
 

 
 
 

NOTES ON 
Kick-off meeting of the Technical Working Group on “Best 

Environmental Management practice in the EEE manufacturing 
sector” 

Brussels, 23-24 February 2015 (10.00h – 18.15h) 
 
Participants: Agoria, Albermarle Europe – EFRA (European Flame Retardants Association), 

Aristotle University Thessalonki, Bigarren Bizi, CECED, CEFIC, COCIR, Clariant 
Produkte (Deutschland) GmbH, Delft University of Technology, Denso Barcelona 
SAU, European Electronics Recyclers Association (EERA), DIGITALEUROPE, Dr. 
Grünning Engineering UG, Friends of the Earth Netherlands, Globalfoundries, 
Greenpeace Germany/EU, Hewlett-Packard, International Hellenic University, 
Lake Constance Foundation, Legrand, Loughborough University, Miele & CIE, 
Philips Electronics Netherlands, ORGALIME, Plastics Europe, PNEUROP, 
Siemens AG, Samsung Electronics, Solvay, Toshiba, Umicore Precious Metals 
Refining, United Nations University – Institute for the Advanced Study of 
Sustainability (UNI-IAS), University of Southampton, University of Strathclyde, 
VDE Testing and Certification Institute, Vorwerk. 

Study contractors (Oeko-Institut): Andreas Manhart, Martin Möller (Project Manager), Siddharth 
Prakash.    

COM:   Maria Banti (DG ENV), Paolo Canfora (JRC), Marco Dri (JRC), Pierre Gaudillat 
(JRC), Sylvie Ludain (DG ENV), Sébastian Paquot (DG ENV), Paolo Tosoratti (DG 
ENV), Ioannis Antonopoulos (JRC).  

 

IN SHORT, the following topics were discussed:   
Overview of the EMAS Regulation:  Regulation 1221/2009 (known as EMAS III) tasks the Commission with 
the development of Sectorial Reference Documents (SRDs) on Best Environmental Management Practices 
(BEMPs) for certain sectors. These BEMPs are techniques, measures or actions that allow organisations in 
a given sector to minimize their impact on the environment, with “benchmarks of excellence” being awarded 
for frontrunners. The objective of the kick-off meeting was to discuss the draft Oeko-Institute report, which 
proposes 21 BEMPs for the Electric and Electronic Equipment (EEE) Manufacturing Sector.   
Discussion on the BEMPs: the 21 BEMPs were discussed in turn. They pertain to three overall categories: 
manufacturing, supply chain management (SCM) and End-of-Life (EoL). Oeko-Institute explained that the 
draft report had been elaborated over 12 months with claimed extensive industry contact. The scope was 
defined using the 10 WEEE2 categories, with special focus on IT and telecommunications equipment and 
large household appliances. The scope is thus limited to NACE codes 26, 27 and (partially) 28.  
Reaction from industry: Industry was generally disappointed about not having been consulted by the study 
contractors. They also had reservations about the report itself. First, the data used to underpin the study was 
sometimes outdated, scientifically unproven or imprecise.  This was especially true for BEMPs 12 (elimination 
of certain phthalates), 13 (elimination of BFR and PVC) and 21 (plastics recycling). Regarding BEMP 20 (non-
destructive extraction of circuit boards) it was not clear why non-destructive extraction was required for 
recycling. Furthermore, manual extraction of circuit boards is not economically feasible in Europe.  
Second, the methodology used to establish the recommendations was unclear, making it difficult to assess 
the validity of the recommended best practices. This applied generally to the whole report. Orgalime pointed 
out that a life cycle approach must be taken for each process to identify optimisation options and avoid burden 
shifting from one production cycle or product phase to another.  
Third, industry was concerned about the potential overlap between the (so far voluntary) EMAS BEMPs and 
on the other, mandatory EU legislation such as Ecodesign, WEEE, REACH and RoHS. The JRC said that 
there is no direct link between EMAS and Ecodesign measures today, however results from EMAS related 
studies might be used for impact assessments under Ecodesign. Orgalime states that EMAS should remain 
a voluntary tool and that it would be difficult to find “one-size fits all” BEMP as the EEE sector is highly diverse.  
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1. Welcome and introduction 

