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S
witzerland is renowned for its distinctive 
“picture-postcard” environment; its pristine 
natural waters, lush green countryside and 
fresh clean air are world-famous. It is perhaps 

less well-known that its unadulterated natural wealth 
is no accident. The Swiss are constantly developing 
improved methods of resource management using the 
latest technologies to protect both their natural and urban 
environments. A willingness to be innovative, visionary 
and evidence-based has made Switzerland one of the 
world’s leaders in the development of “cleantech” products 
and services. I learned about some of Switzerland’s 
cleantech innovations by participating in a “Workshop 
on Urban Mining and the Circular Economy” hosted by 
EMPA, the Swiss Federal Institute for Materials Science & 
Technology, earlier this year. Here are some highlights…

Securing Primary Metals

PATRICK WÄGER, head of EMPA’s Technology & Society 
Laboratory (TSL), introduced the workshop by explaining 
that its mission was to “create and transfer knowledge 
to shape the transition to a sustainable society”. David 
Turner, from TSL’s Advancing Life Cycle Assessment Group, 
presented the status and ongoing work on EMPA’s project to 
update and expand the ecoinvent Database. 

Such databases lay the foundation for a range of 
environmental studies, including life cycle assessment and 
management; carbon and water footprinting; environmental 
performance monitoring; product design; eco-design; and 
environmental product declarations. 

Life Cycle Inventory (LCI) analysis entails generating an 
inventory of flows to and from nature for a product system. 
Inventory flows include inputs of energy, water and raw 
materials, and releases to water, land and air. To develop the 
inventory, a flow model of the technical system is constructed 
using data on inputs and outputs. The current ecoinvent 

Database contains almost 13,000 LCI datasets in areas such 
as agriculture, biofuels, biomaterials, bulk and speciality 
chemicals, construction materials, energy supply, transport, 
wood and waste treatment. 

EMPA’s project, for release via ecoinvent v3.5 (late 2017) and 
ecoinvent v3.6 (late 2018), focuses on critical and scarce metals, 
aiming to ensure that representative and regionalised LCI 
datasets for primary metals are available globally for users.

Prospecting Secondary Raw Materials

PATRICK WÄGER provided an overview of the part-EU, 
part-Swiss funded ProSUM (Prospecting Secondary raw 
materials from the Urban Mine and Mining waste) Project. In 
Europe, millions of tonnes of waste electrical and electronic 
equipment (WEEE) and end-of-life vehicles (ELVs) are 
generated annually, and >1m tonnes of batteries are sold. 

These products are a potentially huge cache of secondary 
critical raw materials (CRMs) in the urban mine. For 
example, 99 percent of global Gallium use is in integrated 
circuits and optoelectronic devices; 74 percent of Indium in 
flat panel displays; and 27 percent of cobalt in rechargeable 
batteries. Similarly, previous and active mining deposits 
contain untapped reserves of CRMs. 

Data on CRMs has been produced by a range of 
institutions including industry, government agencies, 
universities and NGOs. Such data is thus dispersed in discrete 
databases, formats and reports, making it problematic to 
aggregate or compare. 

The ProSUM project will deliver the First Urban Mine 
Knowledge Data Platform, a centralised database of all 
available data and information on arisings, stocks, flows 
and treatment of WEEE, ELVs, batteries and mining wastes. 
ProSUM will provide data for improving the management 
of these wastes and enhancing the resource efficiency of 
collection, treatment and recycling. The project started in 
January 2015 and will be completed in December 2017.
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Recycling Electronics From ELVs

ROLF WIDMAR presented a complimentary 
project to ProSUM entitled Project EVA 
(“ElektronikVerwertungAltautos"; literally translated as 
Electronics – Recovery – ELVs). 

This is a successor to the project "Recycling potential 
of scarce technical metals from automotive electronics in 
Switzerland" and is commissioned by the Swiss Federal 
Office for the Environment. The project evaluates the 
possible inclusion of automotive electronics into the WEEE 
recycling system, as well as the potential recovery of critical 
metals from automobile shredder residue. 

Project EVA involves innovative WEEE dismantling, 
removal and disposal tests alongside analytical work, 
scenario development, material flow analysis and life cycle 
assessment. It is an example of how a proactive approach to 
potentially problematic wastes can secure critical resources 
from an urban mine via circular economy thinking.

Swiss E-Waste Management

HEINZ BÖNI, head of the Critical Materials and Resource 
Efficiency group, presented the e-RECMET project 
(“Recovery of Indium and Neodymium from Electronic 
devices”). Funded by the Federal Office for the Environment 
and Swico Recycling and supported by the WEEE recyclers 
of Switzerland, the project asked a fundamental research 
question: does it make sense and is it possible to recover 
critical metals from WEEE from a technical, economic and 
environmental perspective? The results confirmed that the 
recycling of indium and neodymium would be ecologically 
sound and economically viable, although technical feasibility 
is not yet possible.

