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FROM THE EDITOR

Ben Messenger, Chief Editor

Ben Messenger Chief Editor

THE KEY TO A  
CIRCULAR ECONOMY?

I f you believe director of engineering at Google Ray Kurzweil’s predic-
tion, computers will achieve ‘human-like’ intelligence by 2029 and 
march on to a technological singularity in 2045, a situation where AI 

designs more and more advanced instances of itself until it eventually becomes 
god, or something to that effect – Google it.

That may sound somewhat far-fetched, but as a diligent WMW reader, 
you’ve no doubt noticed the growing role for Artificial Intelligence in the waste 
industry. From robotic sorting to ‘smart’ bunkers, able to improve the baling 
process and help keep materials homogenous, the technology is increasingly 
appearing across a range of new recycling equipment. And it offers great po-
tential for efficiency gains in our material flows.

Machines that can sort materials non-stop with greater speed and accuracy 
than a human could ever achieve are pretty much with us. For example, on 
page 26 we take a look at the new Fast Picker from ZenRobotics. During its de-
velopment process, the AI implemented in the system surprised even its devel-
opment engineers by being able to perform unexpected tasks as its knowledge 
library grew. 

Outside of waste, AI has been put to use in detecting tumours, and here 
too the results have surprised. Nature recently reported on one German 
study in which the classifier was originally trained using around 2800 tu-
mour samples, but since the website has been operating, that number has 
grown to around 60,000. 

“This is much more than a single pathologist sees in an entire lifetime,” neu-
ropathologist Matija Snuderl explained. “With the sheer number of tumours 
we can now examine using this system, we find novel entities no pathologist 
has ever been able to define previously.” 

Clearly the benefits of this kind of technology to mankind are huge, but 
it may yet prove wise to at least consider some of the warnings from the likes 
of Elon Musk in terms of allowing such machines too much access to critical 
systems. After all, maybe the quick fix for spam emails is to wipe out humanity. 
Although we’ve all seen Wargames and The Terminator so I’m sure the devel-
opers will be careful.

In a step back from the cutting edge of modern technology, on page 16 
we take a look at the recently concluded NEW-MINE project looking into 
Enhanced Landfill Mining. With up to 500,000 old landfill sites in Europe 
alone, the potential to recover valuable land is significant. But what to do with 
the material, much of it old and potentially contaminated? Around 10% can be 
recovered for recycling or energy. But there’s more to it than that.

On page 40 we feature a guide to boiler maintenance for waste to energy 
operators, and on page 44 we take a look at a new compact tracked loader from 
Bobcat which is proving a hit with waste operators.

Enjoy the issue.
.

“QUOTE?”

ARTIFICIAL INTELLIGENCE:
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The impact of COVID-19 is transforming 
the way we live, from one day to the next. 
A new UNEP report looks at its impact on 
the management of hazardous waste and 

how that can be improved.
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T his issue of Waste Management 
World, my last as President 
of ISWA, was supposed to be 

published and distributed at the 2020 ISWA 
World Congress, at the home of our new 
headquarters in Rotterdam, the Netherlands. 

It is, of course, very disappointing that I 
have not been able to meet and thank you 
all in person. However, I am very proud to 
announce that the Hellenic Solid Waste 
Management Association (ISWA’s Greek 
National Member) will host the ISWA 2021 
Annual World Congress. I have invited the 
President of the HWMSA to say a few words:

“HSWMA is a long-standing member of 
ISWA and its members are fully dedicated to 
promoting sustainable waste management 
business and practices, while delivering their 
services to both the private and public sector.

“HSWMA is a non-profit non-govern-
mental organisation, founded in the year 
2000, and today has more than 500 mem-
bers. The HSWMA members (academia, 
ministries, local authorities, research, con-
sulting, construction companies, industry, 
environmental organisations, etc.) broadly 
cover the whole of the solid waste manage-
ment sector. 

“The objectives of HSWMA are: to pro-
mote the adoption of socially and environ-
mentally acceptable methods for solid waste 
management and a circular economy, to 
develop and disseminate relevant scientific 
methods and applications, to protect the 
quality of our environment, and to preserve 
natural resources and energy.

“In previous years, HSWMA has shown 
full commitment to promoting ISWA prin-
ciples and practices, which was evident re-
cently in the very successful 6th HSWMA 
Conference 2020. The resolutions of the 
conference contributed to our national 
strategy on the circular economy and waste 
management plan.”

THE ISWA WORLD CONGRESS 2021 
THEME
With the EU making the circular economy 
a central pillar of its policies, a new wave of 
legislation and regulations is expected to 
stimulate serious changes within the coming 
years. The transition from waste manage-
ment to circular economy is becoming the 
new normal in many countries globally.

Based on that, the congress will focus on 
this transition and how it will change daily 
practices, infrastructure delivery, recycling 
and resource recovery patterns, policies and 
governance aspects, financial incentives, so-
cial acceptance and working relationships 
as well as the industrial landscape of cities, 
countries and regions. The congress title 
will be: ‘From waste management to circular 
economy – The road ahead’

TOPICS COVERED WILL INCLUDE:
• Understanding the circular economy: 

concepts, limitations and questions
• The role of waste management and the 

circular economy
• The role of governance for the shift  

towards a circular economy
• Circular economy and plastics
• Circular economy and the tourism  

industry
• Marine litter in the Mediterranean  

context
• Societal awareness and the need for 

change management
 

HSWMA will cooperate closely with ISWA 
for the successful completion of our inter-
national conference in Athens. 
We will be happy to see you all there on 
4-7 October 2021.

With best regards,
Alexandros Katsiamboulas,  
HSWMA President

“THE 
TRANSITION 
FROM WASTE 
MANAGEMENT 
TO CIRCULAR 
ECONOMY IS 
BECOMING 
THE NEW 
NORMAL 
IN MANY 
COUNTRIES 
GLOBALLY.”

Alexandros Katsiamboulas
HSWMA President
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A Final Word from Antonis
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CONGRESS TO BE HELD IN GREECE



6 WASTE MANAGEMENT WORLD SEPTEMBER–OCTOBER 2020

NOW

The impact of COVID-19 
is transforming the way 
we live, from one day to 

the next. While national 
and local interventions 

are largely focused on 
protecting lives and 

economies, management 
of hazardous waste 

is also essential to 
minimise long-term 
risks to human and 

environmental health.

By Ben Messenger

COVID-19:  
FROM RESPONSE 

TO RECOVERY 
FOR THE WASTE 

INDUSTRY

A new publication from 
UNEP, WASTE MANAGE- 
MENT DURING THE 

COVID-19 PANDEMIC: FROM RESPONSE 
TO RECOVERY, reviews current practices for 
managing waste from healthcare facilities, 
households and quarantine locations ac-
commodating people with confirmed or sus-
pected cases of COVID-19. Jointly produced 
by UNEP International Environmental 
Technology Centre (IETC) and the Institute 
for Global Environmental Strategies, the 
report considers various approaches, identi-
fies best practices and technologies, and pro-
vides recommendations for policy-makers 

and practitioners to improve waste manage-
ment over the long term.

Drawing insight from numerous con-
sultations, the report gives particular 
attention to developing countries and 
cities, which may already lack adequate 
waste management. Cognizant of local 
conditions, practices that are operation-
ally and technically plausible are identi-
fied and recommendations include ways 
to adapt existing protocols and practices 
at both emergency and recovery stages.

“We hope that this publication, with 
its combined ‘desk review’ of interna-
tional guidelines alongside country-level 
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The COVID-19 pandemic is 
posing enormous challenges at 
every level of society and across 
economic sectors. Despite 
occasional rhetoric to the 
contrary, there is never a simple 
trade-off between healthcare 
concerns and economic ones. 
Rather, there are many actions 
to take across a wide healthcare 
and economic spectrum that 
deliver positive outcomes with 
regard to both COVID-19 as 
well as social and economic 
resilience. 

For solid waste management, 
municipalities are faced with 
the challenge of continuing 
essential services of waste 
collection and management, 
while at the same time 
accounting for growing 
streams of potentially 
infectious waste and protecting 
the lives of formal and 
informal workers. One of 
the primary messages from 
UNEP is to use existing waste 
management systems to their 
fullest, whenever possible.

There’s an old saying in 
emergency management: 
“disaster is the wrong time 
to exchange business cards.” 
Similarly, the midst of a 
pandemic is usually the wrong 
time to try to install new 
healthcare waste management 
systems and practices from 
scratch. 

That said, the COVID-19 
pandemic disaster, unlike 
earthquakes or tropical storms, 
will not be over in a matter of 
hours or days. It will be with us 
for another year at least, and 
possibly for several more years. 
Indeed, we face the inevitability 
of localised additional natural 
disasters occurring during the 
pandemic, multiplying waste 
management challenges. 

Thus, in addition to addressing 
immediate concerns, there is 
also an opportunity, over the 
longer term, to improve waste 
management systems and 
build a better future in light of 
lessons being learned today.

NO QUICK WAY OUT

Keith Alverson, 
Director of the International Environmental 
Technology Centre, Economy Division offers 
his thoughts on the impact of COVID-19 on 

waste management globally
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It is not an easy task to find 
a universal landing point 
between desirable goals and 
affordable ones, and that is why 
setting individual goals is left 
to the decisions of respective 
governments and municipalities. 
This report is unique in that it 
highlights communications with 
governments and municipalities 
of developing countries as we 
collect real information on the 
ground. While international 
guidelines are usually targeting 
final goals, this report aims to 
compile information on the 
technologies and institutional 
arrangements currently employed 
in developing countries.

Referring to the 17 
guidelines suggested by 
international organisations 
and other authorities, we 
have communicated with 14 
developing countries around 
the world with regard to 29 of 
their national regulations and 
compiled their responses and 
information in this report. Our 

objective is to share this real 
information with countries 
seeking such information for 
their decision-making processes. 
Observations from leading 
experts based in developing 
countries, and who are familiar 
with the real situation of 
waste management in those 
countries, are another important 
contribution to this report. 

There is often a large gap between 
what is discussed and what is 
implemented in the area of waste 
management. The question is how 
to fill this gap, and that is what 
we intend to share in this report. 
What we need are practical ideas 
and examples on how to handle 
situations under the disastrous 
conditions caused by the current 
COVID-19 pandemic. 

We hope this report will serve 
as valuable information for 
consideration and development 
of action plans in developing 
countries and economies in 
transition.

TAKING ADVICE

Kazunobu Onogawa 
Director of the IGES Centre 

Collaborating with UNEP on 
Environmental Technologies
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SOURCE SEGREGATION EMERGENCY 
RESPONSE PHASE:
• Prepare to use coloured containers 

and/or proper labelling according to 
the waste categories in each ward 

• Separate reusable and recyclable 
materials 

• Promote use of PPE by workers in 
healthcare facilities 

• Provide training for workers in  
healthcare facilities

SOURCE SEGREGATION  
RECOVERY PHASE:
• Secure PPE for preparedness

DISCHARGE AND COLLECTION  
EMERGENCY RESPONSE PHASE:
• Avoid transport during hours with  

heavy traffic
• Prevent exposure to staff and patients 

and reduce transport of waste carts 
through patient care and other  
clean areas

• Avoid collecting general waste at  
the same time or in the same cart  
as infectious waste

• Secure storage location designated 
away from patients, public access and 
vertebrate pests

• Design storage areas well according 
to waste types

• Adopt proper management

DISCHARGE AND COLLECTION  
RECOVERY PHASE:
• Promote the use of proper premises 

and equipment for proper healthcare 
waste management

PREPARING FOR 
THE FUTURE
Key priority areas that govern-
ments should focus on to improve 
healthcare waste management from 
healthcare facilities to prevent the 
spread of COVID-19 and to develop 
resilience and preparedness for 
similar events in the future

‘facts on the ground’ survey re-
sponses, will provide some guidance 
and practices for municipalities, par-
ticularly in developing countries, as 
they deal with urgent concerns and 
building more resilient cities for to-
morrow,” explains Keith Alverson, 
Director of the International 
Environmental Technology Centre, 
Economy Division.

The importance of proper man-
agement of healthcare waste has 
been receiving further attention with 
the COVID-19 pandemic. However, 
the report cautions that develop-
ing countries that may already lack 
proper healthcare and municipal 
solid waste management practices 
due to technical, operational and/or 
financial constraints are particularly 
vulnerable during the pandemic, 

with its new risks and challenges. The 
report finds that while governments 
have introduced some initiatives, 
they are inadequate.

“Waste management in developing 
countries is usually not operated in 
accordance with international stand-
ards, and so there have been addi-
tional difficulties with an increased 
amount of potentially infected waste 
which requires additional, careful 
handling and treatment processes. 
International organisations and ac-
ademic associations have already is-
sued guidelines for infectious waste 
management,” explains Kazunobu 
Onogawa, Director of the IGES 
Centre Collaborating with UNEP 
on Environmental Technologies. 
“However, many of those guidelines 
target both developed and developing 

World’s leading manufacturer of 
profitable recycling equipment!
www.eldan-recycling.com

Recycle harness wire!
Solutions for processing of harness wire 
manually dismantled or from car shredder!

