the UK and elsewhere, followed
by an item on producing oil from plastic; and ends with an energy initiative with potential benefits
for up to a billion people. A lot to think about. Hopefully, something here will inspire you to take
action and make at least a small difference.
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1 Ways to cool buildings down with less or even no AC.
By Martha Henriques, BBC Future website, 23 August 2019

At first sight, the view could be mistaken for the rolling hummocks of Hobbiton, right down to
the perfectly circular doors opening out of the lush green hillside. But the doors are made of
glass, and inside them are not cosy hobbit holes but an array of large mechanical steel arms
and levers holding some of the doors ajar.

These hills are part of the roof of the California Academy of Sciences in San Francisco, US. The
undulating green roof is one of a series of engineering and design features that make the
academy one of the largest passively ventilated spaces in the US. This means that even in the
peak of summer, the bulk of this building relies on clever manipulation of the elements to stay
cool, with next to no air conditioning.
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The intriguing design of the California Academy of Sciences is built to promote cooling air
movement around the building (Credit: Cody Andresen)

Roofs like these are one way that architects, engineers and designers are rethinking buildings
to find ways to keep them cool without air conditioning. The challenge is becoming
increasingly urgent; it has been yet another scorching year, with heatwaves steamrolling
Australia, southern Asia, North America and Europe. To deal with heatwaves, made more
frequent by climate change, the number of AC units is expected to more than triple worldwide
by 2050. As well as guzzling huge amounts of electricity, AC units contain refrigerants that are
potent greenhouse gases. These refrigerants are in fact the fastest-growing source of
greenhouse gas emissions in every country on Earth.

But there are alternatives, and plenty of them. From ancient building designs that have been
tried and tested over 7,000 years, to the cutting-edge technologies at the California Academy
of Sciences, it is possible to create buildings that stay cool with virtually no energy
requirements at all.

At the academy, the roof’s grassy domes divert the natural flow of air inside the building. As
the wind blows across, one side of the hills is at negative pressure, which helps to suck air
through the automatically controlled roof windows and into the building. The fact that the
roof is covered with vegetation also helps to bring the temperature down in the space below,
as well as providing a habitat for wildlife above.

“We start off with the attitude of how far can we go in designing the building on the
assumption that we’re not going to have AC,” says Alisdair McGregor, global leader for
mechanical engineering at Arup, who was involved in the building’s design. But it’s rare to
fully climate-control the whole building by that approach, he adds. There might be constraints
imposed by a noisy motorway next to a building, making it unfeasible to open the windows.
Or the building could have a lot of hot equipment or people with particular needs, such asin a
hospital. But at least it means that AC, along with its costs and emissions, is reduced to the



bare minimum. The California Academy of Sciences is a pinnacle in passive design. But it was
also an almost half-billion-dollar project with access to some of the best engineers and
architects in sustainable development. What about the much more ordinary, everyday
buildings that most of us spend the majority of our time in — can passive cooling also make
them heatwave-proof?

One of the simplest forms of passive cooling makes use of the temperature change in the air
when water evaporates. Water requires energy to go from the liquid state to vapour, and it
takes that energy from the air in the form of heat. “Evaporative cooling is a natural
phenomenon,” says Ana Tejero Gonzdlez, an engineer at Valladolid University in northern
Spain. “We can see a lot of examples in nature where this happens.” It can cool a surface as
well as a body of air, such as your skin when you sweat, or a dog’s tongue when it pants.

In Gonzélez’s region of Spain, a traditional vessel called a botijo uses the same principle. The
botijo is a large pot made of porous clay and used to carry water or wine, which farm
labourers would take out into the fields. Small amounts of the drink evaporates through pores
in the clay walls, keeping the liquid inside cool even under the hot Spanish sun.

In architecture, the use of evaporative cooling goes back to ancient Egypt and the Romans.
But some of the more elaborate examples are from Arabic architecture and a structure called
the mashrabiya. A mashrabiya is an ornate, traditionally wooden lattice carved with intricate
designs, found on the outside or the inside of a building. As well as providing shade, in the
summer the mashrabiya would be home to porous earthenware pots — like the botijo — filled
with water. These would help to cool the room as a breeze flowed through the mashrabiya
and over the pots.

But there are even simpler ways to harness evaporative cooling in a building or outside space.
A body of water in a courtyard — a pond, fountain or runnels of water flowing throughout the
space — all do the same job. And inside, placing an earthenware pot of water near a window
or draughty spot can help to cool the place down.

1.2 Earth

If currently temperate regions of the global north are going to become equipped to deal with
routine extreme heat, there is a lot to be learned from buildings, both ancient and modern, in
the global south, says Manit Rastogi, a founding partner at the architectural firm
Morphogenesis, based in India. “This part of the world has always been hot,” says Rastogi.
Passive cooling systems have been a matter of necessity for thousands of years. “Most of the
architecture we’ve done traditionally here are phenomenal examples of achieving cool
conditions without mechanical means.”

