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To Whom It May Concern, 
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CE Practice Summary:  

▪ Ashleigh Environmental’s Biowave™ system is a proprietary process that supercharges the                  

conversion of underused feedstock materials such as dairy sludges, food waste and                            

municipal biosolids to renewable energy in the form of biogas. 

▪ Industrial application has been validated, with optimum energy efficiency and much greater 

processing capability compared to similar waste conversion biotechnologies. In 2021,                    

Ashleigh Environmental will be deploying a large-scale unit on a major Irish dairy site.  

Background Context 

Just 16% of all 88 million tonnes of bio-waste is recycled into something useful in Europe today 
and this waste is responsible for a global warming potential of about 186 million tonnes of car-
bon dioxide equivalent (1).  

To tackle this the EU has set a target by 2035 of 65% of bio-waste to be reused or recycling  (2). 
To help meet this challenge we have developed a unique conversion technology to enhance the 
renewable energy potential of various underutilised bio-wastes. In Ireland this is highly rele-
vant for the agri-food and municipal wastewater treatment sectors which together produce 
over 100,000 tonnes of biodegradable waste per year (3).  

This waste is largely applied to agricultural land or landfill and therefore not adequately                          
recycled into a valuable product such as renewable energy. Increasing our renewable gas po-
tential in Ireland is a fundamental tenant of Gas Network Ireland’s 2050 decarbonisation plan. 
Gas Networks Ireland is targeting 11TWh/annum renewable gas in the network by 2030 (20% 
of current demand). The volume of renewable gas and hydrogen in the gas network will in-
crease over time to 50% by 2050 (4). 

Ashleigh Environmental:  

Advanced Microwave Treatment for Bio-Based Products 
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BiowaveTM – Industrial Microwave Technology 

Ashleigh Environmental’s Biowave™ system is a proprietary process that supercharges the                  
conversion of underused feedstock materials such as dairy sludges, food waste and municipal 
biosolids to renewable energy in the form of biogas. Our patented system uses industrial mi-
crowave technology to accelerate chemical reactions, resulting in improved speed of conver-
sion and significantly improved biogas yields in an anaerobic digestion (Biogas) facility.                                             
Furthermore, additional benefits in the diversion of a waste streams from land spreading/land-
fills resulting in a reduction in transport CO2 emissions and a significant saving on associated 
costs.  

Impact to Date 

The technology has been developed from experimental research in 2012 to its current                             
industrial scale. Significant funding from EU FP7, Horizon 2020 Fast Track to Innovation and 
most recently the Disruptive Technologies Innovation Fund has been achieved.                                                 
Industrial application has been validated, with optimum energy efficiency and much greater 
processing capability compared to similar waste conversion biotechnologies. This year we’ve 
demonstrated a 1.8-fold increase in biogas production from dairy processing sludge and will be 
deploying a large-scale unit on a major Irish dairy site in 2021.  

Replication / Scalability potential 

The World Biogas Association (WBA) estimates there over 130,000 small, medium and large- 
scale biogas plants are in operation across the globe (5). The International Energy Agency (IEA) 
estimates the potential for biogas production from biowastes in 2040 will be 50% higher than 
today. Given these two important figures, there is enormous potential for industrial applica-
tion of our technology at scale throughout the world. The Biowave™ system is housed in a 
modular container and can integrate with new or existing biogas plants and can be designed to 
integrate the majority of all biogas plant sizes. 

 

References 
1) European Environmental Agency: Bio-waste in Europe - turning challenges into opportunities 04/20 
2) European Environmental Agency: Bio-waste in Europe - turning challenges into opportunities 04/20 
3) https://www.epa.ie/our-services/monitoring--assessment/waste/national-waste-statistics/ 
4) https://www.gasnetworks.ie/vision-2050/future-of-gas/GNI_Vision_2050_Report_Final.pdf 
5) https://www.worldbiogasassociation.org/wp-content/uploads/2019/07/WBA-globalreport-

56ppa4_digital.pdf 
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CE Best Practice 

▪ Wisetek Solutions provide reverse logistics and Information Technology Asset Disposition 

(ITAD) 

▪ In 2019, Wisetek enabled an estimated Green House Gas Emissions reduction of  

24,409,105lbs by processing 18,228,910lbs of IT/Data Centre material. 