Produce copper high grade #2
Dust friendly environment

WMW_WasteMagagementWorld_88x122_180726.indd   1 26-07-2018   09:14:23
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We welcome this report from 
the UN and the Institute 
for Global Environmental 
Strategies. It rightly recognises 
that most of the guidelines 
issued by the international 
community for managing 
waste during the COVID-
19 pandemic have been 
most relevant to developed 
countries, not to developing 
countries where capacity and 
capabilities are different.

At Averda we have had to be 
proactive and entrepreneurial 
in taking measures to protect 
our workers whilst finding 
innovative ways to keep our 
communities clean and deal 
safely with the sudden large 
increase in infectious medical 
waste.

This has included partnering 
with NGO Gift of the Givers 
to clean up after mobile 
testing centres in rural 
South Africa, and collecting 
hazardous medical waste from 
hotels which were serving as 
quarantine centres in Dubai.

We hope that the experience of 
this pandemic will provide a 
once-in-a-lifetime opportunity 
to build back better. Currently, 
more than half of sub-Saharan 
Africa lacks even the most 
basic waste collection facilities. 
This has seriously negative 
implications for public health.
“We urge the international 
community to prioritise the 
establishment of universal 
waste collection as a basic 
human right.

PRIORITISE UNIVERSAL 
WASTE COLLECTION AS 
A HUMAN RIGHT

Malek Sukkar 
CEO of Averda, an end-to-end 
waste management company 
which operates in emerging 
markets, commented on the 

report
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countries, and only a few guidelines are 
prepared specifically in response to the 
current condition of COVID-19 waste 
management in developing countries.”

GROWING AWARENESS OF 
HEALTHCARE PRACTICES
On a positive note, awareness about po-
tential harm from healthcare waste has 
now become more prominent, not only 
within governments and among medical 
practitioners and medical waste handlers, 
but also within the civil society. 

Most governments have started to fol-
low existing legislation and regulations 
put in place by their respective coun-
tries for the management of infectious 
waste from hospitals and households. 
Furthermore, some governments con-
tinue to introduce new policies and guid-
ance to follow in handling waste under 
the COVID-19 pandemic, considering 
the additional capacity and resources re-
quired to maintain compliance for proper 
waste management.

In addition, governments which do 
not have their own policies or guidance 
have taken action to operationalise the 
international regulations and guidance 
issued by different agencies, including 
WHO, UNEP, UN-Habitat, the World 
Bank and other UN agencies as well as 
other international organisations such as 
ADB and ISWA.

However, while most governments 
have made some efforts to improve the 
situation, findings from a questionnaire 
survey show they are inadequate to man-
age even the healthcare waste that is 
generated in normal times. With these 
limited technical options and capacities, 
the COVID-19 pandemic and the associ-
ated increase in the volume of healthcare 
waste generation has created additional 
burdens for both local and national gov-
ernments.

“The already limited capacity of waste 
management in developing countries 
is further affected by COVID-19 waste, 
which requires additional careful consid-
eration and operation,” notes Onogawa. 
“Developing countries have to react to 
COVID-19 under such conditions and 
need to find an answer for themselves.”

To respond to this emergency ade-
quately, each government needs to develop 
a contingency plan based on the local con-
ditions and requirements.

CONSIDERATIONS FOR CONTINGENCY 
PLANNING
The report highlights a number of key fac-
tors for governments at all levels to consider 
when drawing up a contingency plan:
• Consider both short-term (emergency re-

sponse plan) and long-term (recovery plan) 
actions associated with implementing ef-
fective healthcare waste management

• Carry out a quick survey and map 
sources of waste generation to identify 
changes in waste amounts/flows and in-
crease efficient use of resources 

• Maintain an existing waste manage-
ment system to avoid other health risks 
due to the service interruptions of waste 
collection and treatment (adjust collec-
tion service and treatment to manage 
increased amount of waste) 

• Outreach to increase awareness on 
source segregation and proper storage/
discharge, including double-layer bag 
use, coloured bag use, specific bag distri-
bution, labelling, discharge place, etc. 

• Continue the practice of material reuse 
and recycle as much as possible, and 
adjust waste collection and transport 
systems to include waste; examine exist-
ing treatment and disposal options for 
infectious waste management and pro-
mote the best available options to miti-
gate transmission risks

• Permit temporary licensing, long-term 
storage, inter-municipality collabora-
tion and transboundary arrangement 
for proper waste management in a 
timely manner, etc. 

• Encourage multisectoral cooperation 
and interaction at all levels 

• Protect lives and livelihoods both of for-
mal and informal sector workers who 
are involved in the waste management 
system (Occupational Safety and Health 
(OSH), social safeguards, etc.) 

• Ensure gender equality is taken into ac-
count, using gender-disaggregated data, 
women’s participation in decision-mak-
ing and in introducing health and safety 
measures.

RISKS AND CHALLENGES 
ASSOCIATED WITH 
HEALTHCARE WASTE 
MANAGEMENT IN THE 
PANDEMIC

• Increased amount of infec-
tious waste generation 

• Service interruptions of 
healthcare waste manage-
ment services 

• Improper healthcare waste 
management treatment in 
place 

• Suspension of recycling 
activities 

• Insufficient capacity for 
waste treatment and  
disposa
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A LETTER FROM…
JAIL
No regrets from Nigel Harvey following arrest 
at Extinction Rebellion action in London

The Science is Crystal Clear
Following his arrest, Nigel said: “More fires 
in Australia, California and Siberia. More ex-
treme weather events such as hurricanes in 
Southern Africa and the US. Ice sheets and 
glaciers are melting. More flooding and heat-
waves in Europe. The wheat crop in the UK 
is down 40% this year. One in five species on 
earth now faces extinction. And sadly, this is 
just the start. It will get much worse.

“The COVID crisis has shown that govern-
ments can take decisive action when neces-
sary. And yet, when it comes to the climate 
emergency, head-in-the-sand attitudes still 
prevail.

“I know that the lack of decisive action by 
governments around the world is likely to 
result in hundreds of millions of deaths, and 
will make large parts of the world unliveable. 
I cannot, in good conscience, stand aside. 
So again, I have been willing to be arrested 
to draw attention to the urgent action we 
all need. The very real risks to the lives and 
livelihoods of our children and grandchildren 
are too awful to contemplate.

“I have spent the last decade trying to 
reduce my carbon footprint, and helping 
others to do so. And yet emissions keep 
on rising. Conventional lobbying does not 
work, because no politician will take the 
tough decisions that are needed. They are 
focused on the short term of the parlia-
mentary cycle. We have run out of time and 
non-violent civil disobedience is the only 
route left open. It worked for Martin Luther 
King and Rosa Parks in the US civil rights 
movement. It worked for Gandhi and Indian 
independence. And it can also work for the 
climate emergency.”

Nigel Harvey, CEO of WEEE 
scheme Recolight, was 

arrested at an Extinction Rebellion pro-
test in Parliament Square on Tuesday 1 
September.

Extinction Rebellion was established 
just two years ago to try and force action 
on climate change and the environment, 
but is now operating in over 70 countries 
worldwide. In the UK, the current protests 
are demanding that Parliament update the 
Climate Change Act with a new Climate 
and Ecological Emergency Bill that would 
commit the country to immediate action.

A well-known and respected figure in 
the industry, Nigel Harvey has been CEO of 
Recolight since 2009. In 2020 he was 18th 
in Resource Magazine’s “Hot 100” in the 
waste industry: “Willing to take a stand for 
the environment”. He is also Chair of the 
WEEE Scheme Forum trade association. In 
addition, he has been an influential voice in 
encouraging the lighting industry to adopt 
Circular Economy principles and has pressed 
for changes in the law to make online mar-
ketplaces responsible for the compliance of 
products sold on their sites. 

Harvey was arrested around 2.30pm. He 
was one of over 250 arrested in and around 
Parliament Square over the first two days. 
The protestors were socially distanced and 
wore face masks. He was seated peacefully 
on the ground when arrested, taken to 
Sutton police station and released at 9pm. 
He was not charged or cautioned, but “re-
leased under investigation”.

Harvey was also arrested during the 
Extinction Rebellion protests in London in 
October 2019.

“THE SCIENCE 
IS CRYSTAL 
CLEAR – WE ARE 
IN A CLIMATE 
EMERGENCY. 
AND ALTHOUGH 
WE HAVE ONLY 
HIT 1.1 DEGREES 
OF GLOBAL 
HEATING 
SO FAR, THE 
IMPACTS ARE 
ALREADY BEING 
FELT AROUND 
THE GLOBE.”

Nigel Harvey
CEO of WEEE scheme Recolight
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News that Kellogg is trialling 
a new paper can has been 
welcomed by The Recycling 
Association as a “step in the 
right direction”.

In 2017, The Recycling 
Association chief executive 
Simon Ellin highlighted 
Pringles for having packaging 
that was almost impossible to 
recycle due to its multi-mate-
rial nature. Pringles cans are 

currently made of paper, a 
plastic and metal lining, steel 
base and plastic cap.

“This new Pringles tube 
that is being trialled is a big 
improvement on its prede-
cessor as it is much easier to 
recycle,” he said.

“However, we have always 
maintained that it is easier to 
recycle packaging based on 
as few materials as possible. 

For us, the plastic lid has to 
be a big no because the lid 
needs to be made from the 
same material as the can in 
order to make it as recycla-
ble as possible. Due to the 
nature of Pringles where 
people will eat them out-
doors at beaches and picnics 
etc., there is more scope for 
littering with a plastic lid 
too,” Ellin added.

PRINGLES TO POP OUT RECYCLING 
TRIALS – BUT IS IT ENOUGH?

NEWS

“TO BE FAIR TO KELLOGG, SINCE I 
HIGHLIGHTED HOW DIFFICULT IT IS 

TO RECYCLE PRINGLES CANS, THEY 
HAVE BEEN HAPPY TO ENGAGE 
TO LOOK AT WAYS THEY CAN 

MAKE THEIR PRODUCTS 
MORE RECYCLABLE.”

Petro-Canada Lubricants has 
launched ENVIRON MV R, the 
first hydraulic fluid to meet OECD 
301B requirements for ready 
biodegradability, for use in waste 
applications. The patent pending 
formulation is the first hydraulic 
fluid of its kind to meet these 
requirements, using base oils to 
provide longer life and increased 
value without compromising 
performance.

FIRST BIO- 
DEGRADABLE 
HYDRAULIC 
FLUID FOR 
WASTE 
APPLICATIONS

According to 
Petro-Canada, with 
ENVIRON MV R, op-
erators don’t need to 
sacrifice performance 
to meet environmen-
tal standards.

WHILE 99% OF 
AUSTRALIANS AGREE 
that tyres are a world-
wide environmental 
problem, 91% 
DON’T KNOW WHAT 
HAPPENS TO THEM at 
the end of their useful 
life, according to a 
survey conducted by 
Keep Australia Beautiful 
in August 2020.

99% NORTHERN IRELAND’S ONLY LARGE-SCALE 
WASTE TO ENERGY FACILITY, FULL CIRCLE 
GENERATION, HAS PROCESSED 100,000 
TONNES since operations began in earnest  
last August. The operator is also looking to 
build on this by increasing throughput to  
over 140,000 mt over the next 12 months.

100,000 TON
NES

HRH THE PRINCE OF 
WALES HAS OPENED 
COMMUNITY FRIDGE AT 
DUMFRIES HOUSE. The 
milestone food-sharing hub 
is the 100th in Hubbub’s 
Community Fridge 
Network, which aims to help 
bring together the local 
community of East Ayrshire 
to tackle food waste.

100

Simon Ellin
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The UK’s biggest end-of-life car 
recycler, SYNETIQ, has taken 
delivery of a SENNEBOGEN 830 E 
mobile scrap handler at its new 
baling plant in Doncaster, UK.

The new machine offers a 
17 m reach and features four 
outriggers to stabilise the mobile 
undercarriage. This allows 
the operator to remain in one 
location and pick the stripped ve-
hicles safely, load them into the 
baler, stockpile them once pro-
cessed and even load incoming 
trucks without having to move. 
Ray Curry, Operations Director 
at SYNETIQ, describes the baling 

plant at the flagship Doncaster 
site as the “beating heart of the 
business”, with approximately 
80% of the vehicles being han-
dled by the SENNEBOGEN as they 
are put into the baler and subse-
quently loaded into articulated 
wagons. “On a busy week the 
baling plant can process around 
700 vehicles. With that sort of 
throughput, the reliability of our 
plant and machinery is key. With 
lorries constantly delivering new 
stock and taking away processed 
vehicles, a breakdown can easily 
cause our operation significant 
problems,” says Curry.
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Repsol and the Armando Alvarez 
Group (AAG) have developed a 
new range of circular containers 
that incorporate high-quality 
recycled polyolefins, recovered 
by both mechanical and chemi-
cal recycling. The partners have 
developed the first homologated 
material for the easy-tear film 
application that incorporates 
Repsol Reciclex® recycled mate-
rial. They have also entered into 

a commercial agreement to offer 
clients sustainable packaging for 
food applications, using the ISCC 
PLUS certified circular polyolefins 
from the Reciclex range. These 
polyolefins are obtained by 
chemical recycling of postcon-
sumer plastic waste not suitable 
for mechanical recycling. 
This new alliance is part of Rep-
sol’s objective to become a zero 
net emissions company b 2050.

REPSOL AND THE ARMANDO 
ALVAREZ COMMIT TO 
CIRCULAR ECONOMY

OECD countries will need to secure permission from destination 
countries before shipping hazardous plastic waste.