Even in exposed, hot and arid climates, cooler temperatures are never too far away. In Jaipur,
the capital of Rajasthan state in northern India, daytime temperatures regularly reach
upwards of 40C in the summer months. But just a few metres below ground, the temperature
of the earth in the region remains a much gentler 25C, even through the fiercest summer
heat. The solution is to dig down, says Rastogi, who designed the Pearl Academy of Fashion in
Jaipur using this principle. Rastogi and his colleagues used a traditional Indian stepwell, or



baoli, within an internal shaded courtyard at the academy. Banks of grey stone steps lead
down seamlessly to the edge of a large, still pool of collected rainwater and treated
wastewater from the building. The pool, cooled by the subterranean temperatures, absorbs a
substantial amount of heat from the courtyard, keeping the air fresh. “Digging into the earth is
very, very effective,” says Rastogi.

While it might be an attractive solution, digging an enormous well inside your property isn’t
necessary to make use of the same phenomenon. Commercial ground source heating and
cooling systems also make use of the earth’s more or less stable year-round temperature by
pumping a liquid through buried pipes outside. The liquid’s temperature falls to that of the
earth, and is then pumped back inside, where it can run through underfloor pipes to cool the
house down. These systems can be used to both heat buildings in winter and to cool them in
summer. Global uptake of them for heating has been slow, but they are becoming increasingly
popular for cooling, particularly in northern Chinese cities in the summer.

Besides its baoli, the Pearl Academy of Fashion in Jaipur uses a few other tricks to keep the
temperature down. From the outside, the building is a simple rectangular shape, which may
not look very elegant but has the benefit of maximising the amount of internal space for
external surface area, as every square foot exposed to the Sun absorbs heat. The building is
shrouded in a jaali, or perforated stone “skin” about four feet from the outer walls, which
helps to shade the building and buffer the temperature. “A lot of these strategies are about
being in touch with nature and understanding how it works,” says Rastogi. “Understand the
site and that particular typology, and the job will be a lot easier.”

The result is that interior of the academy is a fairly tepid 29C even in the hottest months,
when temperatures outside are regularly more than 40C. This allows air conditioning to be
used very modestly, when it is necessary at all.

1.3 Wind

The city of Yazd in Iran is known as “windcatcher city”. The windcatchers are towers with
arched glassless windows sat atop flat-roofed buildings, facing the direction of the prevailing
winds. For centuries, these towers have caught the breeze and channelled it down to the
dwellings, split into channels by a series of blades within the tower. The arched roof of the
windcatcher helps to encourage circulation of air even when there is not a strong breeze
blowing. Sometimes the air flows over a basin of water, or even a deep reservoir in a domed
chamber, to encourage further cooling.

The windcatchers of Yazd are among the most varied and creative in the Middle East,
according to research by Mahnaz Mahmoudi Zarandi, an assistant professor of architecture at
the Qazvin Islamic Azad University in Tehran. An analysis of Yazd’s windcatchers found that
the most effective models decreased air temperature indoors from 40C to 29.3C.

In ordinary buildings that aren’t fortunate enough to have a windcatcher built in, there are

still options, says Arup’s McGregor. Having windows open on different sides of a building at
different heights can help to pull air through. “You sometimes see that effect too much, and
you almost get a howling gale through,” says McGregor. “For example, a tall atrium with an



opening at the top and a door at the bottom. But by varying the openings, you can control the
air flow through the building.”

Ground source heating and cooling systems use the earth's stable subterranean temperature
to regulate the indoor climate (Credit: Getty Images)

1.4 Concrete jungle

Thinking on the scale of individual buildings, however cleverly designed, can only bring the
thermostat down so far. But understanding the way that buildings interact with the rest of the
urban landscape can help bring it down a notch further.

The London skyscraper known as the “walkie-talkie” provides a lesson in how not to do this.
The building has one giant concave face. While it might look fancy, there is a reason that
inward-curving skyscrapers aren’t very common. Before the building was completed, it was
discovered that the vast shiny concave surface acted like a magnifying glass, focusing the
Sun’s rays on one small area. That focus happened to be a few metres of pavement outside a
hairdresser’s and a Vietnamese restaurant. The result was temperatures so hot that paint
melted, car parts blistered and buckled, tiles shattered and a doormat set on fire.

The problem has now been fixed thanks to the addition of a last-minute brise soleil, or giant
sunshade made of aluminium slats. But it shows how profoundly a design tweak can alter the
temperature of the urban landscape. Even without skyscraper-sized magnifying glasses
scorching the pavements, there is the issue of the urban heat island effect — where dull, grey
concrete absorbs the Sun’s heat and radiates it back out onto sweltering pedestrians, like a
highly unnecessary hot water bottle.