Company Background 

Wisetek Solutions was founded in 2007 by Sean Sheehan.  Sean was previously employed by 

EMC in its Cork facility.  The initial focus of the Wisetek business was to provide reverse                      

logistics services to companies such as EMC which of course became one with DELL in 2015.   

The services involved recovering used IT equipment from the customer installed base and              

processing it. Linear economy thinking was still the norm at that time but Wisetek quickly 

showed that a  significant percentage of this equipment could be tested, refurbished and                  

re-used in both existing and secondary market supply chains.  This became the modus operandi 

of Wisetek.   

 

Since that time the company has immersed itself more deeply into both reverse logistics and 

Information Technology Asset Disposition (ITAD) as the circular economy (CE) gathers                    

momentum around the globe. Today, the company employs 450 people worldwide and has 

wholly owned  operating facilities in Ireland, USA, UK, Thailand, and a partner network cover-

ing 145  countries.  

Circular Business Model in Action 

Global IT equipment primary sales was of the order of $3.5trillion in 2020.  The primary life cycle 

of IT equipment, for large companies is between 3 and 5 years depending on the industry sector.  

This is sometimes referred to as the refresh cycle. In a purely linear economy this would repre-

sent an enormous loss but thankfully this is not the case anymore.  Both the ITAD and reverse 

logistics business are now well serviced with CE thinking and companies such as Wisetek pro-

vide CE services to take back the equipment and find ways to extend its useful life cycle through 

re-use in one form or another.   

In Wisetek’s case it is now processing over 250,000 pieces of IT equipment per annum and has 

a re-use rate of between 40% and 70% depending on the type of equipment in question.  The 

equipment is catalogued and carefully tested when it arrives at one of Wisetek’s facilities.  It is 

then inspected, and a decision is made as to how it will be processed.  Up to 30% can often be re-

used directly for the same purpose into secondary life cycle markets.   

Wisetek Solutions:  

A Circular Business Model in Action 

http://www.circuleire.ie/
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Approximately 10% - 15% must be refurbished or repaired before it can be re-tested and sold in 

secondary markets.   The remainder is dismantled and goes through a similar value extraction 

process at component level.  When as much re-use value as possible has been extracted into the 

circular flow, the remainder is recycled to extract precious metals and rare earth elements.  Pro-

cessing also includes data erasure and chain of custody management on behalf of the original 

equipment owner. 

Environmental Impact* 

Wisetek estimates that in the year 2019, it assisted in reducing Green House Gas Emissions by 

24,409,105lbs by processing 18,228,910lbs of IT/Data Centre material. This volume of                 

material processed has enabled a saving of 524,154lbs of toxic materials diverted of poten-

tially ending up in a harmful place to the Environment. 

*Note: The environmental impact figures were calculated using the ITAD industry environmental im-

pact calculator from e-stewards available at: http://e-stewards.org/e-stewards-global-
impact-calculator/ 
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CE Practice Summary:  

▪ A critical and missing piece of the circular jigsaw puzzle is a complete reimagining of the                  

entire ‘last mile’ collection challenge. 

▪ The ZeroNet - the world's first cloud-based technology platform designed explicitly 

around the logistical requirements of the Circular Economy (CE) - consists of a user app 

and driver app linked together by an operational portal, allows users to simply register a 

collection request from their own home. 

Background Context 

A critical and missing piece of the circular jigsaw puzzle is a complete reimagining of the entire 

‘last mile’ collection challenge – a space currently monopolised by the traditional waste sector. 

In terms of the domestic recovery of e-Waste and textiles etc, we are attempting to solve 

several massive problems – e.g. over 50m tonnes of e-Waste inappropriately recycled each 

year globally and with over 90m tonnes of textiles waste created each year, clearly a whole 

new approach is now needed for post-consumer recovery. In the context of e-Waste and tex-

tiles etc, by recovering from the home in a structured and organised manner, it is possible to 

recover post-consumer materials/products in a manner that not only drives greater recycling 

but can also create the environment where superior recovery options are also possible includ-

ing reuse, remanufacturing and servitisation models.  