The Chair welcomed the participants and opened the meeting. The chairmanship alternates between the 
JRC and Oeko-Institute. Several COM representatives are present, with different areas of responsibility: 
JRC (Sectorial Reference Documents), DG ENV (implementation of the EMAS regulation) and the Oeko-
Institute (study contractor for the background report on BEMPs for the EEE sector). DG ENV was also 
present for parts of the meeting. It is noted that the meeting is electronically recorded, and that the minutes 
will be distributed afterwards.  
 
The introduction was followed by a tour de table, were all present briefly introduce their area(s) of expertise. 
 
Objective: The purpose of the meeting is to discuss the BEMPs on manufacture of EEE. The two main 
target groups are manufacturers of EEE and WEEE recyclers. JRC wants to get acquainted with the 
relevant technical experts in this field, and exchange views on the SRD.  
 
What? The Commission is obliged to create SRDs under article 46 of the EMAS Regulation. 11 priority 
sectors were identified for developing SRDs under the EMAS Regulation, including “manufacture of 
electrical and electronic equipment” (EEE)1 which is the subject of today’s discussion. JRC wanted input 
on each of the 21 proposed BEMPs, which were divided into three categories: manufacturing, supply-chain 
management and End-of-Life. The final output of the process will be the JRC Scientific and Policy Report 
on Best Environmental Management Practice (400 pages long) and the shorter SRD (30-40 pages).  
 
Who?  Oeko-Institute, as the study contractor, has finalised a draft report on the manufacturing of EEE 
BEMP. The JRC finalises the reports, based on the draft report by the Oeko-Institute.  
 
When? The final reports and the next stakeholder meeting is expected for October 2015.  
 
How? The JRC held the kick-off meeting on 23-24 February to identify technical experts. Stakeholders 
included industry associations, environmental NGO’s, private companies, research centres and think tanks.  
  
Comments on the draft report can be given until 5 April 2015.  
 
 
Discussion (overlap between EMAS, Ecodesign and RoHS, voluntary nature of EMAS):  
 

                                                      
1 http://susproc.jrc.ec.europa.eu/activities/emas/documents/DevelopmentSRD.pdf see page 3 for full list 

Moreover, we stressed that the sector primarily uses international standards in this area (ISO 14000 series) 
due to its global supply chain realities, which needs to be taken into account in EMAS developments and 
underlines the need to stick to its voluntary nature.  
Concerning BEMP 11 (assessment tools for substitution of hazardous substances), Greenpeace suggested 
full material disclose (FMD) of all used substances to be set as the BEMP. This suggestion met 
vociferous opposition from industry, citing loss of competitive advantage, endangerment of intellectual 
property and extremely high costs for FMDs.  
Conclusion and information gathering: JRC concluded that EMAS is voluntary and focused on 
organisations, and does not cross into other policy areas such as Ecodesign which is mandatory and 
focused on products. However, EMAS studies might be used for impact assessment under Ecodesign and 
there could be a convergence with OEF/PEF pilot products in the future. JRC will take the comments from 
industry into account and asked for written feedback. Some BEMPs will be revised or might be deleted. 
This applies for BEMPs 12, 13 and 20. COM will also make a document to show the inter-relation between 
all energy and environmental legislation in place.  
Next steps   
JRC welcomes feedback on the background report until 5 April 2015. The next stakeholder meeting to discuss 
the final report is slated for October 2015.  
 