OECD countries have agreed 
to update rules on the export 
of hazardous plastic waste for 
recycling in line with interna-
tional changes so that advance 
consent from destination 
countries will be required ahead 
of shipping. However, they did 
not reach consensus on updated 

arrangements for the export of 
non-hazardous plastic waste. 
OECD countries have agreed to 
review the situation for non-haz-
ardous plastic waste in 2024.
The OECD rules apply to all trade 
in waste destined for recovery 
operations between the organi-
sation’s 37 member countries.

OECD MAKES PARTIAL PROGRESS 
ON INTERNATIONAL SHIPPING 
OF PLASTIC WASTE

To assist operators in completing tasks more efficiently, this 830 E series 
has an elevating cab, with additional windscreen and roof protection 
allowing the operator’s eye level to raise up to approx. 5.65 m.

NEW SENNEBOGAN 830E 
ARRIVES AT HUGE ELV 
BALING PLANT IN UK
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Until relatively recently, the 
predominant form of waste disposal 

in Europe has been landfill. Across the 
EU, the legacy of that is an estimated 

150,000 to 500,000 historic landfill 
sites – many not built to today’s 

sanitary standards. On 31 August this 
year, a four-year EU-funded project 

investigating the potential to recover 
materials, energy and land from these 

sites concluded.

By Ben Messenger

NEW-MINE
CRACKING THE CONUNDRUM 

OF WHAT TO DO WITH OLD 
LANDFILL SITES
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L aunched back in 2016, the 
four-year NEW-MINE re-
search project, led by KU 

Leuven Institute for Sustainable Metals 
and Minerals, was tasked with looking 
into the possibilities of Enhanced Landfill 
Mining (ELFM). With project partners 
including German recycling equipment 
manufacturer STADLER, the EU-funded 
research explored the potential for recov-
ering materials for recycling from closed 
landfill sites, as well as waste-derived fuel, 
all while recovering increasingly valuable 
land for reuse.

In its recently published report high-
lighting its findings, the NEW-MINE pro-
ject explains that the state of the art for 
dealing with old landfill sites is currently 
‘landfill aftercare’, which includes the 

collection and treatment of landfill gas 
and leachate, and also advanced methods 
such as focused irrigation. This incurs 
ongoing costs which should be covered 
from accruals taken from gate fees during 
the site’s years of operation. However, for 
many old landfills no accruals for landfill 
aftercare have been created, which results 
in a ‘Do-nothing’ scenario. 

It is estimated that some 90% of closed 
landfill sites across Europe are non-sani-
tary, predating the EU Landfill Directive 
of 1999. These older landfills tend to be 
filled with municipal solid waste (MSW) 
and often lack any environmental pro-
tection technology. In order to avoid fu-
ture environmental and health problems, 
many of these landfills will soon require 
expensive remediation measures. In some 

FACTS

OVER 10,000 LANDFILLS IN 
FLOOD-PRONE AREAS

A particularly worrying and 
fairly new risk originates from 
the effects of accelerating 
climate change, which is 
resulting in rising seawater lev-
els and an increase of flooding, 
erosion and heavy rainfalls.

Of the 500,000 landfills and  
extractive waste deposits in 
the EU, it is estimated that 
more than 10,000 sites are i 
n areas already at risk of  
flooding. Clearly, a ‘Do- 
nothing’ approach is not the 
best landfill management 
scenario for these sites.

The reliable brand!
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cases, contaminated sites have resulted 
from disposal of MSW and require reme-
diation. ‘Classic remediation’ costs in the 
EU-28 account for between €100 billion 
and €1 trillion.

The NEW-MINE project was founded 
on the premise that while the situation 
might appear bleak, it does present an 
exciting opportunity for a combined re-
source-recovery and remediation strategy. 
ELFM has the potential to provide a solu-
tion that could dramatically reduce future 
remediation costs and reclaim valuable 
land while unlocking precious resources.

THE CASE FOR MINING
The project received funding from 
Horizon 2020, the European Union’s EU 
Framework Programme for Research and 
Innovation, and involves eight European 
universities as well as STADLER and other 
companies from the private sector. Fifteen 
PhD students were tasked with research-
ing new technologies and testing them in 
four technical work packages that follow 
a value chain approach, from “Innovative 
landfill exploration and mechanical pro-
cessing” to “Solar/Plasma/Hybrid ther-
mochemical conversion” and “Advanced 

upcycling”. The fourth work package ap-
plies multi-criteria assessment methods 
to compare combined resource-recovery/
remediation methods, that is ELFM, with 
the ‘Do-nothing’, ‘Classic remediation’ 
and ‘Classic landfill mining with (co-)in-
cineration’ approaches.

The idea of mining old landfills is 
nothing new. The concept has been 
bounced around for many years, but tech-
nical and commercial realities have pre-
vented its widespread adoption.

“In classic landfill mining, the fo-
cus is on reducing the volume of waste, 
for example through incineration and 
the recovery of land, while the produc-
tion of recyclates is in general limited,” 
explains Dr Lieven Machiels, Science 
& Technology Coordinator of the pro-
ject at the KU Leuven Institute for 
Sustainable Metals and Minerals. “In 
the NEW-MINE project, we followed an 
ELFM approach aiming at a maximal re-
covery of resources. Instead of burning 
the light fraction, we produce a Refuse 
Derived Fuel (RDF), which is thermally 
converted to produce a synthetic gas and 
a vitrified residue. The syngas can be 
further upcycled to produce methane or 
hydrogen, while the vitrified residue can 
be used for producing cement and con-
struction materials.”

“We consider Enhanced Landfill 
Mining the missing link to a Circular 
Economy,” he continues. “The Circular 
Economy Action Plan of the European 
Green Deal focuses on a ‘sustainable 
products’ policy that prioritises reduc-
ing and reusing materials before actually 
recycling them, moving up the waste hi-
erarchy. Nevertheless, what is not yet ad-
dressed is the question of what Europe 
and other countries in the world will do 
with the vast amounts of industrial and 
consumer waste that have been disposed 
of in waste dumps and landfills over the 
past 100 years. In this context, ELFM has 
been proposed as an out-of-the-box ap-
proach to address how we can deal with 
the waste of the past, irrespective of the 
urgent need to avoid new waste creation 
and disposal in the future.”

However, to achieve such a result re-
quires some serious investigation into the 

COVER STORY

“In the beginning 
there was the 
thought that there 
would be more 
material to recover, 
but in the end, it 
turns out to be 
around 10%.”

Ulrich Sigmund
Head of R&D at STADLER

EU Training Network for Resource Recovery 
through Enhanced Landfill Mining
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nature of the materials involved, and the 
methods that can best be used to separate 
them for optimal recovery – either energy 
or materials.

STADLER’S MECHANICAL KNOWHOW
Knowing that the challenge of success-
fully sorting materials mined from his-
toric landfill sites would greatly benefit 
from the knowledge and experience of the 
private sector, RWTH Aachen University, 
one of the project’s partners, invited 
STADLER to participate.

“We were contacted by Aachen in 2015 
about the possibility of a landfill mining 
project and said yes, we would like to get 
involved with that, so we’ve been involved 
right from the start,” Ulrich Sigmund, 
Head of R&D at STADLER, tells WMW. 
“Basically, it’s different from MRF sort-
ing because it’s wet, it could be harmful 

and it’s very heavy. It looks like soil, but 
with films in it.”

The company played an important 
role in the first work package, dedicated 
to mechanical processing. The main goal 
was to identify ways of improving the 
quality of the fractions in order to pro-
duce RDF, which has a variety of appli-
cations. Another important goal was to 
research uses for fine fraction (<20 mm), 
which accounts for more than 50% of 
the waste in general landfill mining and 
currently has no utilisation. The project 
showed that further mechanical separa-
tion of fine fraction can produce sand for 
use as an aggregate in the construction 
sector. The light fraction can also be used 
in a thermo-valorisation process.

STADLER also contributed to the 
training programme associated with the 
project with a course on “Automated 

COVER STORY
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sorting technology for complex waste”, 
which was held during the second NEW-
MINE Network Event for the 15 partici-
pating PhD researchers. 

“There’s only around 2% of the mate-
rial that is metals which can be recycled,” 
explains Sigmund. “Then there’s roughly 
8% of plastics for energy recovery. Around 
50% is inert, a lot is soil, or fines from the 
metals that have deteriorated. In the be-
ginning there was the thought that there 
would be more material to recover, but in 
the end, it turns out to be around 10%. 
There’s another 20% that could be used 
for construction, but 70% seems to be 
quite soily material, and at the moment 
that has to be landfilled again.”

Adding to the difficulty of sorting, 
it wasn’t possible to truck the material 
around to off-site sorting facilities from 
a legal standpoint. Therefore, STADLER 
installed a mechanical sorting system on-
site on a temporary concrete foundation 
in the landfill. 

GOING BALLISTIC
The theoretical research on mechanical 
processing was tested in real conditions 
in the Mont-Saint-Guibert landfill in 

“What is not yet 
addressed is the 
question of what 
Europe and other 
countries in the 
world will do with 
the vast amounts 
of industrial and 
consumer waste 
that have been 
disposed of in 
waste dumps and 
landfills over the 
past 100 years.”

Dr Lieven Machiels
Science & Technology Coordinator 
of the project at the KU Leuven 
Institute for Sustainable Metals 
and Minerals

Belgium. The landfill waste was excavated 
and processed. 

“An STT6000 Ballistic Separator was 
used in the first step of the mechanical 
treatment for the recovery of RDF and 
other recoverables, such as metals and 
inert materials. The machine separated 
the output in three fractions – fines, 
rolling fraction and flat fraction – which 
were then treated separately in order to 
investigate further recycling possibili-
ties,” says Sigmund.

Cristina Garcia Lopez, one of the 
NEW-MINE project’s researchers, adds: 
“Since the landfill waste is a very com-
plex and heterogeneous material due 
to the amount of impurities, the bal-
listic separator provided us with the 
opportunity to dose the unsorted and 
unshredded excavated waste into three 
different material flows: potential RDF, 
3D fraction and fines. It also allowed 
us to sort the landfill waste in its orig-
inal size without shredding, avoiding 
the loss of small particles in the fine 
fraction – which required fewer steps. 
Besides, the great infeed of the ballistic 
STT6000 (150 t/h, depending on the 
density of the material) made it quite 
interesting since the amount of waste 
buried in landfills is considerably high 
while the general mechanical process-
ing capacity is really low compared to 
the excavation capacity.”

Landfills present a particular chal-
lenge, as Dr Machiels suggests: “The 
level of moisture of landfilled waste is 
much higher than in fresh waste, and the 
waste is strongly degraded. Work pack-
age 1 analysed how this material behaves 
in all steps of the mechanical separation 
process and what the properties are of 
the different output fractions. This re-
search was new, and therefore its results 
are important for the future of landfill 
mining.”

Dr mont. Bastian Küppers, also a re-
searcher in the NEW-MINE project, adds: 
“The continuous mechanical treatment 
of the landfill is extremely challenging, as 
the high water content leads to blockages 
in the process chain and reduces the per-
formance of plant and machinery. This is 
especially true for fine fractions.”

Due to regulations surrounding the transportation of wastes, 
excavated material was processed on directly on the site
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However, according to Sigmund, the 
STADLER Ballistic Separator has over-
come all the challenges, showing that 
it can perform in these difficult condi-
tions and confirming the feasibility of 
the project: “The high moisture value 
of the material was very challenging be-
cause the input was composed of pieces 
of rock and lumps of earth of up to 100 
kg,” he says. 

Christian Nordmann, Deputy Head 
of Research and Development at 
STADLER, who worked actively on the 
tests in Belgium, adds: “The machine 
is very robust due to the two drives and 
central lubrication during operation. 
Also, the bearings are very well sealed, 
so the machine can operate outdoors. 
This enables the STT6000 to deal with 
the challenges found in the excavated 

landfill material, such as high mois-
ture, dust and impact. In the tests we 
were able to model the material sepa-
ration, including mass distributions 
and material parameters of the derived 
fractions.”

“The tests showed that a new ap-
proach of starting a recycling process 
with a separation in three fractions is 
possible. This saves wear and energy 
compared to standard processes with 
a shredder/screen combination,” con-
cludes Ulrich Sigmund. “It doesn’t pay 
for itself from a commercial stand-
point; it depends how much you prize 
the environmental benefits, and of 
course land reclamation. If you have a 
landfill close to a megacity, where the 
land prices are very high, that could 
make a business case.”

“STADLER’s 
Ballistic Separator 
has proven to 
be very robust 
and useful for 
loosening up, 
separating 
and thus 
preconditioning 
the material for 
treatment.”

Dr mont. Bastian Küppers,
a researcher for the NEW-MINE 
project
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THE SURPRISINGLY LOW 
CARBON FOOTPRINT OF 

PLASTIC PACKAGING
BUT KEEP IT OUT OF THE OCEANS

It is a widely held belief for many people that plastics are a 
particularly harmful packaging material. However, according 
to new research, while plastics do have a large carbon impact 

– accounting for 3.8% of global greenhouse gas emissions – 
it is wrong to assume that alternative packaging materials 

would perform better, and it is important to consider the 
carbon benefits that arise from plastics use.