The ZeroNet’s Value Proposition 

We created the ZeroNet - the world's first cloud-based technology platform designed explicitly 

around the logistical requirements of the Circular Economy (CE), arguably the most important 

sustainability movement in the world right now and one that is firmly linked to a zero-carbon, 

zero-waste and resource efficient future. Our core proposition is to transform the way in which 

products and materials are recovered – typically from the home – and facilitate a revolution in 

high value zero-waste recovery activities including reuse, refurbishment, remanufacturing, re-

filling as well as providing the core logistical infrastructure to enable the adoption and scale-

up of circular business models.   

The ZeroNet:  

Powering the Circular Economy 
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What does the ZeroNet platform do? 

The ZeroNet platform, which consists of a user app and driver app linked together by an                     

operational portal, allows users to simply register a collection request from their own home – 

currently this is focused on e-Waste and once many different collection requests have been 

registered, then a collection event is created which links with a highly functional driver app. 

This makes the collection highly efficient and cost effective but it also allows for the recovery 

of valuable post-consumer data bearing items (laptops, desktops and phones typically). Work-

ing with partners, we can facilitate the recovery and refurbishment for reuse of still-working IT 

equipment whilst ensuring that the user’s data is securely erased. This is simply not possible 

with conventional unsecured collections either from the home or from Civic Amenity Cen-

tres/Household Waste Recycling Centres.  

Impact to Date 

The ZeroNet platform has been live in the English city of Brighton (in partnership with local                     

reuse organisation Tech-Takeback) since Nov 2020 and it is revolutionising the recovery and 

repurposing of e-Waste beyond conventional recycling. In addition, reuse, refurbishment and 

remanufacturing options were possible to a far greater extent than with conventional collec-

tion. Genuine circular models are also being explored. CO2e reduction tracking is also possible. 

As an example of the power of the ZeroNet platform in action, in April 2021 almost 100 laptop 

machines, recovered in Brighton via the ZeroNet, were refurbished, data-erased and resold to 

a series of ‘digitally deprived’ schools in the Brighton area. This is a classic example of reuse in 

action and if scaled throughout the UK (and beyond), it would have a massive impact on the 

ability to reuse unwanted ‘domestically trapped’ IT equipment. We believe this to be the first 

example anywhere in the world where  ‘2nd life’ laptops were recovered in this way. 

Replicability/ Scalability Potential 

As a cloud-based technology, the ZeroNet has massive potential for scalability. In terms of cur-

rent opportunities in Ireland: 

• Currently planning urban pilot (c. 25,000+ homes) with charity and reuse sector (via 

CRNI) for domestic textile recovery - Scheduled for Q4, 2021. 

• Exploring opportunities for partnership with a national e-Waste Producer Responsibility 

Organisation (PRO) 

• Currently planning a Irish pilot project – in Q4 2021 - for the domestic recovery and re-

use of used data-bearing IT equipment. In cooperation with CRNI. 

Conclusion 

The ZeroNet is an ideal technology platform on which highly innovative, zero-waste, circular 

consumption models can be deployed in the coming years for:  local or city authorities, 

global brands as well as recyclers & reuse organisations. It can also support branded take-

back as well as EPR measures such as Deposit/Return management (DRS). 

https://www.thezeronet.com/
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▪ Extending the lifespan of an appliance requires eco-design, the availability of spare parts 

and the availability of repair skills – the latter is currently lacking in Ireland. 

▪ The Skillset for a Circular Economy Project will increase the amount and skills of field service 

(repair) technicians being trained on a year-by-year basis and improve capacity for                       

transformation of the Irish White Goods’ repair sector, providing a career pathway in this 

important waste prevention activity. 