http://susproc.jrc.ec.europa.eu/activities/emas/documents/DevelopmentSRD.pdf
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- CEFIC asks why industry associations were not represented in the report. DIGITALEUROPE asks 

what the link is between EMAS, Ecodesign and RoHS. While EMAS looks voluntary, can it trickle 

down to RoHS regulation? Toshiba points out that voluntary policies such as EMAS and Ecolabel 

has to be totally coordinated with the Ecodesign Directive to avoid duplication of work. PNEUROP 

asks if EMAS is related to the JRC’s Organisation Environmental Footprint (OEF2) report and what 

the added value of EMAS is. UNU-AIS asks if EMAS accredited organisations are obliged to adhere 

to all indicators, or if they can chose. Orgalime points out that EMAS should remain a voluntary 

tool, it would be difficult to find “one-size fits all” BEMP as the EEE sector is highly diverse. Most 

companies in the sector base their EMS on international standards rather than EMAS given its 

regional scope and the reality of global supply chains in the sector. Fifth, EFRA warms of “green 

washing”, and says that EMAS could be used for marketing rather than real environmental benefits. 

Also asks if there is cross-reference to standards being developed by CENELEC. Bigarren asks if 

there is overlap with the Environment Tech Verification (EVT) tool. University of Southampton 

suggest COM to make a cross-reference table with all different environment/energy product areas. 

EERA reminds that a BREF for shredding is being developed, CENELEC is working on the 

standard. Should be finished by the end of 2015. Will the BEMP cross-reference or overlap this 

BREF? Legrand remarks that BEMPs should be precise as to avoid confusion about which 

sectors/products they apply to. 

- First, Chair responds that EMAS is voluntary and focused on organisations, whereas Ecodesign is 

binding and has a product approach. EMAS is a tool to help organisations to improve environmental 

performance, and gives a framework to do so and communicate it. Second, he says that OEF/PEF 

has a different aim from EMAS: to measure environmental performance of organisations by product 

and establish common rules to carry out Live Cycle Assessments (LCA). There could be a 

convergence of the two in the future, the OEF/PEF pilot phase runs until 2016. Third, EMAS is work 

in progress with no mandatory target. Companies can improve year by year and communicate 

achievements. Fourth, JRC states that worldwide companies can apply to EMAS. Would rather 

focus on the content of the BEMP than to focus too much on if EMAS is being used. Fifth, chair 

says that the EVT tool is managed by same unit in JRC/DG ENV, but has a different focus. Agrees 

to make table to make inter-relation between EMAS, Ecodesign, RoHS etc. more transparent. 

Sixth, the BREF mentioned by EERA is written by colleagues in the JRC. They try not to overlap 

the BEMP with the BREFs.  

2. Overview of the Electrical and Electronic Equipment Manufacturing sector and definition of 

the scope of the sectorial reference document 

Oeko Institut gives a quick insight into the background report:  
 
- It was compiled over 12 months with extensive exchanges and company site visits. 

- The definition of the EEE manufacturing sector covers thousands of products and devices, 10 

WEEE categories used as basis, with focus on IT and telecommunications equipment, large 

household appliances etc. The scope covers NACE code 26, 27 and possibly 283. There are 

190,000 enterprises in EU who manufacture products or components of EEE.  

- Three “filters” applied to limit scope: component, geographical (EU-28) and environmental filter. 

Integrated circuits and printed circuit boards are important to the report, but not limited hereto, for 

instance batteries are also covered. 

                                                      
2 http://ec.europa.eu/environment/eussd/smgp/organisation_footprint.htm  
3 See background report annex 8.1 

http://ec.europa.eu/environment/eussd/smgp/organisation_footprint.htm
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- A full LCA was not possible due to excessive work load, but a “life cycle thinking” was applied for 

each BEMP. 

Discussion (products and material use, use phase of products)  
 
- First, Orgalime asks for clarification on the scope and the outlined “environmental filter”: was the 

idea to start from the existing 10 WEEE categories and then narrow down the focus to 2 categories? 