Heinz also provided an overview of Switzerland’s three 
take-back systems (SENS, Swico and SLRS) that ensure the 
resource-efficient collection, recycling and proper disposal 
of WEEE. In 2015, the systems disposed of 134,600 metric 
tons of WEEE, corresponding to 16kg/person/year. Through 
international networking, these organisations also help to set 
cross-border standards for the WEEE recycling.

Conclusions

FROM THE world’s first waste strategy, devised by Corbyn 
Morris in 1751; to the 19th century focus on improving 
public health led by Sir Edwin Chadwick; to the landmark 
report on urban waste collection and 
disposal produced by JC Dawes in 1929; 
to the Landfill Practices Review Group’s 
ground-breaking “Waste Management 
Papers”; to the pioneering work of UK 
universities and organisations such 
as Keep Britain Tidy, WasteWatch 
and WRAP – the UK has a long 
and proud history of leading the 
way in resource management. 

The British have always recognised 
that progress and innovation are 
driven by vision. There is widespread 
agreement that highly developed 

countries, such as the UK, have a particular responsibility 
for environmental protection and sustainable development. 
As money – inevitably – becomes tighter post-Brexit, our 
globally renowned inventive and creative outlook and 
innovative spirit will become more important than ever.

However, we must also keep an international outlook 
and learn from the inspiring work of others. As the world 
inexorably develops, demand for products, goods, services 
and processes with smaller environmental footprints will 
drastically increase. Switzerland has always deliberately 
and proactively invested in cleantech using state-of-the-art 
scientific and engineering expertise. 

The annually published “Swiss Cleantech Report” shows 
clearly that – via continually increasing cleantech jobs and 
companies created, contribution to Gross Domestic Product 
and sparkling urban and natural environments – Switzerland 
is reaping the rewards of its investments environmentally, 
socially and economically. When it comes to cleantech 
innovation for resource management, we still need to be 
more Swiss. <
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Immark is forward-looking and innovative – for example, it has developed the world’s first toner cartridge recycling plant, which safely 
separates the explosive toner powder 
from the rest of the product and turns 
it into a secondary raw material. The company clearly demonstrates that urban mining can be effective, efficient 

and commercially profitable, and can generate significant employment alongside the other obvious social and 
environmental benefits of its business.Day Two

TUESDAY DAWNED bright and sunny. 
I decided to walk around St Gallen to try and see the waste management systems "on the street". The first thing 

that struck me was the extraordinarily 
clean, fresh spring air. I took in several 
great big lungfuls. It was like breathing 
pure nectar and simultaneously lifted 
the spirits and made me feel healthier. The second thing that struck me was the cleanliness of the city. Apart from the occasional cigarette butt or scrap of paper, you could have eaten breakfast off the pavement, even outside schools, take-away restaurants, 

cafes and bars. Whilst there are litter bins at regular intervals in the city. Even 
in areas that are sparsely populated and with little footfall, they appeared 

to be almost redundant. Initially, the sight of road-sweeping machines cleansing non-existent dust from street 
gutters seemed odd but, of course, maintenance is usually better than repair, and prevention better than cure.The contrast with most UK cities was stark. The Swiss take civic pride 

very seriously and there is perhaps a 
clear lesson about establishing pro-

environmental values and behaviour 
– if you don’t make much of a mess, there is no need to spend time and money cleaning it up. In contrast, Keep Britain Tidy recently reported that the annual cost of cleaning litter 

from the UK’s streets is set to pass the 
£1bn mark for the first time in 2017, 
with >250,000 pieces of litter being dropped every day (not including cigarette butts). Even whilst sitting in 

the sun in St Gallen, I hung my head in 
shame and embarrassment.I found a civic-run recycling station 

situated in a busy, tourism-influenced area in the centre of the city close to several busy cafes. Shiny, silver, swing-bin-sized containers, clearly signposted 
with guidance in multiple languages, allowed the separate collection of brown, green and clear glass, aluminium 

cans and paper/card packaging into underground bunkers. There was no mess around the station with no broken 
glass or piles of plastic bags. The station 
could be used by local residents and by 
passing pedestrians alike. In the UK, such similar recycling stations are often an eyesore and located on scrap land in dark and dismal out-of-the-way locations. The message in St Gallen seemed to be that recycling is a regular, everyday occurrence that forms part of a high quality lifestyle. On the advice of a Swiss PhD student 

of mine, I visited Migros, Switzerland’s 
most well-known supermarket. At the 
main entrances to the store, clearly signposted recycling stations for the collection of small consumer items such as batteries, CDs/DVDs, water filters, different types of plastic bottles 

and WEEE lamps were integrated conveniently and attractively into 

the store. As I briefly stood (rather awkwardly) taking photographs, several people used the stations as they passed into the store to carry out 
their post-work shopping. There is no 
doubt that recycling behavior is fully integrated into the Swiss way of life.Day Three