Background 

WEEE Ireland is a not-for-profit Compliance Scheme owned by its Members’ – who        

number more than 1200 Producers of electrical and electronic equipment (EEE) 

and batteries. The Scheme has operated under Ministerial approval since 2005 and is 

currently in its third approval programme 2017-2022. The Scheme works with collec-

tion partners and core indigenous recycling facilities in Ireland as well as specialist 

downstream processors and supports mandated EN WEEE standard through quality re-

cycling to properly manage hazardous waste and recover resources. We estimate over 

300 people in Ireland are directly employed in activities relating to the operation of con-

tracts for the WEEE Ireland Scheme. 

Extending the life of White Goods  

If eco-design and availability of spare parts are critical to ensure the lifespan of an appli-

ance can be extended, the availability of repair skills is another central component which 

is currently lacking in Ireland. Indeed, both consumers and OEMs highlighted the diffi-

culty to find trained and authorised repair technicians across the country and the ab-

sence of appropriate training programmes to grow the current repair workforce and in-

crease the lifespan of the white goods placed on the Irish market.  Drawing from these 

observations, WEEE Ireland decided to lead on a White Goods Repair Skillset project 

and apply for funding as a founding member of the CIRCULÉIRE Platform. 

WEEE Ireland:  

White Goods Repair Skillset for a Circular Economy  
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Skillset for a Circular Economy Project 

The Skillset project is run in partnership with FIT, an industry-led training initiative and 

registered social enterprise not for profit organisation (FIT.ie), and the White Goods                  

Association, an IBEC coordinated industry association which represents most of the             

major manufacturers and distributors of white goods products in Ireland. 

The aim of the Skillset project is to help develop an industry-accredited and standard-

based repair training programme – to train young people or those looking to retrain 

later in their careers, to repair white goods that would otherwise end up as electrical 

waste. 

Impact 

Development of this program will focus attention on repair and reuse, at the top of the 

waste hierarchy. The curriculum will also include content related to sustainability and 

circularity. The kitchen appliances used to train students in practical diagnostic and re-

pair skills have been provided by WGA members to a new training centre established in 

Dunshaughlin, Co. Meath. 

The programme will increase the amount and skills of field service (repair) technicians 

being trained on a year-by-year basis and improve capacity for transformation of the 

Irish repair sector, providing a career pathway in this important waste prevention activ-

ity. The longer-term objective from the WGA is for the training programme to gain ac-

creditation on the QQI framework of qualifications and continue under the auspices of 

FIT and national ETBs (Education and Training Boards). 

This project is still in early stage, but the first pilot training course will begin during the 

summer of 2021. A technical committee provides practical advice and guidance to the 

project and is drawn from the after-sales service managers from many of Ireland’s lead-

ing kitchen appliance OEM brands and their distributors. 

Conclusion 

This case study showcases the importance of cross supply-chain cooperation to benefit 

from funding opportunities available. This project could not have been developed with-

out funding and knowledge resources from CIRCULÉIRE and ongoing collaboration be-

tween the WGA, FIT and WEEE Ireland. 
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CE Best Practice Summary:  

▪ Remelting reclaimed aluminium to make new aluminium products has a 10fold reduction in 

carbon emissions compared to producing aluminium products from bauxite which is             

extracted out of the earth. 

▪ For P. Carney this equates to over 50,000t per annum reduction of CO2 emissions. 

Background 

P. Carney Ltd is a family-owned business, based in County Meath and has been recycling and 

processing metals for over 50 years. The core business is to sort, process and melt aluminium 

waste to produce what is known in the industry as a ‘Secondary Aluminium Ingot’.   

Secondary aluminium is made from end-of-life aluminium products from post-consumer and 

post-industrial sources. Examples include machine parts, construction aluminium, aluminium 

from end-of-life vehicles (ELVs) and waste from the manufacturing sector that use primary alu-

minium sheet, plate or billet as their raw material.  The secondary aluminium ingot we produce 

takes a fraction of the energy compared to that required to produce primary aluminium which 

is made from bauxite.  

The main advantage of secondary aluminium has over primary is that the manufacturing process 

requires approximately 5% of the energy and consequently has a much lower carbon footprint.  