Also wonders if the use phase of products was taken into account in the evaluation in the interest 

of avoiding burden shifting in the life cycle. Consistency with the ecodesign preparatory study 

findings is important.  Second, Globalfoundries asks how the geographical filter was applied for 

semi-conductor manufacturing, as only 9% happens in Europe. Third, EERA asks if the focus of 

the work is vertical or horizontal. A vertical approach takes into account manufacturing, end of life 

and Extended Producer Responsibility (EPR). Fourth, Miele says that life cycle perspective bring 

us towards design of products and material use, which leads towards Ecodesign. Fifth, Philips 

asks what is in it for the companies, and if there was focus on factors hampering organisations of 

adapting best practices. Sixth, University of Southampton asks how many BEMPs are envisioned 

and what the big picture is: a) is JRC following Barroso’s vision of producer responsibility, polluter 

pays and circular economy or b) Juncker’s “cut the red tape” agenda? Seventh, UNU-IAS points 

out that the restricted scope (components integrated and circuit boards) might not apply to many 

stakeholders in Europe. Concerning EoL, large household appliances and ICT equipment is not a 

big problem. Maybe different filters should be combined at different stages of the supply chain to 

find relevant criteria. 

- First, Oeko-Institut replies that burden-shifting in the use phase was taken into account in the cross-

media effect chapter. It was found that manufacturing processes were the most relevant for chosen 

appliances. JRC adds that the Ecodesign and Energy Labelling Directives focus on the use phase, 

so it is out of scope of EMAS. Second, Oeko-Institute replies that corrected circuit boards are also 

relevant for when innovative enterprises are expanding. Improvement potentials exist, despite there 

not being that many companies. Third, the aim is to set up clear targets making it easier for 

manufacturers to follow. Fourth, there is no clear cut between organisation and product. EMAS not 

only about how much paper used in office, but also about organisational tools on how to improve 

the product. On the other hand, a product approach/policy is product specific. Fifth, report is on 

what is already being done, outside of what is required by legislation. Drivers for implementation is 

already mentioned in report. But bottlenecks such as local tax incentives, energy prices etc. is 

outside scope.  Sixth, JRC says that they are not a political DG. Other BEMPs have had 30-50 

BEMPs. Seventh, Oeko-Institut says that most BEMPS address plant utilities and support functions 

which are not only relevant for the 2 components but a lot of others.   
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2.1 Quick overview of the draft background report from the Oeko-Institut 
Oeko-Institut has chosen 21 BEMPs, which are assessed using the following 7 environmental aspects: 
resource efficiency, energy and climate changes, emissions to air, hazardous substances, water, waste 
and biodiversity. See overview below:  

 

3. Discussion on BEMPS  

Before going into the discussion on individual BEMPs, some overall points were made:  
 
- Toshiba said that material flows and end of life is centric to Europe, but manufacturing takes place 

outside of Europe which creates loopholes for trans-boundary shipments. Orgalime asks if other 

aspects than product design has been taken into account for the BEMPs (referring to slide 6 of 

“environmental aspects of EEE manufacturing sector”). EERA states that annex 7 of the WEEE2 

contains requirements on components’ removability for recyclers.  

Identification of Best Environmental Management Practices for manufacturing processes and 
operations (first part) 
 

- BEMP 1-10: contains no product related aspects, but process and technology related. 

- The most controversial ones were:  

BEMP 2: efficient supply and substitution of compressed air:  
- Chair: highly relevant energy carrier, very useful for certain applications, inefficient to produce, least 

efficient and most expensive of all energy carriers  
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- PNEUROP objected to the negative statements towards pressed air in the report. The most 

effective solution must be based on a case-by-case analysis. For example, electrical tools are 

superior in power to weight ratio with high productivity while pneumatic tools should not only be 

judged on energy efficiency. Philips is surprised by this BEMP, as it has started doing this 20 years 

ago. Optimisation depends on what kind of production you do. Toshiba adds that the methodology 

needs to me be made clear, otherwise it is hard to assess the results. This applies for the whole 

report. 

BEMP 3: energy efficient cleanroom technology  
- Chair: Relevant for ultra clean production conditions such as IC and PCB manufacturing. There are 

3 major approaches: optimal sizing, reducing heat load and use of efficient components.  