By Ben Messenger

FACTS

22 MORE COAL-FIRED  
POWER STATIONS
If all plastic bottles used globally 
were made from glass instead, the 
additional carbon emissions would 
be equivalent to 22 large coal-fired 
power plants, producing enough 
electricity for a third of the UK.

40 FEWER COAL-FIRED 
POWER STATIONS
If all plastic were recycled, this could 
result in mean annual savings of 30 
to 150 million tonnes of CO2, equiv-
alent to shutting between 8 and 40 
coal-fired power plants globally.

32.6%
Technological advances and changes 
can also alter LCA results, as materials 
improve over time. Over the past few 
years, the gram weight of the 500 ml 
‘single serve’ bottled water container 
has dropped by 32.6%.
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T here is no doubt that the 
plastics widely used in a 
huge variety of packaging 

materials have a seriously detrimental 
effect on the environment, particularly 
the oceans where they all too often end 
up when poorly disposed of. But there’s 
a reason they’re so widely used in these 
applications – they’re very effective. 
However, when we look at the environ-
mental impact of a material, it’s impor-
tant to consider its carbon footprint 
across its life cycle.

A new report entitled ‘Examining 
Material Evidence – The Carbon 
Fingerprint’, commissioned by Veolia and 
published by Imperial College London, 
highlights the importance of plastic as a 
material compared to alternatives when 
examining the carbon emissions.

According to the researchers, while 
only 2% of British people consider plas-
tic – compared to other materials used in 
packaging – to contribute the least green-
house gases (GHGs) to the environment 
from its production, use and post-use 
treatment, in absolute numbers it is in 
fact the least impactful.

The report analyses over 70 life-cycle 
assessments to evaluate the environmen-
tal impacts of packaging alternatives over 
their lifetime, including impacts from 
mining, manufacturing, logistics, usage 
and end-of-life management covering re-
cycling or disposal. By assessing many dif-
ferent studies with different assumptions, 
the overarching message is clear: plastic 
can provide the lowest carbon emissions 
of available materials providing it is recy-
cled properly, effectively debunking the 

“REMOVING, 
REDUCING, 
REUSING OR 
RECYCLING 
THE PLASTIC 
PACKAGING PLACED 
ON THE MARKET 
IS AN IMPORTANT 
PART OF THE WAY 
FORWARD.”
Nick Voulvoulis
Professor of Environmental Technol-
ogy at Imperial College’s Centre for 
Environmental Policy and Co-Deputy 
Head of Department
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growing movement to switch away from 
plastic in all scenarios.

For example, when considering the pro-
duction and manufacturing of the main 
alternatives to plastic for a 500 ml bottle, 
other packaging types (fibre, glass, steel 
and aluminium) emit more greenhouse 
gases than plastic bottles, with glass bottles 
being the highest emitter overall. However, 
the authors are keen to note that this is 
not to say that there are no cases where 
the converse is true and, for example, local 
supply chains for milk can mean that glass 
milk bottles make sense carbon-wise.

PROTECT THE OCEANS –  
REDUCE, REUSE, RECYCLE
The key to limiting environmental impact 
and carbon emissions is the reduction, 
reuse, optimisation of recycled content 
and effective waste management to treat 
packaging at its end of life, and impor-
tantly recycling always wins over virgin 
production on all environmental indica-
tors. For plastics, it has been shown that 
recycling saves between 30% and 80% of 
the carbon emissions that virgin plastic 
processing and manufacturing generate. 

With the widespread application of 
renewable energy and demand-manage-
ment strategies, increasing the recycling 
of plastics has the potential both to curb 
the growing life-cycle GHG emissions 
from plastics and to prevent them from 
entering the marine environment. 

“Plastics have a large and unacceptable 
impact on the marine environment, and 
potential impacts on human and ecosys-
tem health that are not fully understood 
and cannot easily be incorporated into 
life-cycle assessments,” says Professor 
Nick Voulvoulis of Imperial College’s 
Centre for Environmental Policy and Co-
Deputy Head of Department. 

Life-cycle assessment (LCA) is a useful 
tool which Veolia and Imperial College 
say should be more widely used to evalu-
ate the environmental impacts of packag-
ing alternatives over their lifetime, from 
the extraction of raw material to the dis-
posal or recycling of packaging at the end 
of its life. Undertaking LCAs to compare 
the environmental performance of alter-
native materials for different packaging 

applications is essential to take into ac-
count the environmental impacts asso-
ciated with the whole life-cycle of pack-
aging (mining, manufacturing process, 
logistics, usage and end-of-life route).

In the study, a total of 73 publications 
on LCAs comparing different types of 
packaging were identified and reviewed. 
By assessing many different studies, some 
general conclusions can be drawn about 
the range of results and what the majority 
of analysis determined. Findings indicate 
that in the applications in which it is used, 
most of the time plastic packaging per-
forms better than its alternatives, mainly 
due to its very lightweight properties.

While it’s important to examine the 
material, energy and transportation im-
pacts of manufacturing plastics, it’s also 
important to consider what happens to it 
at end of life. The researchers report that 
the waste management route in place to 
treat packaging is also shown to be a crit-
ical factor explaining variations of LCA 
results for the same packaging. Recycling 
always wins over virgin production on all 
environmental indicators. 

However, the report also warns that 
currently only around 9% of plastics are 
being recycled worldwide. “There is still a 

In addition to their strength and weight 
properties, one of the benefits of plastic 
packaging materials is in their application 
for reducing food waste.

Without packaging, food is more likely 
to get damaged and become unusable. 
Since food waste contributes to climate 
change, water and energy consumption, 
deforestation and biodiversity loss, every 
effort we make to mitigate those effects 
makes a big difference, and plastic pack-
aging helps make that possible. Plastic 
packaging is useful for keeping products 
fresh and insulated. 

According to the report, removing 
plastic entirely from our food supply may 

not be the best solution when it comes to 
protecting the environment and conserv-
ing valuable resources. Plastic packaging 
is used in the food supply chain because it 
supports the safe distribution of food over 
long distances and minimises food waste 
by keeping food fresh for longer.

Recent estimates from Zero Waste 
Scotland suggest that the carbon foot-
print of food waste generated can be 
higher than that of plastic, with 456,000 
tonnes of food waste produced in Scottish 
households contributing to around 1.9 
million tonnes of CO₂, three times higher 
than that of the 224,000 tonnes of plastic 
waste generated.

PLASTICS:  
CUTTING DOWN ON FOOD WASTE

“WITH ONLY 
9% OF PLASTICS 
BEING 
RECYCLED 
WORLDWIDE, 
THERE IS STILL 
A LOT TO DO 
TO IMPROVE 
THINGS. WE 
HAVE DONE 
IT FOR PAPER, 
METALS AND 
GLASS WHICH 
ARE WIDELY 
RECYCLED.”

Richard Kirkman
Veolia
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lot to do to improve things,” comments 
Richard Kirkman, Chief Technology and 
Innovation Officer at Veolia UK & Ireland. 
“We have done it for paper, metals and 
glass which are widely recycled, but plas-
tic is a newer material and so we need the 
right policy drivers in place, backed by 
consumer and manufacturer awareness, to 
allow us to build the new recycling infra-
structure. This will provide new green jobs 
and deliver all the advantages that plastic 
can offer, whilst making significant cuts to 
global carbon emissions.”

The report goes on to note that where 
those policy drivers are in place, consid-
erable progress is already being made. 
Regulatory statutes that themselves de-
liver fiscal actions on business are increas-
ing. In the UK, for example, the various 
measures planned in the UK Resources 
and Waste Strategy developed by Defra, 
such as the extended producer responsi-
bility scheme, the deposit return scheme 

and the harmonisation of waste collec-
tion associated with a clear labelling sys-
tem, as well as HM Treasury proposals for 
a plastic packaging tax, are all good steps 
for creating a fully functioning circular 
and sustainable system for packaging. 

“We need to reduce plastics produc-
tion while ensuring that any alterna-
tives do not contribute more to climate 
change,” says Voulvoulis. “The findings 
of this study demonstrate that removing, 
reducing, reusing or recycling the plas-
tic packaging placed on the market is an 
important part of the way forward, and a 
better option than replacing it with cur-
rent alternative materials, or waiting and 
hoping for solutions not yet available.”

Kirkman concludes: “As we look to 
build the green recovery and achieve a net-
zero carbon world, this report helps to em-
phasise that plastic has a key role to play as 
a material, but only if it is responsibly min-
imised, produced, used and recycled.”

caption
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As a pioneer of using 
robots in waste sorting 

applications, WMW 
has been following the 

story of ZenRobotics 
for a decade now. This 
summer, the company 

officially launched its new 
Fast Picker at a Covid-
friendly online event.

By Ben Messenger

THE FAST 
PICKER

ZENROBOTICS TAKES THE 
NEXT STEP IN AUTOMATED 

WASTE SORTING

B ack in 2010, Finnish tech-
nology firm ZenRobotics 
f irst demonstrated to 

the world the potential of Artificial 
Intelligence (AI), working in combination 
with robotics, to identify various materi-
als on a moving conveyer, and pick them 
– quickly. Back then the technology was 
focused on picking from Construction & 
Demolition waste. Harnessing the deci-
sion-making speed of AI with the lifting 
capability and strength of a robot allowed 
for a machine that could relentlessly 
sort large quantities of heavy materials 

24/7. That machine was the ZenRobotics 
Heavy Picker.

Fast forward to June this year, and 
the company officially launched its Fast 
Picker model, aimed this time not at 
C&D waste, but at regular municipal 
waste streams. Designed to improve the 
efficiency of Material Recycling Facilities 
(MRFs), ZenRobotics says that the new 
Fast Picker is ideal for material such as 
Lightweight Packaging Waste (LWP), Dry 
Mixed Recyclables (DMR) and Municipal 
Solid Waste (MSW). “With COVID-19, 
our world, our economy and our indus-

As a company, 
ZenRobotics has been 
operating since 2007 
and stands right at the 
intersection of two 
global megatrends: 
the revolution of smart 
robotics technolo-
gy and the global 
need for ecological 
efficiency.
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STADLER: Sorting systems for a clean world!

+49 7584 9226-0
info@w-stadler.de
www.w-stadler.de

STADLER Anlagenbau GmbH

Lightweight and inexpensive, plastic is one of the world’s most used 
materials, but its extreme durability means that e�ective end-of-life 
management is critical. High quality recycling is therefore an indispensable 
solution for processing plastic waste. 

STADLER o�ers you over 225 years of history, significant references 
including the first sorting plant exclusively built for film in Bulgaria, 
state-of-the-art technology and the possibility of o�ering the whole 
recycling process – from sorting to extrusion. 

We are ready for your project. Contact us!

OF COURSE WITH STADLER
PLASTIC RECYCLING:

try are facing an unparalleled challenge. 
However, the amount of waste keeps in-
creasing all the time. Still today we trash 
excellent materials that can be reused 
again. Turning waste into value is what 
ZenRobotics is all about. We believe that 
the circular economy will be the key to 
that change,” says Wolfgang Schiller, 
ZenRobotics CEO. 

“We planted the seed of AI in robotic 
waste sorting when our very first robots 
started picking in 2010. A full decade 
later, robots have become mainstream,” 
he continues. “We believe in a circular 
economy built on smart automation and 
digitalisation. To make this happen, we 
offer a highly integrated solution that is 
specifically optimised for the purpose of 
waste sorting. This means that we provide 
an intelligent combination of object rec-
ognition, machine learning, waste identi-

fication and motion control with strong 
gripping and throwing. In addition, we 
have many years of experience in waste 
processing.”

AI CLASSIFIER – THE SECRET SOURCE
From Alan Turing to Elon Musk, AI has 
fascinated and tantalised the world of 
computing and technology for gener-
ations, but what does it take to get it 
to actually work in an MRF? Atte Kojo, 
Recognition Specialist at ZenRobotics, 
explains that at the heart of the system is 
a classifier.

“The classifier is basically the brain; it 
does the recognition of the material. It 
takes in the image data from the camera 
and produces predictions, or inferences 
of which object is which material – that’s 
the secret source. We train it by feeding 
it image data of known materials so we 

“STILL TODAY WE 
TRASH EXCELLENT 
MATERIALS THAT 
CAN BE REUSED 
AGAIN. TURNING 
WASTE INTO 
VALUE IS WHAT 
ZENROBOTICS IS 
ALL ABOUT.”

Wolfgang Schiller
ZenRobotics CEO
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have a library of what is PET, LDP, HDPE, 
OCC, etc.,” he explains.

“So far, just using the RGB camera has 
been enough for our purposes. It also 
has the advantage of being able to rec-
ognise an object based on appearances. 
Sometimes objects made of the same ma-
terial need to be sorted separately. For 
example, sometimes an object made of 
PPE may have contained a toxic substance 
such as motor oil or pipe cleaner and they 
need to be. That’s why we’re using visual 
cameras. The accuracy of our recognition 
has taken a giant leap – it’s surprisingly 
accurate. It beats a human looking at the 
same objects nearly every time.”