It must also be noted that aluminium waste can be melted and reprocessed ad infinitum and does 

not deteriorate over multiple remelting. In fact, it is commonplace to produce a higher quality 

secondary aluminium ingot than the original primary material might have been. This is possible 

by making specific calculated trace element additions to the alloy during our process which en-

hances the properties, quality, and performance of the secondary ingot. 

P. Carney has an extensive range of aluminium suppliers throughout Ireland ranging from                         

manufactures, scrap merchants and car breakers. Our aluminium ingots are exported mainly to 

Germany where they are remelted into new machine parts such as engines, gearboxes, trans-

missions etc. Our clients make parts for all the top German auto companies, and it would be safe 

to say that most German manufactured cars or trucks that are in Ireland have some aluminium 

parts that have originated from our ingots produced in the factory here in Crossakiel. 

Over the years we have worked with our suppliers to increase the volumes and types of alumin-

ium they supply us. We collect waste aluminium directly from the ‘back door’ of numerous man-

ufacturing companies.  

 

 

P Carney Ltd:  

Manufacturers of Secondary Aluminium Ingots 
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We have also invested significantly in furnace, burner and heat recovery technology and we are 

using new ultra-efficient natural gas burners in our melting process. We partnered with Gas 

Networks Ireland a few years ago to extend the main gas network to our facility in Crossakiel,    

a distance of 8km of network pipe. This provided us with an uninterrupted clean and sustainable 

energy source, guaranteeing a sustainable future for our business for many years. 

Challenge & Solution 

The challenge for the business over the coming years is to continuously lower our carbon foot-

print by reducing our energy consumption and waste through process improvements and                    

developments. We will also avail of any future opportunities which may arise in the use of                           

alternative greener and more sustainable fuel sources. 

 

We have plans, through expansion of the business to increase the range and volume of                         

aluminium  that we can melt which will ultimately improve overall recycling and circularity on 

the island of Ireland. We will also be looking to our suppliers of aluminium to have some closed 

loop recycling in our process. 

Impact 

P. Carney has been the go-to outlet for most producers of aluminium and generators of waste 

aluminium in Ireland and our business has contributed greatly over the last 50 years to recy-

cling of reclaimed aluminium.  We estimate that the impact of producing 1 ton of                              

secondary aluminium ingots can result in a reduction of up to 10 tonnes of carbon for every                   

1 ton primary production. For P. Carney this equates to over 50,000t per annum reduction of 

CO2 emissions. 
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CE Practice Summary:  

▪ Switching from Polypropolene to rPet for ‘Big Bags’ can reduce the usage of virgin                     

materials by over 5000 tons per year. 

Company Background 

Novelplast Teoranta are a plastic recycling company based in Gibbstown, Navan, Co Meath. 

The company is focussed on recycling difficult to recycle ‘post-industrial’ PET plastic materials 

and has been in operation since 2019. It uses a series of shredders and granulators to prepare 

the materials before processing them through the largest extrusion pelletiser for PET in                   

Europe. 

Switching from Polypropylene to rPET for ‘Big Bags’ 

Typically the big bags used for storage of polymer granules and flakes are manufactured from 

polypropylene (PP). New technology was developed in 2019 to manufacture these big bags 

from recycled PET bottles, and Novelplast decided to implement a project to replace all of our 

PP bags with PET bags manufactured in Bulgaria – upwards of 10,000 bags per year, weighing 

approximately 20 tons. 

Pilots & Partnerships to Close the Loop 

Novelplast carried out extensive trials in conjunction with the bag manufacturer in Bulgaria, to 

assess ways that the bags could be firstly used by Novelplast, but also to assess if the bags 

could be recycled in the Novelplast process and the recycled materials sent back to the                         

manufacturer for manufacturing into new bags. 

Impact 

Since the initiation of the project, Novelplast has begun working with other customers of this 

bag manufacturer to recycle their waste and excess bags, returning the recycled pellets to the 

manufacturer in Bulgaria. This has created a truly circular world for this type of bag, with the 

possibility to reduce the usage of virgin materials to make these bags by over 5000 tons per 

year. It is hoped that projects such as this can help to guide future legislation around the use of 

polymer based big bags in Ireland and elsewhere. 