- Globalfoundries says that the data looks good, but should be verified with a cleanroom 

engineering company. Regarding applicability, you are most likely to invest in new technology when 

you plan new cleanroom or major refit. Difficult for existing cleanrooms to be changed. 

Identification of Best Environmental Management Practices for supply chain management 
 
BEMP 11: assessment tools for substitution of hazardous substances 
 

- Oeko-instute explains that using tools such as Green Screen is a best practice. This tool allow for 

life cycle screen of substances used. 

- Hewlett-Packard says that they have been using the tool since 2008, having assessed other tools. 

50% of Ecolabel carriersdo not pass GreenScreen criteria; assessed 180 substances since 2008. 

It is not cost effective to ban wrong substances. Beginning from 2015, Ecolabel will provide list of 

GreenScreen tested substances for replacement.  

- Greenpeace (EU Unit) suggests that companies create an inventory of hazardous substances. 

This should include a full material disclosure (FMD) of all used substances as a BEMP. This will 

allow industry to identify hazardous substances and substitute them.  

- CEFIC and Globalfoundries were hesitant towards such an inventory as it would contain 

confidential business info. Sharing production secrets can decrease competitive advantages. 

CECED notes that the RoHS methodology already exists, and questions the added value. Hewlett-

Packard adds that FMDs are extremely complex and expensive to produce. It takes months, and 

only large companies can afford it. Also, replacing a substance costs 5-10 million dollars.  

- JRC supports the idea of FMD, as BEMPs are meant to go well beyond common practice. However, 

the BEMP will specify that it is extremely difficult to do.  

 
BEMP 12: elimination of certain phthalates  
 
- Oeko-Institute explains that phthalates in EEE are most common in PVC insulation of cables and 

wires. Many phthalates are suspected of having endocrine disrupting effects, and thus of “very high 

concern” in the Annex 14 REACH candidate list. Third party verification is suggested to prove that 

companies indeed do not use dangerous phthalates.  

- Solvay points out that the definition of “endocrine disrupting effect” is still being verified by the 

Commission. Criteria are not clear. Also points out that some phthalates might get banned in 2015, 

so this BEMP is superfluous. Orgalime questions how the suggested third party verification would 

indeed ensure that no phthalates are used at all in the global supply chain. Plastic Europe says 

that some non-hazardous phthalates constitute 70% of the market, the report is not precise on this.  
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- Oeko-Institute prefers to keep the BEMP, until it is certain the phthalates will be banned. To be 

discussed again in the second stakeholder meeting in late 2015.   

BEMP 13: elimination of brominated flame retardants (BFR) and PVC  
 
- European Flame-retardant Association regrets never having been contacted for the study. 

Specifies that there are more than 70 different types of flame retardants, and that the problems 

mentioned in the report have been solved since 15 years. Plastic Europe says that PVC is a very 

useful material, no need to mention it 138 times in document. Many statements are factually wrong 

or based on outdated, scientifically unfounded, information. Legrand underlines that no efforts 

were made to contact industry. The BEMP is misleading, most of the information relates to cables 

and wiring, which was covered in the previous BEMP. 

- JRC decides to convene a meeting in a smaller group of experts to see if BEMP 12 and 13 should 

be revised considerably, or removed completely.  

BEMP 16: increased content of recycled plastics in EEE – case study of closed-loop recycling processes 
for PET and PP in cartridges  
 

- The justification for this BEMP is the low recycle rate of waste plastic:  less than 8% of WEEE 

plastic waste, 40-70% end up in landfill.  

- Philips says that the BEMP does not consider the whole value chain. Toshiba states that the cross 

effect of prohibiting certain chemicals makes it extremely difficult to increase the content of recycled 

plastics.  