APPLICATIONS
Lightweight fraction sorting is needed 
to separate plastics, paper and cardboard 
so each can be recycled. The ZenRobotics 
Fast Picker is an AI-powered robotic sort-
ing system that enables autonomous, 
24/7 picking of lightweight waste materi-
als. The Fast Picker robot automates qual-
ity control processes while maintaining 
high purity and increased product recov-
ery. According to the company, the three 
key benefits are: 
• Efficiently automates quality control 

compared to optical and manual  
sorters 

• Attains a high purity of recycled  
materials, generating higher market 
revenues

• Increases worker safety and improves 

production rates compared to manual 
sorting.

In the lead-up to its official launch, 
the Fast Picker has been in development 
at a number of commercial sorting facil-
ities around Europe. Added to the data 
collected from the installations of its 
Heavy Pickers going back to 2010, Juha 
Mieskonen, Head of Sales at ZenRobotics, 
says that the company now has an “in-
credible amount of data to work with” 
when it comes to material recognition.

Citing an installation at a typical 
high-volume dry mixed recycling line, 
with several stages of optical sorting, 
Mieskonen explains that material arrives 
at the quality control station at around 
80% purity by weight. With a Fast Picker 
installed, the robot can be assigned a tar-
get material, for example PET drinking 
bottles from the drinking carton line, and 
throw them onto the correct line. It can 
also remove the remaining residual waste. 

“The Fast Picker is designed for basi-
cally similar tasks that humans are able to 
perform, bridging the gap that normal op-
tical sorters leave,” he says. “It’s doing the 
final step after the optical sorter so that 
the commodity at the end is of the right 
quality and value, complies with regula-
tions and can achieve the highest possible 
sale price if sold on an open market.”

Rainer Rehn, Sales Representative at 
ZenRobotics, adds that when it comes to 
fibres there are also a lot of interesting 

“THE FAST 
PICKER IS 
DESIGNED FOR 
BASICALLY THE 
SAME TASKS 
THAT HUMANS 
ARE ABLE TO 
PERFORM, 
BRIDGING 
THE GAP THAT 
NORMAL 
OPTICAL 
SORTERS 
LEAVE.”

Juha Mieskonen
Head of Sales at ZenRobotics

ZenRobotics’ Fast Picker com-
bines the company’s own robot 

design and AI software, called 
ZenBrain, in a compact design 

optimised for a demanding waste 
treatment environment.

Rainer Rehn, Sales Represen-
tative at ZenRobotics:

“As we know, this grey fibre 
is not visible to those who 

haven’t noticed it. Check 
inside your morning cereal 

box – it’s grey inside.”

Note from vita:  
something is missing here
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applications for the Fast Picker. With robot 
sorting after an OCC screen and optical 
sorter there can still be numerous contam-
inants to remove.

“There’s the brown OCC, there’s fold-
ing boxes, there’s egg cartons and such, 
and the robot’s task is to pick those from 
the stream of news with ink. We knew we 
can do this very well, but you need a lot 
of suction power in the gripper to pull it 
out – there can be really big pieces,” he says. 
“One very positive surprise was that the ro-
bot has the ability to pick grey fibres too. 
This is folding boxes such as cookie boxes 
and pizza boxes.”

As we know, this grey fibre is not visible to 
those who haven’t noticed it. Check inside 
your morning cereal box – it’s grey on the in-
side and heavily printed on the outside, but 
it’s fibre we can pick without actually seeing 
the inside. The ability of the robot is to be 
able to identify these boxes based on com-
mon design features, on the print, on the 
labels, on what it can see,” he adds.

Among the other key applications high-
lighted at the launch were HDPE quality 
control and cleaning up the downstream 
fraction from an eddy current line to in-
crease the value of the non-ferrous metals.

“Robots have finally brought industrial 
automation to waste management. Now 
this industry can benefit from the same 
stability that the manufacturing indus-
try has enjoyed for decades,” concludes 
Schiller. “Robots, AI and waste make per-
fect business sense.”
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P lants which recycle pack-
aging waste of all kinds, 
including plastics PP, PET, 

HDPE and LDPE alongside paper, lam-
inated packaging and aluminium, need 
to keep the materials separated and col-
lected in bunkers at the end of the sort-
ing process. 

In a research and design project sup-
ported by the German Federal Ministry 
for Economic Affairs and Energy, recy-
cling plant construction firm Sutco re-
cently laid the foundations for a fully 
automatic bunker management opera-
tion at a sorting facility for packaging 
waste. The goal of the project in Bergisch 
Gladbach, a city in the Cologne/Bonn re-
gion of North Rhine-Westphalia, was to 
increase the overall efficiency of the sort-
ing process up to its final stage, compres-
sion of the secondary raw materials pro-
duced from the waste into bales.

The company explained that a sorting 
plant for packaging has on average over 
10 to 20 bunkers for storing the sorted 
materials. The bunkers fill up at varying 
rates, depending on the material. For ex-
ample, sheeting has low density, meaning 
that the corresponding bunker may have 
to be emptied up to five times an hour, 

SUTCO’S WASTE 
BUNKERS TO  

THE NEXT STEP
With its new automated bunker management 

for waste sorting facilities, German firm 
Sutco RecyclingTechnik GmbH is taking a 

further step towards reducing the burden on 
sorting and processing plant operators.

By Ben Messenger

To take account of the different fill speeds 
of bunkers, Sutco developed a prioritisation 
model in which the processing status of the 
press is coupled to the fill level of the bunker 
in question. The program takes account of 
the different fill levels of the bunkers and, 
where these are the same, gives priority to 
the bunker that will fill quickest.
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HSM Baling Presses 
for every individual 
demand!

www.hsm.eu

Reliable

Energy efficient

Bale weight up to 1250 kg

Worldwide service
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while the aluminium bunker may only 
need emptying once a day.

Previously, once a bunker was full, the 
press operator would have to withdraw 
the contents manually and transfer it via a 
conveyor belt to the press. In the research 
project, Sutco developed automated bun-
ker management, determining the perfect 
time to empty the bunker using fill level 
measurements.

The system only empties the individ-
ual bunkers when they contain a vol-
ume suitable for one, two or three bales. 
During manual operation, the press oper-
ator cannot keep an overview at all times 
of the filling speeds of all the bunkers, 
empty them at exactly the right moment 
and also consider the activity status of 
the corresponding bale press in each case. 

To achieve this, Sutco has developed 
specially designed software using a math-
ematical model to process recorded data 
and measurements by the millisecond to 
optimise this complex process. One ad-
vantage of the new bunker management 
system when installed at new plants is the 
much lower space requirements for the 
bunkers. The standard buffer reserve ca-
pacity of up to 60% of bunker volume is 
no longer required (e.g. for aluminium). 

When installed at existing plants, 
Sutco says that the automatic operation 
helps to avoid malfunctions in the sort-

ing process, streamline processes before 
the press through optimal bunker use 
and automatically guarantee the desired 
bale quality (shape and density). Further 
advantages of the production of uniform, 
equally sized bales include greater effi-
ciency in transport and bale storage as well 
as in wire usage.

MATERIAL-DEPENDENT SELF-
ADJUSTING PROGRAMS
The greatest challenge for Sutco in devel-
oping the system was achieving a flexible 
design for material-dependent self-ad-
justing programs. For each material, an 
automatic comparison of the bale length 
and bunker fill level is constantly carried 
out. In this way, Sutco bunker manage-
ment not only ensures the guaranteed 
production of desired bale qualities, but 
also independently optimises its own 
processes, constantly increasing its pre-
cision.

The system can also be optimally ad-
justed for use with the horizontal balers 
provided by Sutco’s sister company uno-
Tech GmbH. The system ensures efficient 
overall operation by reducing the downtime 
of bale presses without negatively affecting 
or reducing the throughput of upstream 
processes or increasing energy consump-
tion. The resulting bales are weighed and la-
belled and ready for further processing.
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CLOTHING 
CARNAGE AS UK 
COMES OUT OF 

LOCKDOWN

WRAP, a not-for-
profit organisation 

which works with 
governments, 

businesses 
and citizens to 

improve resource 
sustainability, 

has published the 
findings of a survey 
which indicate that 

UK consumers are 
likely to discard as 

many as 67 million 
articles of clothing as 

shops fully reopen.

By Ben Messenger
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T he latest public survey by 
WRAP suggests that two in 
five UK citizens (41%) have 

had a clear-out of unwanted textiles and 
clothing during the COVID-19 lockdown, 
with the majority storing their items at 
home until lockdown lifts. The sustain-
ability body has published its findings 
(Citizen Insights: Textiles and COVID-19 
Survey) to help the charitable sector, lo-
cal authorities and recyclers prepare for 
the expected influx of textiles likely to be 
donated to charity shops and via other 
donation routes as these begin to reopen 
over the coming weeks.

WRAP’s survey found two-thirds of 
people are choosing to donate their 
clothes to help charities, and in an effort 
to make it easier to manage the expected 
influx, WRAP has produced advice for 
people wishing to donate, which is being 

promoted through its Love Your Clothes 
campaign. The simple steps will help en-
sure that any unwanted items find a new 
home through donation, and help people 
do the right thing, without overwhelming 
staff at charity shops.

WRAP estimates that as many as 22 
million pairs of shoes and 67 million 
clothing items will soon be disposed of 
via charity shops, collection banks and 
other donation routes.

“We have been working with organisa-
tions from across the sector to prepare for 
when they reopen and the expected high 
levels of donations coming in over a rela-
tively short time period,” comments Peter 
Maddox, Director of WRAP.

Data suggests that the equivalent of 184 
million textile items had been cleared out, 
and the majority (57%) are still in people’s 
homes, ready to be disposed of as lockdown 

“Most people 
prefer to donate or 
recycle unwanted 
clothes, but with 
an unpreced- 
ented volume 
about to be 
unleashed, it’s 
important that 
we all take a few 
simple steps so as 
not to overwhelm 
the sector.”

Peter Maddox
Director, WRAP

One in five (20%) UK citizens say the 
COVID-19 lockdown has made them think 
differently about clothing – in terms of pur-
chase and/or disposal. Groups which are more 
likely to have reflected upon clothing during 
the lockdown include women (25% vs. 14% of 
men) and 18-24s (29% vs 17% of those aged 
55+). Among those thinking differently about 
clothing, the top three reflections/changes in 
mindset are:
• Realising they had too many clothes/

didn’t need as many (cited by 29% of 
those who say they are thinking differently 
about clothing)

• Wanting to donate/donate more to 
charity (18%) 

• Wanting to buy in a more sustainable/
environmentally friendly way (15%).

WIDER OUTLOOKS 
TOWARDS CLOTHING
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ends. The most common textile items the 
public sorted out during lockdown are 
clothes (37%), with outerwear making up 
the bulk – particularly T-shirts, blouses, 
jumpers, hoodies and sweaters. People have 
also spent time sorting through their un-
wanted shoes (19%), bedding (12%), bags 
and handbags (10%), accessories (10%) and 
household textiles (10%).

INDIVIDUAL DECISIONS ADD UP
WRAP found that on average people have 
discarded eleven items of clothing, with 
more than half of these items (59%) still 
at home awaiting disposal. Almost half of 
participants (49%) say they’ll donate these 
clothes through a charity shop, while 
nearly one in five will donate via a charity 
bag collection service (17%).

“Whether you’re using a charity shop, 
textile bank, retail take-back scheme or 
kerbside collections, the golden rule is 
to check they’re operating before you go. 
Call ahead or look online – check with 
your local authority – but please never 
leave clothes in front of a closed charity 
shop or a full textiles bank,” says Maddox. 
“Our Love Your Clothes campaign has 
more details to help anyone, anywhere in 
the UK, by showing where you can recycle 
clothes where you live.”

“Everyone can play a role in support-
ing the charity and textile reuse and recy-

cling sector,” he continues. “Our insights 
tell us that most people prefer to donate 
or recycle unwanted clothes, but with an 
unprecedented volume about to be un-
leashed, it’s important that we all take a 
few simple steps so as not to overwhelm 
the sector.” 

The survey also found that the propor-
tion of people concerned by the environ-
mental impacts of clothing, and actively 
committed to stopping clothing waste, 
has risen from 31% of the population in 
2017 to 50% by 2020.

However, WRAP warns that as many 
as 14% of people will dispose of their un-
wanted clothes in the general rubbish; 
and of those who’ve already cleared out 
their closets, more than one in three 
(36%) used the general rubbish.

As well as sharing its insights with the 
charitable and recycling sectors, WRAP 
is also sharing its findings with signato-
ries to the Sustainable Clothing Action 
Plan 2020 (SCAP 2020) Commitment to 
help support messaging by retailers and 
brands encouraging people to donate tex-
tiles through in-store collections, which 
are an often-underused route for recy-
cling clothing.

Overall, the research found a trend to-
wards greater environmental awareness. 
People wanting to reduce waste and really 
trying to do the right thing has continued 

FACTS

$3 
TRILLION
The global clothing industry is 
expected to eclipse $3 trillion  
by 2030 according to GFA 2019.

$500 
BILLION
The estimated annual value of 
clothes discarded prematurely  
(Ellen MacArthur Foundation 
2017).

3460 
COMMENTS 
analysed by students conducting  
a ‘social listening’ exercise on  
clothing reuse and new business 
models across social media plat-
forms for the three focus countries.

90%
of citizens surveyed in India are 
interested in trying at least one 
new business model.