We might think of the heat-island effect as a necessary evil of summer in the city. But urban
spaces can be adapted to reduce it. One of the most effective ways is by bringing in some
vegetation. We all know this intuitively — it is the difference between the shady tree-lined
boulevards of a city like Palma, Majorca, and the blistering exposed sidewalks of New York.

In Medellin, Colombia, the city authorities have been experimenting with “green corridors”
through the city. They developed 30 green corridors in otherwise grey parts of the city,
making use of the verges of 18 roads and 12 waterways. These green strips lowered



temperatures by 2C. A study by Monica Turner, an ecologist at the University of Wisconsin-
Madison, showed that even broader tree cover can reduce urban temperatures by up to 5C.

Lush vegetation helps to keep cities such as Chengdu, China, cool in summer (Credit: Getty
Images)

Many cities are taking similar steps. Milan’s municipal authorities plan to plant three million
trees in the city by 2030. Melbourne, Australia, has also begun a tree-planting programme to
keep the city liveable through future heatwaves. And new cities, such as China’s Liuzhou
Forest City are able to weave in vegetation cover from the start.

1.5 Exit strategy

Of course, even in a passively cooled building in a well-designed city, sometimes these design
measures are not going to be enough. In a hospital full of heat-generating equipment and
vulnerable people, there will be cooling requirements that go beyond what passive systems
can achieve. “Here, we don’t care about the energy so much — we just need to achieve the
right thermal conditions indoors,” says Valladolid University’s Tejero Gonzdlez.

But the bottom line is that conventional air conditioning should be a last resort, not a crutch.
Perhaps the most promising thing about passive cooling, McGregor adds, is that it offers a way
out of the vicious cycle we are currently stuck in with air conditioning: using a technology to
keep cool that actually contributes to heating the world up.

2 BioFuels Update
Source: IEA website, May 2019 Update
Transport biofuel consumption needs to triple by 2030 (to 280 Mtoe) to be on track with the

Sustainable Development Scenario (SDS). This equates to 10% of global transport fuel
demand, compared with the current level of around 3%.



Global biofuel production is not increasing quickly enough to meet SDS demand. Output
grew 7% year-on-year in 2018 to reach 88 Mtoe (152 billion litres), but average production
growth of only 3% per year is anticipated over the next five years. This falls short of the
sustained annual growth of 10% through to 2030 required to keep pace with the SDS.

Advanced biofuels from non-food crop feedstocks need to command a more substantial
share of biofuel consumption in the SDS. This is because they mitigate land use change
concerns and generally offer higher lifecycle GHG emissions reductions than conventional
biofuels.

Technologies to produce biodiesel and hydrotreated vegetable oil (HVO) from waste oil and
animal fat feedstocks are technically mature and provided 6-8% of all biofuel output in
2018. However, production of novel advanced biofuels from other technologies is still
modest, with progress needed to improve technology readiness. These technologies are
important nevertheless as they can utilise feedstocks with high availability and limited other
uses (e.g. agricultural residues and municipal solid waste).

The investment landscape for advanced biofuels is challenging, however, with only a small
share of announced projects moving into construction. Nevertheless, policy interest remains
strong, notably in Europe, India and the United States, and the Biofuture Platform, a 20-
country collaboration, advocates an increase in low-carbon biofuel consumption.

2.1 Cellulosic Ethanol

Cellulosic ethanol offers significant CO2 emissions reductions compared with fossil-based
transport fuels for internal combustion engine (ICE) passenger vehicles, as well as for trucks
and buses when used as ED95 (95% fuel ethanol with lubricants and additives). Although
regular vehicles can accommodate ethanol at low blend rates, CO, emissions reductions are
maximised when it is used at high blend shares or unblended in flexible-fuel vehicles. Higher
cellulosic ethanol production would also provide the additional benefit of curtailing
agricultural residue-burning in fields, which deteriorates air quality.

Cellulosic ethanol is one of the advanced biofuels closest to commercialisation.
Commercial-scale plants in Brazil, Europe and the United States came online during
2013-16, but their performance has so far been mixed.

Some of these plants are offline due to non-technical issues, while others demonstrate
progress in scaling up output but production remains below rated capacity. These plants are
in an extended commissioning phase because of the intensive learning curve required to
raise yields and utilisation rates through core-process optimisation, design improvements
and further modifications to improve process reliability. Important breakthroughs in pre-
treatment have been made by several of these plants in the last two years, and improved
performance will reduce investment and operational costs for the next generation of
projects.