 
Identification of Best Environmental Management Practices for End-of-Life (EoL)  
 
BEMP 17: EoL removability of rechargeable batteries  
 

- Delft University finds that designers should be given the flexibility of how to design products, and 

we should not prescribe how batteries are removed other than what is done in the Batteries 

Directive. Also, the miniaturisation of new technology such as smart watches with batteries means 

that batteries will not always be removable. UNU-IAS concurs. EERA says that recycling of certain 

batteries, such as large lithium ion batteries, is a problem due to explosion hazards. Impossible to 

dig out the battery of an Iphone from a 40 foot container. Would like the BEMP to become binding 

one day. No one pays for manual labour, requirements should be respected by manufacturers 

through Extended Producer Responsibility (EPR).  CECED says that exemptions are needed for 

small household appliances. Toshiba bring up the safety aspect: some batteries can only be 

removed by tools to protect the user. DIGITALEUROPE says that EMAS is not the right tool, since 

you can never get 100% policy coverage. Asks if there is link between EMAS and Ecodesign?  

- JRC says that there is no direct link but EMAS could be used in impact assessment for regulatory 

work under Ecodesign. DG ENV adds that Ecodesign existed for some years without EMAS 

interference, so separated. There is no link at the moment.  

BEMP 18: Integrated Product Service Offerings  
 
- University of Southhampton suggests looking at a similar project for inspiration: 

http://www.zerowin.eu/.   

- Hewlett-Packard says that they have had leasing models since 30 years, nothing new. A facility 

in Scotland takes back 10000s of products each year, 10% recycled. Philips says that taking back 

http://www.zerowin.eu/
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products such as big machinery can be more expensive than a new one. UNU-IAS warns that there 

are 600-700 product types, so one BEMP might not apply to all of them. 

- DG ENER refers to the voluntary agreement under Ecodesign on complex boxes, where signatories 

collect boxes when they need to be replaced. In March a new proposal will follow.  

BEMP 19: high quality refurbishment of used products  
 

- Siemens emphasize the need to distinguish between what is in and outside the waste hierarchy. 

Medical device refurbishment activities are not in the waste scheme. If included in the Basel 

Convention then refurbishment is gone.  Miele says that some household products have a 10-15 

years lifespan, so it is difficult to prolong. Also, refurbishment is ambiguous activity if not handled 

by producer, if something goes wrong because motor of washing machine a is combined with the 

wrong washing machine it might not work. Finally there are cost considerations, reverse logistics 

are expensive.  

BEMP 20: non-destructive extraction of circuit boards  
 
- Chair: PCBs are part of most electronic equipment: contains both hazardous substances and gold, 

silver etc, Saves precious metals to handle them correctly.  

- Apple asks why non-destructive extraction is necessary. That is only the case if you want to reuse 

a product, for recycling it does not matter. EERA says that the BEMP is pointing in a completely 

wrong direction. The examples are outdated: miniaturization means that less rich printed circuit 

boards exists. Labour costs too high in Europe for manual removal of precious materials. Smelters 

exert penalties of there is not enough valuable material in the waste. EERA makes mix between 

low and high grade printed board to reach ex. 50 g of gold required per ton. Nowhere in Europe 

with price of labour cost we can take it out, producers should be aware: less value in products leads 

to harder recycling.   

BEMP 21: innovative sorting of black plastics for WEEE  
 

- EERA says that the content is good, but the problem is that it is done already by the European 4-

5 biggest plastic recycling companies. Basis on economies of scale, technology is 20 years old, 

2/3 of WEEE plastic cannot be recycling in an economically feasible way. Hewlett-Packard adds 

that plastics are too complex: thousands of components, controlling contents in plastics extremely 

difficult.  

 
 Summary of the working group discussions 

 

- The Chair gives a summary of what was agreed on the different BEMPS (see attached slides). 

Overall speaking, it seems that all BEMPS will be kept, although most with some modifications in 

the underlying data.  

- DG ENV agreed to develop schematic to show cross-coverage of all policy instruments such as 

Ecodesign, EMAS, REACH, RoHS etc. 

- Next steps: deadline 1-1,5 months (Easter);  second meeting in October approx.  

 