LOVE YOUR 
CLOTHES 
was developed by WRAP to help 
UK citizens buy, use and dispose  
of their clothing in ways that  
protect the environment.
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› Landfill diversion

› Fuel production in your own hands

› Reduction of greenhouse gases

› Preserving natural resources

despite the COVID-19 crisis. Some 50% of 
UK citizens are willing to go out of their 
way to avoid generating clothing waste; as 
well as being keen to identify as present-
able and smart in appearance, they are 
concerned about the impact clothing has 
on the environment.

Two-thirds of people actively go out 
of their way to ensure their unwanted 

clothes go to good use. Most people 
also feel good about donating clothes to 
charity.

GLOBAL TRENDSETTERS 
Further to its UK survey, WRAP recently 
also published a new global research re-
port, produced in association with the 
World Resources Institute (WRI) and with 
support from the Laudes Foundation. 
This shows that consumers around the 
world are increasingly demanding op-
tions to shop for clothes in ways which 
protect both the environment and people.

The report, Changing our Clothes: 
Why the clothing sector should adopt 
new business models (2019) surveyed cit-
izens in India, the US, the UK and other 
European countries. It found overwhelm-
ing interest among fashion-focused con-
sumers in new ‘disruptor initiatives’, 
which generate economic value by pro-
longing the life of clothes. These include 
options such as clothing rental schemes, 
re-sale and repair options.

WRAP believes the findings will sup-
port innovators and high-street operators 
to respond to consumers’ demands and 
develop new clothing business models 
built around sustainability and equity.

3% Something else
18% Sportswear/sports leisure wear
19% Baby/kids' clothing
20% Nightwear

26% Denim (e.g. jeans, jackets)
27% Underwear

33% Skirts and dresses
37% Jackets/coats

41% Trousers and jumpsuits
58% Jumpers, sweaters and hoodies

79% T-shirts, tops, shirts and blouses

CLOTHING ITEMS DISPOSED OF

Q7: You said that you have had a clear-out of clothing items. Which of the 
following specific types of clothing did you clear out? Select all that apply.

Clothes that were being dis-
posed of were more likely to 
be outerwear: tops, jumpers, 
trousers, jackets and coats, 
skirts and dresses. Casual 
clothing, nightwear and 
underwear were less likely 
to be part of a clear-out.

Base: 1,066 UK adults aged 18+ who have had 
a clear-out of clothing items during lockdown
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O riginally established in March 
2018 as the Peterson Pacific 

Dealer for the UK and Ireland, Neutron 
Equipment was formed by Aaron McVeigh 
and Mikey Bradshaw.

The pair have over 20 years of expe-
rience in the recycling industry, and in 
January 2020 Neutron took on the dealer-
ship for HAMMEL Recyclingtechnik GmbH, 
employing Darren Gatherole as the General 
Manager and Ben Duchesne as the Service 
Manager – both having over 20 years’ expe-
rience in the industry themselves.

The successful dealer launch started 
with a demo tour for the HAMMEL shred-
der VB 950 DK Red Giant, which was taken 
for on-site visits to various customers in 
the wood, waste and metal sectors.

Neutron Equipment’s mission is to 
provide its clients with a first-class sales 
and service backup 24/7 and nationwide 
to keep them processing and producing 
on time. Neutron’s future plans include 
broadening its product range to give 
itself a more diverse range of products 
and possibilities and increasing its area of 
responsibilities.

The company currently has two direc-
tors, one general manager, a three-person 
sales team, a service manager, an admin-
istration secretary, two engineers and two 
subcontractors. 

The goal for the near future is to 
increase its sales of shredders in the UK & 
Ireland and to expand its product base.

www.neutronequipmentltd.com 

NO BREXIT FOR HAMMEL AS UK & 
IRELAND DEALER PUSHES FORWARD

RECYCLING

Korn Recycling operates one 
of the world’s most advanced 

commercial waste sorting and alterna-
tive fuel processing plants in Albstadt, 
Baden-Württemberg, Germany. For more 
than two years, this specialist waste man-
agement plant has been using UNTHA’s 
high-performance, solution-orientated 
XR3000C mobil-e for the recycling of 
residual wood and tyres. 

With the growing range of materials 
to be processed, the recycling indus-
try is faced with increasingly stringent 
requirements. Alexander Korn, Managing 
Director of Korn Recycling, agrees with 
this viewpoint and has defined the criteria 
for his company’s new shredding solu-
tion: electric drive, mobility, a powerful 
cutting system, low maintenance, energy 
efficiency and a high throughput were 
non-negotiable. “For our site in Albstadt, 
we were looking for an alternative to our 
old diesel-powered unit – and we found it 
in the XR3000C mobil-e from UNTHA,” says 
Alexander Korn. 

The shredder is mostly used for resid-
ual wood of varying classifications. At the 
Albstadt site, classes A1 to A3 are shred-
ded to fraction sizes of 50 to 100 mm. The 
XR3000C mobil-e can deal with 15 to 25 
tonnes per hour, with the output going 
partly into thermal, partly into material 
recovery. As the machine is highly flexible, 
it is also used for shredding tyres, with a 
throughput of around 6 tonnes per hour. 
The shredded material is then used as an 
energy source by a cement plant in the re-
gion. The XR3000C mobil-e also processes 
commercial waste or material flows, for a 
final product that is supplied to regional 
power stations. 

“We completed test runs with differ-
ent materials. From the start, we were 
particularly interested in this product. The 
unit fulfilled all our expectations to the 
letter and left us particularly impressed 
after the test run. That’s why we opted for 
UNTHA – and we are still more than happy 
with our decision,” says Managing Director 
Alexander Korn. When it comes to service 

and maintenance, UNTHA also has a lot 
to offer. “If we need a service technician, 
they are usually on site within 24 hours,” 
Alexander Korn points out. He is happy 
to recommend the services of Austrian 
premium manufacturer UNTHA to others: 
“We get a lot of visits from colleagues and 
partners who talk to us about shredding 
solutions, sorting technology, machines 
and plants, and I always recommend our 
UNTHA product,” says Korn.

website????

FAMILY RECYCLING BUSINESS PUTS ITS 
TRUST IN UNTHA SHREDDING TECHNOLOGY

XR3000C mobil-e processes residual wood 
at Korn Recycling

Between them, Neutron Equipment’s team manag-
es three brands: Peterson Pacific, HAMMEL Recyc-
lingtechnik GmbH and Barford Equipment Ltd.
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RECYCLING

The waste management industry 
needed a real transformation. 

Gone are the days when monitoring and 
optimising recycling plants required 
time-consuming and tedious processes.
Now, access to your recycling plant is 
available at your fingertips, anytime, 
anywhere.

This has become a reality with RED-
WAVE mate, your “Artificial Intelligent 
Friend” within your recycling plant. The 
system is the first in the market to mea-
sure the quality of the material, record the 
results and analyse information during 
production so it can be evaluated later. 
Since the data collection takes place in 
real time, the classification process and 
optimal plant operation are instantly 
corroborated.

How does it work? 
REDWAVE mate is a digital copy of the 
sorting plant; the software identifies 
every small detail of the process in actual 
time.This new technology combines 
different types of sensors, predictive pa-
rameterisation and artificial intelligence 
in order to enhance the performance of 
any waste sorting system and increase 
plant availability. The access, monitoring 
and communication with your plants and 
machines are possible at any time.

REDWAVE mate can be used in any 
sorting and/or recycling plant regardless 
of the type of input material: glass, plas-
tic, metal, paper, mixed waste... it works 
in any system. 

What benefits does it offer?
• Support in the operation of your recy-

cling plant
• Optimisation and improvement of the 

sorting quotas and final qualities
• Increased plant availability and sorting 

efficiency
• Optimisation of plant and sorting oper-

ations
• Cross-platform monitoring of the mate-

rial streams

• Individual machine data is compared 
and recommendations for parameteri-
sation are given

• Data, for example for plant managers, 
is always immediately available

• Availability on all common mobile 
devices (computer, tablet or mobile 
phone)

• Data can be exported for further pro-
cessing

• Optimal and immediate support when 
ordering spare parts. Quick and easy!

Managing Director Silvia Schweiger- 
Fuchs: “In REDWAVE mate we have com-
bined artificial intelligence with data, an-
alytics and automation in order to be able 
to offer our customers the best possible 
transparency of their machines and plants. 
Access or monitoring and communication 
with your plants and machines is possible 
anytime, anywhere.”

A step forward into the future of recy-
cling has been taken. REDWAVE mate is an 
excellent ally within the recycling plant, 
24 hours a day… 7 days a week… 100% 
there for you! 

www.redwave.com

REDWAVE MATE – WHEN SORTING 
SYSTEMS MEET DIGITALISATION
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A round the world, many 
power stations have 
switched to the use of com-

pressed wood pellets as a renewable en-
ergy source, which in turn helps to reduce 
the level of carbon dioxide emissions. For 
example, in the UK this has been reflected 
by the fact that 37% of electricity in 2019 
was generated via renewable sources, 
compared to 35% by fossil fuels.  

Many automatically think of wood pel-
lets when they hear the phrase ‘biomass’, 
but in reality it can mean absolutely an-
ything that is of plant or animal-based 
origin. Rather than taking the form of 
something that is manufactured – such 
as a wood pellet – it is often a material 
that might be considered as a waste or a 
by-product. 

HOW DOES BIOFUEL DIFFER  
FROM BIOMASS?
The terminology is often confused, but 
biomass is simply a component of bio-
fuel. As biofuel is the term used within 
the international industry standards, it 
is the one that is more frequently used by 
professionals.

The shift towards 
sourcing cleaner, 

renewable forms of 
energy means that there 

has been a subsequent 
increase in the 

combusting of organic 
matter, otherwise 

known as biomass, 
often sourced from 

wastes, as a fuel. So as 
the energy mix changes, 

what will be the long-
term role of these fuels?

By George Bradley

WHAT ARE BIOFUEL PELLETS MADE OF?
As the single largest worldwide source 
of biomass feedstock, biofuel are derived 
from a variety of feedstocks,  from hard 
and softwood sources to agricultural 
‘waste’ products such as oat, sunflower 
and peanut husk, olive cake and straw.

HOW TO IDENTIFY THE BIOMASS 
CONTENT WITHIN A FUEL
Interestingly, there are no standards to 
determine the level of biomass content in 
biofuel, and it is generally accepted that 
biofuel in its strictest form is 100% bio-
mass. There is, however, a standard for 
the determination of biomass content 
within solid recovered fuel, which in-
cludes analysis techniques such as selec-
tive dissolution (a wet chemistry method) 
and manual sorting. 

The former is the most widely used 
throughout the industry given its relative 
accuracy and financial viability. However, 
the Office of Gas and Electricity Markets 
(OFGEM) promotes the use of a manual 
sorting method on its website as an alter-
native means for the determination of bi-
omass content.

It is important to remember that all 
biofuel is biomass, but not all bio-
mass is found in biofuel. For example, 
wheat is both a crop and a form of 
biomass, but it isn’t a biofuel when its 
intended use is to make bread. Short 
rotation coppice (SRC) willow is also 
a crop and biomass, but as an energy 
crop, its intended use is to generate 
heat and/or power. As a result, it can 
be classed as a biofuel.

BIOFUELS 101
THE ROLE OF BIOMASS WITHIN ENERGY SUPPLY

BIOWASTE
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WHERE DO THE STANDARDS FOR 
THE DETERMINATION OF BIOMASS 
CONTENT COME FROM?
The standards are produced by tech-
nical committees working on behalf 
of the International Organization for 
Standardization (ISO). SOCOTEC is rep-
resented on these committees and actively 
participates in these discussions, with our 
Energy Services team in an ideal position 
to be able to contribute to this process 
and the resultant published standards 
thanks to our industry experience, exper-
tise and heritage.

WHAT IS CONSIDERED TO BE THE 
BEST BIOFUEL?
Determining the best biofuel is subjective 
depending on its application. Each one 

will have an associated fuel specification 
detailing its acceptable/ideal properties, 
which would be determined via the analy-
sis of a representative sample. 

WHAT IS THE RELATIONSHIP 
BETWEEN BIOMASS AND SYNGAS?
Various technologies are used to con-
vert biofuel into heat and/or power; for 
example, through direct combustion or 
gasification. When an application uses 
gasification technology, the process pro-
duces syngas, which is an abbreviation 
for synthesis gas. A number of benefits 
are seen to be obtained from the com-
bustion of syngas rather than the bio-
fuel itself, including the fact that it re-
leases fewer particulates into the atmos-
phere.

“Determining 
the best biofuel 
is subjective 
depending on its 
application. Each 
one will have an 
associated fuel 
specification 
detailing its 
acceptable/ideal 
properties.”
George Bradley
Technical support manager for 
SOCOTEC’s Energy Services team and 
expert on the ISO/TC 238 Solid Biofu-
els and ISO/TC 300 Solid Recovered 
Fuels Technical Committees

BIOWASTE
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WASTE TO ENERGY

Regardless of the size of the 
installation, proper maintenance is 
key to keeping a waste to energy 
boiler operating reliably and at 
optimum efficiency
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Boilers and their burners are a major cost factor 
in industrial processes, including waste to energy 
plants of all scales. Therefore, it makes good 
financial sense to optimise these systems so they 
are operating at peak efficiency. Mike Winkelmann, 
General Manager for Plibrico Mechanical Services 
offers three key insights.