2.2 Development of Biomass-to-Liquids fuel production from thermochemical processes

Biomass-to-Liquids (BtL) synthetic fuels produced from thermochemical processes, such as
gasification and pyrolysis, offer the potential to convert low value biomass and waste



feedstocks (including municipal solid waste) to low carbon transport fuels. The high
availability of these feedstocks means that fully commercialised thermochemical
technologies could open the door to significant volumes of advanced biofuels for the
transport sector, providing diesel substitutes in sectors that are hard to electrify.

There are various BtL technology pathways to produce transport biofuels. These are
generally at a technology readiness level between 5-7 e.g. development and demonstration.

BtL fuel production remains low. Some plants have failed to successfully operate once built
and multiple announced projects have not been developed. Several challenges slow
technology development, such as:

e Tar formation causing operational problems with downstream equipment.

o Slagging and fouling with certain feedstocks limiting plant availability.

o Difficulties with handling, storage and transportation of certain biomass and waste
feedstocks.

There is also the need to lower BtL fuel production costs.

One plant is producing methanol and ethanol from municipal solid waste in Canada, with
replication projects in development. In the United States two commercial scale projects
based on gasification and FT to produce aviation biofuels are in the later stages of
development. Sweden and Finland are also at the forefront of project development in the
area of BtL fuels.

Countries with advanced biofuel policy frameworks e.g. several European Union member
states and the United States are likely to lead future BtL development. These may open the
door for future technology leapfrogging in other countries with significant feedstock
availability should costs reduce.

3 Plastic Recycling is a myth: what really happens to your
rubbish

Oliver Franklin-Wallis, Guardian website, 17 Aug 2019

An alarm sounds, the blockage is cleared, and the line at Green Recycling in Maldon, Essex,
rumbles back into life. A momentous river of garbage rolls down the conveyor: cardboard
boxes, splintered skirting board, plastic bottles, crisp packets, DVD cases, printer cartridges,
countless newspapers, including this one. Odd bits of junk catch the eye, conjuring little
vignettes: a single discarded glove. A crushed Tupperware container, the meal inside
uneaten. A photograph of a smiling child on an adult’s shoulders. But they are gone in a
moment. The line at Green Recycling handles up to 12 tonnes of waste an hour.

“We produce 200 to 300 tonnes a day,” says Jamie Smith, Green Recycling’s general
manager, above the din. We are standing three storeys up on the green health-and-safety
gangway, looking down the line. On the tipping floor, an excavator is grabbing clawfuls of
trash from heaps and piling it into a spinning drum, which spreads it evenly across the



conveyor. Along the belt, human workers pick and channel what is valuable (bottles,
cardboard, aluminium cans) into sorting chutes.

“Our main products are paper, cardboard, plastic bottles, mixed plastics, and wood,” says
Smith, 40. “We’re seeing a significant rise in boxes, thanks to Amazon.” By the end of the
line, the torrent has become a trickle. The waste stands stacked neatly in bales, ready to be
loaded on to trucks. From there, it will go — well, that is when it gets complicated.

You drink a Coca-Cola, throw the bottle into the recycling, put the bins out on collection day
and forget about it. But it doesn’t disappear. Everything you own will one day become the
property of this, the waste industry, a £250bn global enterprise determined to extract every
last penny of value from what remains. It starts with materials recovery facilities (MRFs)
such as this one, which sort waste into its constituent parts. From there, the materials enter
a labyrinthine network of brokers and traders. Some of that happens in the UK, but much of
it — about half of all paper and cardboard, and two-thirds of plastics — will be loaded on to
container ships to be sent to Europe or Asia for recycling. Paper and cardboard goes to mills;
glass is washed and re-used or smashed and melted, like metal and plastic. Food, and
anything else, is burned or sent to landfill.

Or, at least, that’s how it used to work. Then, on the first day of 2018, China, the world’s
largest market for recycled waste, essentially shut its doors. Under its National Sword policy,
China prohibited 24 types of waste from entering the country, arguing that what was
coming in was too contaminated. The policy shift was partly attributed to the impact of a
documentary, Plastic China, which went viral before censors erased it from China’s internet.
The film follows a family working in the country’s recycling industry, where humans pick
through vast dunes of western waste, shredding and melting salvageable plastic into pellets
that can be sold to manufacturers. It is filthy, polluting work — and badly paid. The
remainder is often burned in the open air. The family lives alongside the sorting machine,
their 11-year-old daughter playing with a Barbie pulled from the rubbish.

For recyclers such as Smith, National Sword was a huge blow. “The price of cardboard has
probably halved in the last 12 months,” he says. “The price of plastics has plummeted to the
extent that it isn’t worth recycling. If China doesn’t take plastic, we can’t sell it.” Still, that
waste has to go somewhere. The UK, like most developed nations, produces more waste
than it can process at home: 230m tonnes a year — about 1.1kg per person per day. (The US,
the world’s most wasteful nation, produces 2kg per person per day.) Quickly, the market
began flooding any country that would take the trash: Thailand, Indonesia, Vietnam,
countries with some of the world’s highest rates of what researchers call “waste
mismanagement” — rubbish left or burned in open landfills, illegal sites or facilities with
inadequate reporting, making its final fate difficult to trace.