WEDNESDAY WAS a particularly important day in terms of learning about how the Swiss approach urban 
mining and the circular economy. EMPA had kindly agreed to a joint workshop on this subject with presentations by many world-leading 

Swiss experts. I will share the details 
of the workshop with CIWM readers in 
a more specific article on the subject in 
a future Journal.
Day Four

AFTER VISITING EMPA to bid farewell 
to my generous hosts, and put the final touches to our research paper, I said a sad farewell to St Gallen and headed to Zurich armed with a pile of research papers and reports to read. The Canton Zurich is the most populated (>1.4m inhabitants) and the most economically important state 

of the 26 in Switzerland. Its approach 
to waste and resource management is firmly based upon the principles of 

sustainable development and is guided 
by the federal government’s resource 
policy and the "Swiss Guidelines for Waste Management". The Canton Zurich aims to morph traditional waste 

management into progressive resource 
management to the highest standards 
based upon four goals:• protect and use resources
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Left: Ian Williams and Sandra Mueller at Inmark Technology's facility. Above: the spotlessley clean 

recycling station in St Gallen. Right: a recycling station at the entrance to the Migros supermarket
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T he availability of an effective infrastructure and facilities that enable householders, industry and businesses to recover and/or recycle their waste is a crucial part of any modern resource management programme. There is a clear need for new and existing schemes 
to learn from previous studies and to be carefully matched to the needs of society. There is also widespread acknowledgement that countries such 

as Switzerland, Germany and Denmark 
have led the resource revolution, with an emphasis on increased producer responsibility; design of products for recycling, repair, refurbishment and reuse (D4R); sustainable (or green) procurement; waste minimisation; recovery and recycling.Whilst the UK has made significant progress in these regards in the last 20 years, the lack of an overarching national strategy for waste management infrastructure has 

now become a significant problem for both local authorities and the business community (producers and consumers). It is therefore vital that the UK learns rapidly from practices and facilities in countries such as Switzerland, so that it does not fall further behind in terms of benefitting 
from the resource revolution. I was lucky enough to be supported 

by CIWM’s JC Dawes Award to make visits to state-of-the-art reuse, recovery 
and recycling facilities and operations 
in Switzerland – especially in St Gallen 
and the region of Zurich.
Leading The Way

THE SWISS have led the way globally in terms of recycling and urban mining 
for many decades. The high standard of 
Swiss waste management is the product 
of strict environmental regulations, 

persistent enforcement and the willingness of the population to pay for progressive and environmentally-sound waste management facilities and systems. For example, the Swiss approach to raw material management, 
"ordinance for the return, take-back and disposal of electrical and electronic 

equipment (ORDEE)", has been very effectively implemented in Switzerland. 

Currently being revised, the future 
ORDEE will require recovery of scarce 
metals from technological equipment 
wherever possible. This requirement will apply to waste electrical and electronic equipment (WEEE) and also 

to electrical and electronic equipment 
(EEE) from buildings and vehicles, provided that this is possible with proportional effort.The plan was that my visit would facilitate learning from Switzerland to be effectively absorbed and brought back to the UK for wider dissemination, 

and allow an opportunity for the development of future Swiss/UK research 
and academic activities. Alongside daily 
tweets that provided real-time updates 
during my visit (via @EnviroTaff) and the ongoing development of educational 

materials, widespread dissemination will 
also be achieved via articles in magazines 
and journals.

Day One
AFTER ARRIVING in St Gallen from Zurich via a very scenic train ride the 

previous day, I visited my main host, EMPA – the Swiss Federal Institute for 
Materials Science & Technology. EMPA 
has a long and distinguished history and focusses on applications-oriented 

materials research and development. It 

also incorporates research laboratories 
in strategically important areas, such as 
nanotechnology, natural resources, the 
built environment and energy. After a morning of introductions, discussions and putting the finishing touches to a joint EMPA/University of 

Southampton (my employer) research 
paper, I headed off in the afternoon with research student Sandra Mueller 

to Immark Technology AG to see its state-of-the art facilities for recycling 
electronic scrap and small electrical household appliances. The plant was impressive and the 

company records consistent, decent profits from its circular economy business. The recycling rates for its plants are >95 percent and it has exported its turn-key plants and technology all over the world, including to Spain, Germany, Ireland, 
France, Italy and China. 

Be More Swiss!ISWA National Committee member, Chartered Waste Manager and Associate 

Dean (Enterprise) at the University of Southampton's International Centre for 

Environmental Science, Ian Williams reports on what he learned during a study 

tour in Switzerland, supported by his receipt of CIWM’s JC Dawes Award
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