By Ben Messenger

T hroughout the different 
thermal processes in a 
waste to energy plant, en-

ergy is lost due to equipment inefficien-
cies as well as mechanical and thermal 
limitations. Companies find that burner 
settings will drift over time due to com-
ponent wear, temperature, dirt, soot and 
leaks. This drifting can ultimately affect 
an organisation’s fuel usage, equipment 
efficiency and product quality.

Understanding how energy is used and 
wasted can help operators identify ways 
to improve efficiency. Consider these 

three ways boilers and their burners im-
pact a company’s bottom line:

FUEL EFFICIENCY
Substantial savings can be achieved if 
your boiler, including the burner, has 
a regular maintenance schedule that is 
based on operating conditions.

Like a carburettor in your favourite 
old car, burners are typically tuned in 
the summer and winter months. Tuning 
optimises the air/fuel ratio for the am-
bient air, warm air during the summer 
months and cool air during colder winter 

DOES YOUR COMPANY  
HAVE MONEY TO BURN?

HOW BOILER BURNERS 
IMPACT YOUR 
WALLET
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months so that the boiler operates more 
efficiently while maintaining safety. The 
burner tuning procedure is complex and 
exacting, since every 2% increase in O2 
can result in a loss of 1% in efficiency. An 
improperly tuned burner is just as bad as 
an out-of-tune burner.

To fully reap financial benefits, it is 
very helpful to work with a knowledge-
able, experienced and qualified industry 
expert. A tighter control of the air/fuel ra-
tio results in a better control of the com-
bustion reaction and its efficiency. On av-
erage, companies with industrial boilers 
that have regular tuning schedules can 
see 1%-2% fuel savings.

BOILER STRESS
A maintenance schedule that includes 
regular boiler cleanings can help avoid 
costly stress on a company’s boiler. 
Without regular cleanings, heavy sooting 
will occur due to incomplete combus-
tion of the air/fuel mixture of the burner. 
Buildup of this heavy soot will start to 
insulate the inside of the boiler, resulting 
in heat transfer efficiency becoming less 
and less as more and more heat starts to 
escape through the boiler stack. 

Damaging soot accumulation will 
also generate hot spots within the boiler, 
which can eventually lead to boiler 
cracks, stress fractures, ligament fissures 
and reduction of heat transfer in the 
boiler. The devastating result can be ex-
ceedingly costly repairs or purchase of a 
new unit.

ROBUST 
ANCHOR 
DESIGN: 

THREE 
IMPORTANT 
THINGS YOU 

NEED TO 
KNOW

From the intense heat 
which is required for the 

combustion process in 
waste to energy plants, 
the fire wears away the 
‘fire brick’ or refractory 

lining. Refractory removal 
is essential for inspec-

tion, repair, maintenance 
and replacement. Dan 

Szynal, Vice President of 
Engineering and Technical 

Service for the Plibrico 
Company, explains the im-
portance of anchor design.

COMPLIANCE
To decrease the air pollution produced by 
boilers (carbon monoxide, hydrochloric 
acid, mercury and trace amounts of other 
heavy metals), boiler and burner tune-up re-
quirements are regulated in many countries. 

For example, in the US, under 
Environmental Protection Agency (EPA) 
regulations, most companies operating 
an industrial, commercial or institutional 
boiler must meet compliance – National 
Emission Standards for Hazardous Air 
Pollutants for Area Sources (NESHAP) 40 
CFR part 63. Without these mandatory 
tune-ups, companies can face both civil 
and criminal penalties that could include 
daily fines and even imprisonment.

All the issues listed can contribute to a 
less-than-optimal use of fuel, energy and 
equipment, in addition to increases in op-
erating costs.

The burner is really at the heart of boiler 
efficiency; if you don’t have a good burn 
and decent heat transfer, it seriously limits 
operations. As a result, top priority should 
go to keeping an organisation’s burner 
tuned by a knowledgeable expert. The dam-
age that can be caused by an improperly 
tuned burner is almost as great as that of 
a totally untuned burner, and in a fuel-rich 
environment could lead to an explosion.

Whether you tune your boiler and 
burner regularly for compliance reasons, 
cost efficiency or both, keeping them 
tuned should be an integral part of any 
industrial, institutional and commercial 
maintenance programme.

For Refractory boilers, it is important 
to consider anchor design. To prevent 
corrosion the typical grades of stainless 
steel used are AISI 304, 309 and 310 
which contain chromium and nickel.



43SEPTEMBER–OCTOBER 2020 WASTE MANAGEMENT WORLD 

WASTE TO ENERGY

I t is estimated that up to 40% of refrac-
tory lining failures can be attributed 

to a problem with the design of the anchor 
system or improper installation. This is a sig-
nificant number. When designing a refractory 
lining for an industrial application, anchor 
design becomes one of the most important 
factors in creating a robust lining that is sup-
ported properly. In particular, the tips of the 
anchors experience the highest temperatures 
because they are closest to the hot face and 
thus become an important consideration.

Anchors have several functions. They 
hold the refractory to the wall to keep 
it from falling in. They also prevent wall 
buckling due to the internal thermal stresses 
created by high temperatures. And, to a 
lesser degree, anchors can also help support 
the load of the refractory weight.

To create a monolithic refractory lining 
that is properly supported and maximises 
service life, here are three important metallic 
anchor tips you need to know.
 
ANCHOR TYPES AND  
SERVICE TEMPERATURES
For refractory linings in which metallic an-
chor systems are used, refractory engineers 
and designers almost always use Class III 
austenitic stainless-steel anchors of various 
qualities. The typical grades of stainless 
steel used are AISI 304, 309 and 310. These 
contain chromium and nickel to provide the 

best corrosion resistance and ductility at 
high temperatures. For some applications 
in which temperatures are more extreme, 
and the use of ceramic tile anchors is not 
practical for various reasons, AISI 330 and 
even Inconel 601 are sometimes used. These 
anchors have higher nickel content for supe-
rior oxidation resistance and tensile strength 
at temperatures of 2000°F or higher. Inconel 
601 gives the added advantage of good 
resistance to both carburisation and sulphi-
dation in extreme applications.

INDUSTRY BEST ANCHOR PRACTICES
Anchor sizing for a refractory lining depends 
on the refractory thickness and number 
of components. Some designers use the 
practice of sizing the anchor height to be 
75%-85% through the main dense castable 
or gunned lining. Other rules of thumb used 
in the industry dictate that the anchor tip 
should be no more than two inches from the 
hot face of the refractory for thicker lining 
designs greater than 6”-7”.

For refractory applications, it is useful to 
know the temperature gradient through the 
refractory lining, from the hot face to the 
cold face, to choose the proper anchor size 
so that one doesn’t exceed the temperature 
limit of the alloy being used. To help calcu-
late the correct temperatures at different 
points in the refractory lining, many industry 
professionals will use a heat loss calculator/

estimator. Using a heat loss calculator/
estimator, one can choose the proper 
anchor height by determining the anchor 
tip temperature it will experience. There are 
numerous heat loss applications that can es-
timate the cold face of a furnace lining given 
the input conditions of a thermal unit.

A WORD ON ANCHOR TIPS
Standard practice for years now has been 
to allow for expansion of the anchor tines 
by covering the anchor tips with plastic 
caps, dipping them in a wax or putting 
tape on them. Metallic anchors expand at 
about three times the rate of aluminosili-
cate refractories. The expansion material 
affixed to the anchor tips burns out at low 
temperature and allows the anchor a space 
to expand without causing cracks in the 
refractory.

Best practices in metallic anchor design 
must also include anchor spacing. Greatly 
a function of the specific equipment and 
geometry size, refractory engineers must 
consider the specific installation area. For 
example, anchor spacing patterns will be 
different in a flat wall or roof as compared to 
a section that has a transition of geometry 
or a less critical area of a vessel.

Anchor spacing should be based on the 
features of each specific project, such as 
mechanical properties of the anchor, and 
the refractory lining as a function of the 
temperature. Refractory engineers will use 
these properties in mathematical models 
to help create the optimal anchor spacing 
pattern and plan.

Often, failures commonly attributed to 
the refractory component can, in fact, be 
caused by deficiencies in the anchoring 
system. A robust anchoring system is key 
to maintaining monolithic refractory lining 
integrity, even when it is cracked, to prevent 
a total structural collapse.

To prevent vessel lining failures, increase 
service life and maximise refractory perfor-
mance, incorporate these metallic anchor 
tips. With these tips, it is possible to design 
and optimise an anchoring system that will 
work well with the demanding needs of 
refractory linings today.

Here you can see a 9” (223 mm) side 
wall of refractory lining using 6” 
(152 mm) of a typical 60% alumina 
low-cement castable and 3” (76 mm) 
of 2300°F (1260°C) lightweight in-
sulating castable for an application 
operating at 2000°F (1093°C) with 
an ambient temperature of 80°F 
(26.6°C). For this application, we 
would select 309 SS or 310 SS me-
tallic anchors because the interme-
diate temperature at about 80% of 
the main lining thickness is at about 
1900°F (1037°C). Although 304 SS 
anchors would be more cost-effec-
tive and are most commonly used in 
the industry, the anchor tips would 
oxidise at this temperature and 
would essentially burn out.

Typical Stud + Vee
Anchor Arrangement

Hot Face
(2000°F)

Critical Anchor  
Tip Temperature
(<1850°F for 309 SS)

Cold Face
(210°F)



44 WASTE MANAGEMENT WORLD SEPTEMBER–OCTOBER 2020

COLLECTION &  
HANDLING

TAKING TO 
THE TRACKS

BOBCAT’S LATEST 
COMPACT LOADER 

CLEANS UP

To meet the increasing 
need for a new compact 

solution to deal with 
fly-tipping in the UK, 

Yorkshire-based D J 
Cleaning has been 

putting the new T450 
compact tracked loader 

through its paces.

By Ben Messenger
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I n the UK, as disposal costs for 
waste have risen over recent 
years, so too has illegal dump-

ing. Government reports show that in 
England alone, local authorities dealt 
with over one million fly-tipping inci-
dents from 2018 to 2019, an increase of 
8% over the same period in 2017/2018 
and the highest in a decade. The tem-
porary closure of many waste sites due 
to COVID-19 measures has only exacer-
bated the problem. 

According to Bobcat, as tool carriers, 
Bobcat compact track loaders like the 
T450 offer many advantages over the 
comparable wheeled machines. They can 

provide increased productivity in many 
conditions, with a lifting capacity approx-
imately 25% more than the equivalently 
sized wheeled loaders. 

While wheeled machines may outper-
form tracked machines for sheer manoeu-
vrability on hard surfaces, the rubber 
tracked undercarriage on track loaders 
is said to ensure improved traction on 
rough terrain, soft, sandy surfaces and in 
wet, muddy conditions.

With ground disturbance lowered by 
approximately three times compared to 
wheeled machines, Bobcat concludes 
that compact track loaders like the T450 
are ideally suited to work on delicate sur-

Dan Stephenson, Owner and Director 
of D J Cleaning, with the new Bobcat 

T450 compact track loader.

AT A GLANCE

T450 Stage V T590 Stage V

Operating  
weight 2961 kg 3664 kg

Shipping  
weight 2665 kg 3283 kg

Tipping load 2049 kg 2773 kg

Engine Bobcat D24; 
2.4l; Stage V

Bobcat D24; 
2.4l; Stage V

Power 41.0 kW  
(55 HP)

50.7 kW  
(68 HP)



“WE HAVE BEEN 
PURCHASING BOBCAT 

EQUIPMENT FROM 
AMS BOBCAT FOR 

OVER 10 YEARS AND 
HAVE ALWAYS FOUND 

THE PRODUCTS 
TO BE WELL BUILT 

AND STURDY 
PERFORMERS.”

Harvey Stephenson 
Director of D J Cleaning
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faces, minimising damage and reducing 
the need for tidying up after the job is 
complete. 

COMPACT SOLUTION
Discussing his decision to go with the 
new T450, Dan Stephenson, Owner and 
Director of D J Cleaning, says: “Because 
it is illegal, much of the fly-tipping takes 
place in the middle of the night in hid-
den-away places, such as gulleys, narrow, 
out-of-the-way lanes and overgrown areas 
and we have been looking for a solution 
for work in these tight and/or inaccessible 
places that larger vehicles cannot access. 

“The compact size of the T450 now 
allows us to take the machine to site on 
a trailer, drive it right up to the rubbish/
waste materials, remove them with the 
Bobcat grapple attachment also supplied 
by AMS and load it into another trailer 
for removal from site. 

“One of the first jobs for the T450 was 
to clear rubbish dumped in a valley area, 
where the local council couldn’t work out 
how to get at it, but to their amazement, 
we were able to clear it in less than an 
hour using the new compact loader.” 

PRESSURISED CAB 
The cab on D J Cleaning’s T450 is fully 
enclosed, including a front door and 
wiper system. According to Bobcat, this 
provides a best-in-class pressurised inte-
rior space that keeps dust down to a min-

As part of the M-Series, which also 
includes the T590 compact tracked loader, 
the new models include several new 
features and options. 

The new machines are powered by 
Bobcat D34 and D24 Stage V high-torque 
diesel engines. Both are based on existing 
designs, with the new D34 Stage V engine 
allowing customers to operate in emis-
sion-regulated zones thanks to the new 
Diesel Particulate Filter (DPF) after-treat-
ment system. In addition, the engine does 
not use Selective Catalytic Reduction (SCR), 
so there is no need for AdBlue®. DPF regen-
eration is performed automatically, with a 
claimed zero impact on performance.