The present dumping ground of choice is Malaysia. In October last year, a Greenpeace
Unearthed investigation found mountains of British and European waste in illegal dumps
there: Tesco crisp packets, Flora tubs and recycling collection bags from three London
councils. As in China, the waste is often burned or abandoned, eventually finding its way
into rivers and oceans. In May, the Malaysian government began turning back container



ships, citing public health concerns. Thailand and India have announced bans on the import
of foreign plastic waste. But still the rubbish flows.

We want our waste hidden. Green Recycling is tucked away at the end of an industrial
estate, surrounded by sound-deflecting metal boards. Outside, a machine called an Air
Spectrum masks the acrid odour with the smell of cotton bedsheets. But, all of a sudden,
the industry is under intense scrutiny. In the UK, recycling rates have stagnated in recent
years, while National Sword and funding cuts have led to more waste being burned in
incinerators and energy-from-waste plants. (Incineration, while often criticised for being
polluting and an inefficient source of energy, is today preferred to landfill, which emits
methane and can leach toxic chemicals.) Westminster council sent 82% of all household
waste — including that put in recycling bins — for incineration in 2017/18. Some councils have
debated giving up recycling altogether. And yet the UK is a successful recycling nation:
45.7% of all household waste is classed as recycled (although that number indicates only
that it is sent for recycling, not where it ends up.) In the US, that figure is 25.8%.

3.1 Some plastic recycling realities

If you look at plastics, the picture is even bleaker. Of the 8.3bn tonnes of virgin plastic
produced worldwide, only 9% has been recycled, according to a 2017 Science Advances
paper entitled Production, Use And Fate Of All Plastics Ever Made. “I think the best global
estimate is maybe we’re at 20% [per year] globally right now,” says Roland Geyer, its lead
author, a professor of industrial ecology at the University of California, Santa Barbara.
Academics and NGOs doubt those numbers, due to the uncertain fate of our waste exports.
In June, one of the UK’s largest waste companies, Biffa, was found guilty of attempting to
ship used nappies, sanitary towels and clothing abroad in consignments marked as waste
paper. “I think there’s a lot of creative accounting going on to push the numbers up,” Geyer
says.

“It's really a complete myth when people say that we’re recycling our plastics,” says Jim
Puckett, the executive director of the Seattle-based Basel Action Network, which campaigns
against the illegal waste trade. “It all sounded good. ‘It’s going to be recycled in Chinal!’ |
hate to break it to everyone, but these places are routinely dumping massive amounts of
[that] plastic and burning it on open fires.”

Recycling is as old as thrift. The Japanese were recycling paper in the 11th century; medieval
blacksmiths made armour from scrap metal. During the second world war, scrap metal was
made into tanks and women’s nylons into parachutes. “The trouble started when, in the late
70s, we began trying to recycle household waste,” says Geyer. This was contaminated with
all sorts of undesirables: non-recyclable materials, food waste, oils and liquids that rot and
spoil the bales.

At the same time, the packaging industry flooded our homes with cheap plastic: tubs, films,
bottles, individually shrink-wrapped vegetables. Plastic is where recycling gets most
controversial. Recycling aluminium, say, is straightforward, profitable and environmentally
sound: making a can from recycled aluminium reduces its carbon footprint by up to 95%.
But with plastic, it is not that simple. While virtually all plastics can be recycled, many aren’t
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because the process is expensive, complicated and the resulting product is of lower quality
than what you put in. The carbon-reduction benefits are also less clear. “You ship it around,
then you have to wash it, then you have to chop it up, then you have to re-melt it, so the
collection and recycling itself has its own environmental impact,” says Geyer.

Household recycling requires sorting at a vast scale. This is why most developed countries
have colour-coded bins: to keep the end product as pure as possible. In the UK, Recycle Now
lists 28 different recycling labels that can appear on packaging. There is the mobius loop
(three twisted arrows), which indicates a product can technically be recycled; sometimes
that symbol contains a number between one and seven, indicating the plastic resin from
which the object is made. There is the green dot (two green arrows embracing), which
indicates that the producer has contributed to a European recycling scheme. There are
labels that say “Widely Recycled” (acceptable by 75% of local councils) and “Check Local
Recycling” (between 20% and 75% of councils).