 

Novelplast Teoranta: 
Creating a Circular Economy for  

Polymer 'Big Bags' (B2B Packaging) 
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CE Best Practice:  

▪ Freefoam have implemented a closed-loop production system which enables them to re-use 

95% of their PVC production residues or post-production waste (PPW). 

▪ Since 2015, over 8,200 tonnes of virgin PVC materials has been replaced with recycled PVC 

in Freefoam’s production processes through a range of innovations. 

▪ These Freefoam’s closed-loop production processes have resulted in a carbon saving of                 

approx. 13,120 tonnes (2015-2020) and they are targeting 100% re-use of PVC by the end of 

2022. 

Background  

Freefoam, established in Cork in 1990, is the leading manufacturer of a wide range of                          
innovative PVC-UE fascia and soffit products and produce rainwater systems, external             
cladding, and interior panelling systems for the building industry in Ireland, the U.K., and               
Mainland Europe.  
 
Until the late 1990s no recycled material was incorporated into our manufacturing processes –                  
we relied entirely on bought in PVC blends from suppliers and production residues/scraps were 
sent to landfill.  At this time,  sub-standard products (using high levels of recycled material) from 
other suppliers in the marketplace made customers wary of products containing recycled mate-
rial, giving recycled content a bad reputation. 

Closing the Loop at Freefoam through partnerships & investment 

None-the-less in the late 1990s we stopped sending production waste to landfill and we started 
re-introducing some white PVC foam post-production waste back into our process at a low                      
addition rate with remaining post-production waste (PPW) sent off site to be recycled.                             
We focused on improving our internal processes and partnering with our suppliers to develop 
more efficient and superior materials. This had the combined effect of reducing our waste levels 
and enhancing the recyclability of that waste. We developed formulations and processes to       
allow re-use rates without compromising the quality of the finished product. 
 
In 2005 Freefoam invested in innovative tooling and equipment to produce co-extruded gutters 
and downpipes. Freeflow® downpipe systems are manufactured using a combination of               
recycled and virgin materials to minimise environmental impact and optimise product                   
performance. Recycled content can vary a little, however it is typically up to 85% of the final 
product. Prior to 2005 no recycled content was used in this process. This innovation results in 
approx. 1,600 tonnes per annum of recycled PVC being re-used on site, replacing the use of                    
virgin materials to make new products with an associated carbon reduction of approx. 2,560 
tonnes per annum. 
 
 

Freefoam’s Closed Loop Production Processes 
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In 2008 the company invested in a mixing plant which allowed us to formulate and produce our 
own PVC blends. This backward integration allowed us to further invest in materials and                        
formulation R&D. We improved the performance of our formulations and reduced our waste 
levels even further.  Simultaneously, in 2008, we stopped the sale of the coloured foam PPW (to 
a recycling company for a fraction of the cost), though we still had no way of reusing it ending up 
with a large store of recycled material. 

 

Impact of Closed Loop Production   

In 2015, based on a culmination of investment in infrastructure and expenditure on formulation 
R&D we were able to manufacture fascia boards that included high levels of coloured foam PPW. 
 
Adding high levels of post-production material, however, usually increases the weight of the 
products.  Yet, we designed a process that allows us to use a very high addition rate without any 
increase in the weight of the finished goods – using the least amount of materials possible whilst 
making a profile that is fit for purpose and meets our high-quality standards. 
 
Since 2015, this initiative has enabled Freefoam to substitute over 8,200 tonnes of virgin PVC 
material with recycled PVC, resulting in a carbon saving of approx. 13,120 tonnes (2015-2020).  
 

Conclusion 

Freefoam is fully committed to sustainability and playing our part to combat climate change. 
Part of our plans for 2021 and beyond is to re-use 100% of all PVC materials that enter our pro-
duction facilities in the manufacture of finished goods. By the end of 2020 we were re-using 95% 
and, with numerous projects ongoing, we expect to meet our 100% target by the end of 2022.  
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