The new Bobcat D24 Engine – with 
Bosch Fuel Injection System – improves 
overall machine performance while 
meeting the strictest Stage V emissions 
regulations. Moreover, the engine power-
to-weight ratio has been optimised in both 
of the T450 and T590 loaders.

The new Stage V loaders now feature 
the previously optional Deluxe control 
panel as standard, offering a choice of 
different languages and telematics to 
protect the machines and to monitor 

their performance. The Deluxe panel also 
reduces the risk of misuse thanks to the 
keyless function.

The new compact track loaders follow 
on from the recently launched Bobcat 
M-Series S450, S510 and S530 Stage V skid-
steer loaders. 

“Like the S450, S510 and S530 models, 
skilful design work by our engineering 
team has ensured that even with the Bob-
cat Stage V engine incorporated, the same 
small dimensions and lift arm patterns 
are maintained on the new versions of 
the T450 and T590 compact track loaders. 
This ensures a truly compact size and low 
weight, so they can work and manoeuvre 
easily in tight spaces and can be easily 
transported,” says Jiri Karmazin, Loaders 
Product Manager at Doosan Bobcat.

The new Stage V engine also offers 
reduced noise levels for both bystanders 
and operators and the vibrations are 
lowered significantly as well to further 
increase operator comfort. The first engine 
oil service interval has also been extended 
to 500 hours, and improved fuel filtration 
means less frequent filter replacements 
and reduced running costs.

FEATURES & EMISSIONS

Both of the T450 and T590 
compact tracked loaders 
feature the new Bobcat D24 
Engine with Bosch fuel injec-
tion and meeting the Stage V 
emissions regulations.
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imum, keeping the operator clean and 
comfortable. 

The one-piece seal and curved door 
pocket ensure that the driver enjoys the 
best-possible protection for asbestos re-
moval work.

“With the peace of mind provided 
by the enclosed, pressurised cab on the 
T450, we can equip the machine with 
lifting tines and drive it onto the most 
confined of asbestos removal sites to pick 
up hazardous materials we’ve bagged up 
for safe removal from site,” comments 
Stephenson. “Like all Bobcat track load-
ers, the T450 offers exceptional manoeu-
vrability and fast cycle times. It is there-
fore ideal for use in the clean-up work 
after the severe storms and flooding we 
have had in Yorkshire, particularly in ar-
eas where the use of larger machines is 
restricted. In fact, we have been using the 
T450 to clear away ballast bags that be-
came submerged by the torrents of water 
we had to deal with in the floods.

“We also have to be very careful when 
we start work on a new fly-tipping site 
– the tracks on the T450 provide much 
more protection than wheeled ma-
chines against damage from sharps in 
the dumped materials. The much better 
traction of the T450 provides 15% more 
pushing force than the equivalently sized 
wheeled machine, allowing it to push 
heavier loads without getting stuck.”

PERFECT TEAM MATE FOR  
THE ‘POCKET ROCKET’
Harvey Stephenson, the owner’s son and 
a company director, has taken over much 
of the day-to-day running of the business. 
“In the past, we have hired in compact 
machinery when needed, but increasing 
workloads have meant that we require the 
T450 all the time,” he explains. 

“The new T450 is a perfect fit with our 
existing Bobcat T2250 telehandler and 
E16 mini-excavator. Both of these ma-
chines have been great for us. I call the 
T2250 the ‘pocket rocket’ – it has serious 
poke for working in our yard and on site 
for driving into piles of debris we have to 
remove. We also have the advantage of in-
terchangeability of attachments such as 
buckets with the T450,” he concludes.



H istorically, the solid waste 
sector has provided limited 

interest and opportunity for professional 
women. However, with the shifting 
paradigm around ‘waste as a resource’, 
the move away from landfilling towards 
waste prevention and the circular econ-
omy, more women are finding the sector 
attractive as a career choice.

In 2018, Women of Waste (WOW!), 
an initiative of the International Solid 
Waste Association (ISWA), launched a 
global survey of women working in the 
waste sector. This first-of-its-kind map-
ping exercise asked women to self-clas-
sify their work using Ad Lansink’s waste 
hierarchy (‘Lansink's Ladder’) and the 
data showed that 51.6% of the respond-
ents from 73 countries work in waste 
prevention, reuse/repair and recycling. 
The highest number of responses 
(27.5%) were for “waste recycling”. 
WOW! have their sights firmly set on 
supporting this upcoming cadre.

“The recycling industry has grown 
quickly in recent decades, offering more 
opportunities for women – but shocking 
barriers still persist and women are in-
terested in the right support,” says Maria 
Tsakona, WoW! Chair, founder and CEO 

of Qgreen. “WOW! are responding to this 
gap with the Women of Waste Business 
Directory, an online capacity-building 
resource and toolkit to empower women 
and enhance their role within the circular 
economy.”

It’s not just women who would bene-
fit; their employers would too. According 
to a recent report by FP Analytics: 
Women as Levers of Change, supported 
by WOW!, although major legacy utilities 
such as oil and metals have not been 
traditionally supportive of women’s ca-
reers, those companies that do promote 
gender equality at all levels have demon-
strated material positive business im-
pacts such as increased competitiveness 
and profitability, and more environmen-
tal responsibility. That’s quite a claim, 
yet their analysis of data from over 2,300 
publicly listed companies from around 
the world, and direct interviews with 
over 160 women, bears this out.

With solid waste management gaining 
recognition on the international stage for 
its role in achieving the United Nations’ 
Sustainable Development Goals and pre-
vention of climate change, it will not be 
long before the waste sector comes un-
der the same scrutiny as legacy utilities. 

WOMEN OF WASTE!  
THE RECYCLING BUSINESS RELIES 
ON A LARGELY FEMALE WORKFORCE

“I FEEL THAT 
WOMEN ARE 
STILL UNDER- 
REPRESENTED 
IN WASTE 
RECYCLING. 
I WOULD 
LIKE TO 
ENCOURAGE 
WOMEN 
TO STEP 
FORWARD 
WITH GOOD 
IDEAS, AND 
SHOW STRONG 
BELIEF AND 
PERSISTENCE.”

Nathalie van de Poel 
xxxx

Visit www.iswa.org for more information

ISWA 
INFORMATION
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Senior managers and board members 
of large waste management companies 
would do well to review and optimise 
their workplace practices to welcome 
and support women’s contributions. 
“It’s a good time as COVID-19 has 
caused companies to review the way 
their employees work in general,” be-
lieves Georgina Nitzsche, coordinator 
of WOW! “The waste sector can benefit 
from research on diversity that started 
in the ’90s – the smart companies will 
be focused on collective intelligence in 
the future.” 

Nathalie van de Poel, Commercial 
Manager and co-creator of the Purified 
Metal Company (PMC), is a shining ex-
ample of women leading in the recycling 
sector. PMC – a large-scale state-of-the-
art processing plant recycling hazardous 
steel scrap into clean premium raw 
material – officially opens this month in 
Delfzijl, the Netherlands.

“The idea to recycle asbestos-con-
taminated steel was born 10 years ago,” 
recalls Nathalie van de Poel in a WOW! 
interview. “Now PMC has reached a ma-
ture state, we secured 70 million euros to 
build the plant and have hired 30 people 
so far,” she says, adding that, “It was a 
long journey, with some saying it was im-
possible, but we stayed strong and built 
a solid business case.” 

Company leaders such as Nathalie 
van de Poel at PMC are not only serving 
recycling at the high-value level. WOW! 
expert Dr Gabriela Garcés, Consultant 
and Researcher at the Indo-German 
Centre for Sustainability (IGCS) and the 
University of Stuttgart, highlights that: 
“Recycling of waste is accessible at the 

community level too, with low start-up 
costs. Female-led waste projects em-
power women with access to training 
and opportunities for them to design in-
novative technological and management 
solutions.” Dr Garcés, who is working on 
community projects in the Indian city of 
Chennai, points out that: “Such projects 
solve local waste issues and integrate re-
source conservation with social aspects.” 

In fact, the recycling business relies 
on a largely female workforce: women 
as family managers of household waste, 
as reliable sorters at the conveyor belt 
and as informal collectors and traders, 
often at dumpsites exposed to noxious 
fumes. These women bear the brunt of 
any downturn in recycling markets. As a 
circular economy becomes the next ‘new 
normal’, we need to ensure the health 
and safety of the entire workforce to 
keep the momentum going.

Innovative models are emerging to 
support this necessary development. 
The WOW! Business Directory will fea-
ture inspiring examples such as Hasiru 
Dala (Green Force), a social cooper-
ative integrating informal collectors 
founded by Nalini Shekar in Bangalore, 
ReciclApp, a mobile app that works a 
little like Uber for recyclable materials 
in Latin America, and E[co]work, a pilot 
co-working space for micro-entrepre-
neurs’ WEEE recycling in Delhi.

There is exciting potential for women 
in recycling, with inclusive business prac-
tices, stronger political will in the inter-
national arena and a new awareness of 
the positive impacts of gender equality 
for companies – a win-win scenario, if we 
seize the opportunity!

WOW!

ABOUT WOW!

WOMEN OF WASTE supports 
and highlights women’s work 
and achievements in the solid 
waste management sector.  
Created in September 2016, 
WOW! became an ISWA Task 
Force in April 2020.

WOW! works by connecting, 
communicating, researching 
and strengthening global 
networks and opening  
opportunities for exchanges. 

LEARN MORE ABOUT  
ITS ACTIVITIES 
www.iswa.org/ 
women-of-waste/

JOIN ITS ONLINE NETWORK 
VIA FACEBOOK
www.facebook.com/ 
iswawomenofwaste/

YOU CAN REACH WOW!  
BY EMAIL: wow@iswa.org
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Maria Tsakona, Georgina 
Nitzsche and Dr Gabriela 

Garcés



INDONESIA  

Areport commissioned by the 
City of London Corporation and 

produced by Macquarie’s Green Investment 
Group (GIG) has outlined key actions that 
can be taken in the UK and in Indonesia to 
resolve urgent issues facing the country’s 
waste management system, particularly in 
relation to plastic. 

Alongside Indonesia’s rise in domestic 
plastic waste, it is also one of the main recipi-
ents of exported plastic waste. If current rates 
of plastic waste collection and treatment are 
maintained in line with increasing waste gen-
eration, leakage of plastics into Indonesia’s 
water bodies is projected to increase by 30% 
by 2025 and more than double by 2040. The 
situation is already costing the coastal tour-
ism industry $13 billion per year and impact-
ing the 3.7 million Indonesians working in the 
fishing industry.

Earlier this year, the Indonesian 
Government set out ambitious plans to 
reach near-zero plastic pollution by 2040. 
However, difficulties remain around raising 
the necessary finance to deliver this vision, 
with around £19 billion of investment re-
quired to achieve appropriate levels of waste 

City of London looks to invest in Indonesian 
waste management infrastructure

collection, sorting, recycling, recovery 
and disposal over the next 20 years.

Following discussions and interviews 
with government bodies, development 
banks, international infrastructure in-
vestors and other relevant parties, the 
report – Financing waste infrastructure in 
Indonesia – presents an overview of the 
policy measures that can be taken to help 
unlock private sector investment into sus-
tainable waste management infrastructure 
in Indonesia.

“Indonesia has shown tremendous 
leadership in tackling a critical envi-
ronmental challenge for us all – plastic 
waste,” said Lord Mayor of the City of 
London William Russell. “But if the coun-
try is to meet its goal of zero plastic 
pollution by 2040, it urgently needs to 
raise the finance for critical waste infra-
structure.”

Edward Northam, Head of GIG UK and 
Europe, concluded: “Tackling the global 
waste challenge is an essential part of the 
green transition, but the scale of the chal-
lenge means a significant volume of private 
sector capital is required to meet it.”

“We hope the report 
sets out a clear 
roadmap for the 
public and private 
sectors of the UK 
and Indonesia to 
work together to 
unlock this c. £19 
billion investment 
opportunity 
and eradicate 
Indonesia’s plastic 
problem.”

Edward Northam 
Head of GIG UK and Europe

• The creation of a new Waste Management 
Authority by the Government of Indonesia

• Greater support and expertise sharing by  
the UK government and relevant bodies,  
for example on Extended Producer  
Responsibility scheme design

• Waste to be included in the UK’s Economic 
and Financial Dialogues in South-East Asia

• UK Export Finance (UKEF) to explore how it 
could support UK investment into Indonesian 
waste infrastructure

• The creation of a Waste Management Devel-
opment Fund concept in order to provide 
bridging support for municipalities in their 
development of waste infrastructure.

RECOMMENDED POLICY MEASURES
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THE GLOBAL 
RESOURCE 
EXPO AND 
FORUM

MEDIEN

POWERED BY

THE VIRTUAL EXHIBITION 
FOR PROFESSIONAL WASTE 

MANAGEMENT WORLDWIDE

DAY 1   SEPTEMBER 22nd, 2020 3 P.M. UNTIL 7 P.M. (CEST)
DAY 2   SEPTEMBER 23rd, 2020 9 A.M. UNTIL 1 P.M. (CEST)

GET YOUR E-TICKET!
industriemedien.at/rethinking-waste