Since National Sword, sorting has become even more crucial, as overseas markets demand
higher-quality material. “They don’t want to be the world’s dumping ground, quite rightly,”
Smith says, as we walk along the Green Recycling line. About halfway, four women in hi-vis
and caps pull out large chunks of cardboard and plastic films, which machines struggle with.
There is a low rumble in the air and a thick layer of dust on the gangway. Green Recycling is
a commercial MRF: it takes waste from schools, colleges and local businesses. That means
lower volume, but better margins, as the company can charge clients directly and maintain
control over what it collects. “The business is all about turning straw into gold,” says Smith,
referencing Rumpelstiltskin. “But it’s hard — and it’s become a lot harder.”

3.2 Max

Towards the end of the line is the machine that Smith hopes will change that. Last year,
Green Recycling became the first MRF in the UK to invest in Max, a US-made, artificially
intelligent sorting machine. Inside a large clear box over the conveyor, a robotic suction arm
marked FlexPickerTM is zipping back and forth over the belt, picking tirelessly. “He’s looking
for plastic bottles first,” Smith says. “He does 60 picks a minute. Humans will pick between
20 and 40, on a good day.” A camera system identifies the waste rolling by, displaying a
detailed breakdown on a nearby screen. The machine is intended not to replace humans,
but to augment them. “He’s picking three tonnes of waste a day that otherwise our human
guys would have to leave,” Smith says. In fact, the robot has created a new human job to
maintain it: this is done by Danielle, whom the crew refer to as “Max’s mum”. The benefits
of automation, Smith says, are twofold: more material to sell and less waste that the
company needs to pay to have burned afterwards. Margins are thin and landfill tax is £91 a
tonne.

3.3 Plastic into oil or gas
Smith is not alone in putting his faith in technology. With consumers and the government
outraged at the plastics crisis, the waste industry is scrambling to solve the problem. One

great hope is chemical recycling: turning problem plastics into oil or gas through industrial
processes. “It recycles the kind of plastics that mechanical recycling can’t look at: the
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pouches, the sachets, the black plastics,” says Adrian Griffiths, the founder of Swindon-
based Recycling Technologies. The idea found its way to Griffiths, a former management
consultant, by accident, after a mistake in a Warwick University press release. “They said
they could turn any old plastic back into a monomer. At the time, they couldn’t,” Griffiths
says. Intrigued, Griffiths got in touch. He ended up partnering with the researchers to launch
a company that could do this.

At Recycling Technologies’ pilot plant in Swindon, plastic (Griffiths says it can process any
type) is fed into a towering steel cracking chamber, where it is separated at extremely high
temperatures into gas and an oil, plaxx, which can be used as a fuel or feedstock for new
plastic. While the global mood has turned against plastic, Griffiths is a rare defender of it.
“Plastic packaging has actually done an incredible service for the world, because it has
reduced the amount of glass, metal and paper that we were using,” he says. “The thing that
worries me more than the plastic problem is global warming. If you use more glass, more
metal, those materials have a much higher carbon footprint.” The company recently
launched a trial scheme with Tesco and is already working on a second facility, in Scotland.
Eventually, Griffiths hopes to sell the machines to recycling facilities worldwide. “We need
to stop shipping recycling abroad,” he says. “No civilised society should be getting rid of its
waste to a developing country.”

There is cause for optimism: in December 2018, the UK government published a
comprehensive new waste strategy, partly in response to National Sword. Among its
proposals: a tax on plastic packaging containing less than 30% recycled material; a simplified
labelling system; and means to force companies to take responsibility for the plastic
packaging they produce. They hope to force the industry to invest in recycling infrastructure
at home.

Meanwhile, the industry is being forced to adapt: in May, 186 countries passed measures to
track and control the export of plastic waste to developing countries, while more than 350
companies have signed a global commitment to eliminate the use of single-use plastics by
2025. Yet such is the torrent of humanity’s refuse that these efforts may not be enough.
Recycling rates in the west are stalling and packaging use is set to soar in developing
countries, where recycling rates are low. If National Sword has shown us anything, it is that
recycling — while needed — simply isn’t enough to solve our waste crisis.

3.4 The milkman model

Perhaps there is an alternative. Since Blue Planet Il brought the plastic crisis to our
attention, a dying trade is having a resurgence in Britain: the milkman. More of us are
choosing to have milk bottles delivered, collected and re-used. Similar models are springing
up: zero-waste shops that require you to bring your own containers; the boom in refillable
cups and bottles. It is as if we have remembered that the old environmental slogan “Reduce,
re-use, recycle” wasn’t only catchy, but listed in order of preference.

Tom Szaky wants to apply the milkman model to almost everything you buy. The bearded,

shaggy-haired Hungarian-Canadian is a veteran of the waste industry: he founded his first
recycling startup as a student at Princeton, selling worm-based fertiliser out of re-used
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bottles. That company, TerraCycle, is now a recycling giant, with operations in 21 countries.
In 2017, TerraCycle worked with Head & Shoulders on a shampoo bottle made from
recycled ocean plastics. The product launched at the World Economic Forum in Davos and
was an immediate hit. Proctor & Gamble, which makes Head & Shoulders, was keen to know
what was next, so Szaky pitched something far more ambitious.

3.5 Loop

The result is Loop, which launched trials in France and the US this spring and will arrive in
Britain this winter. It offers a variety of household products — from manufacturers including
P&G, Unilever, Nestlé and Coca-Cola — in reusable packaging. The items are available online
or through exclusive retailers. Customers pay a small deposit, and the used containers are
eventually collected by a courier or dropped off in store (Walgreens in the US, Tesco in the
UK), washed, and sent back to the producer to be refilled. “Loop is a not a product
company; it’s a waste management company,” says Szaky. “We’re just looking at waste
before it begins.”

Many of the Loop designs are familiar: refillable glass bottles of Coca-Cola and Tropicana;
aluminium bottles of Pantene. But others are being rethought entirely. “By moving from
disposable to reusable, you unlock epic design opportunities,” says Szaky. For example:
Unilever is working on toothpaste tablets that dissolve into paste under running water;
Haagen-Dazs ice-cream comes in a stainless-steel tub that stays cold long enough for
picnics. Even the deliveries come in a specially designed insulated bag, to cut down on
cardboard.

Tina Hill, a Paris-based copywriter, signed up to Loop soon after its launch in France. “It’s
super-easy,” she says. “It's a small deposit, €3 [per container]. What | like about it is that
they have things | already use: olive oil, washing pods.” Hill describes herself as “pretty
green: we recycle anything that can be recycled, we buy organic”. By combining Loop with
shopping at local zero-waste stores, Hills has helped her family radically reduce its reliance
on single-use packaging. “The only downside is that the prices can be a little high. We don’t
mind spending a little bit more to support the things that you believe in, but on some things,
like pasta, it’s prohibitive.”

A major advantage to Loop’s business model, Szaky says, is that it forces packaging
designers to prioritise durability over disposability. In future, Szaky anticipates that Loop will
be able to email users warnings for expiry dates and other advice to reduce their waste
footprint. The milkman model is about more than just the bottle: it makes us think about
what we consume and what we throw away. “Garbage is something that we want out of
sight and mind — it’s dirty, it’s gross, it smells bad,” says Szaky.

That is what needs to change. It is tempting to see plastic piled up in Malaysian landfills and
assume recycling is a waste of time, but that isn’t true. In the UK, recycling is largely a
success story, and the alternatives — burning our waste or burying it — are worse. Instead of
giving up on recycling, Szaky says, we should all use less, re-use what we can and treat our
waste like the waste industry sees it: as a resource. Not the ending of something, but the
beginning of something else.
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“We don’t call it waste; we call it materials,” says Green Recycling’s Smith, back in Maldon.
Down in the yard, a haulage truck is being loaded with 35 bales of sorted cardboard. From
here, Smith will send it to a mill in Kent for pulping. It will be new cardboard boxes within
the fortnight — and someone else’s rubbish soon after.

4 Plastic back into oils, Australia and NZ

The following content is extracted from recent articles downloaded from the internet
including a TVNZ item dated 30 August 2020 and an Oji Fibre news release dated 2 August
2020.

Dr Len Humphreys, the chief executive officer of Licella, has spent several years working
alongside Professor Thomas Maschmeyer to bring their chemical recycling technology to the
point of commercialisation.

Licella owns the patented rights of the Catalytic Hydrothermal Reactor (or Cat-HTR)
platform developed by the duo, which is capable of chemically recycling end-of-life plastics
(including plastic currently deemed non-recyclable) and other materials back into oils
(where the plastics came from originally), using water as the change agent. This synthetic
oil can be used to produce new plastic, fuels and chemicals — reducing waste and creating a
new source of revenue.

Many plastics are typically not recycled using existing practices, and most end up in landfill,
oceans or are incinerated “at great expense”. “And once you’ve recycled a plastic bottle
two or three times, that plastic starts to degrade,” Humphreys says. “As it degrades, it can
no longer be physically recycled. “What we can do is, we can chemically recycle that back
into oil to be made into new plastics — the next generation of plastic bottles.” This cycle can
continue endlessly.

iQRenew was set up by the company to operate Material Recovery Facilities in Australia,
combining the chemical recycling technology alongside physical recycling in the one plant so
that 100 per cent of plastics can be captured and recycled. The company started out in
2017 by building a demonstration plant at Somersby, on the NSW Central Coast, which was
supported by a $1 million grant from the federal government to accelerate its
commercialisation.

The Cat-HTR process uses water at high pressure and high temperature to cause chemical
transformations. The chemical process unzips polymers and converts them back to the
chemicals in which they came, including liquids such as waxes, diesel and petrol and gases
such as ethylene (a raw ingredient to make new plastics).

There are already other ways to convert plastics into oil, including pyrolysis, but this process
is more stable and requires significantly less energy for a higher yield. It also takes just 20
minutes, and there’s no repolymerisation, so the new products don’t become solid again.
Cat HTR does not require external hydrogen, which is important according to Professor
Thomas Maschmeyer. Instead, hydrogen is taken from the water and moved into the
products, saving a “huge amount of cost, complexity, and greenhouse gas emissions.”
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The technology has the potential to bring down landfill costs for waste producers. Valuable
products are created form waste products, and customers can then buy recycled oil at
prices comparable to virgin oil. Water is also recycled during the process, resulting in a
“closed loop of recycled water”.

Oji Fibre Solutions, which describes itself as New Zealand’s leading recycler, has
signed a memorandum of understanding with IQ Renew and commercial partners
Licella Holdings. Oji collections more than 300,000 tonnes of recovered paper from
throughout New Zealand, as well as plastic waste. QjiFS’ Fullcircle recycling service
collects more than 300,000 tonnes/annum of recovered paper from throughout New
Zealand, and 200,000 tonnes, about a third of the country’s waste paper, is recycled into
paper and packaging products at the company’s Penrose and Kinleith mills. The company
also collects plastic waste at recovery facilities it operates on behalf of local authorities and
when separated from the paper at the OjiFS recycling mills.

5 Global renewable energy initiative aims to bring a billion people

in from the dark
Jillian Ambrose, Guardian International Edition, 13 Sep 2019

Electricity could be delivered to more than a billion people currently living without it within
a decade by linking up small-scale projects into a giant, environmentally-friendly network.
According to a new global commission, advances in micro energy grids and renewable
energy technologies could “dramatically accelerate change” and transform lives in rural
areas of sub-Saharan African and south Asia.

The Global Commission to End Energy Poverty met for the first time this week to set out
plans to accelerate the UN’s sustainable development goal to ensure access to affordable,
reliable and sustainable energy for all people by 2030. The commission, established by the
Massachusetts Institute of Technology Energy Initiative and the Rockefeller Foundation,
plans to bring together leading investors, utilities and policymakers to tackle energy
poverty.

Under the initiative, the distributed networks would help connect homes, businesses and
schools to small-scale solar power projects to deliver cheap, sustainable electricity that can
help power local economic growth.

The commission includes government leaders, energy industry chief executives and
representatives from major development organisations, including Fatih Birol, the head of
the International Energy Agency.

Dr Rajiv Shah, president of the Rockefeller Foundation and formerly of the US agency for
international development, said “a whole new way of thinking” about energy distribution
was required. “We cannot end poverty without successfully ending energy poverty,” said
Shah. “For 140 years we’ve had this mindset that energy access means building big power
plants and connecting them to grids, and that’s how you provide electricity. “Today, new
technology frontiers, business models, and our knowledge of alternatives is so strong that
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this commission will be able to set out a new roadmap to end the energy access problem for
1 billion people across the globe.”

The commission also plans to help set up new regulation in developing countries to
accelerate the rollout of new energy systems, and make the projects more attractive to
international investors. “If | want to start a small solar-powered mini-grid programme in a
rural part of an under-served country, | could be prevented from actually providing power
without permission from the state-owned utility which might own that business
opportunity,” Shah explained. “That’s one of many policy roadblocks that is preventing
distributed solutions from really being easy to invest in.”

Shah will co-chair the commission alongside Dr Ernest Moniz, a former US energy secretary,
and Dr Akinwumi Adesina, the president of the African Development Bank. Moniz warned
that existing plans to end global energy poverty by 2030 are “not fast enough” and should
be more ambitious. “Twenty years ago, energy access might have been defined by having a
20-watt lightbulb. One doesn’t want to denigrate that — the shift from having no light to
some light is major — but our ambition is more than that. We want energy access that allows
for credible family, community and regional economic development. Frankly, we’d like it to
allow for entrepreneurial activity too,” he said.

Moniz said that by relying on renewable energy, particularly solar power alongside
batteries, developing nations should be able to attract investment in clean energy and rule
out the need for future investments in coal-fired power plants. Adopting such methods
could also halt the wood-burning that has led to mass deforestation in some countries, he
said.

Shah added that economic development and the empowerment of women offered the best
chance for a low-emissions future. “If you’re a woman in rural Bihar and you’re able to all of

a sudden access electricity, get a sewing machine, create an income, provide light for your
daughter to study at night, it’s just transformational,” said Shah.

Ross Rutherford,
ESR Newsletter Editor,

16 September 2019
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