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I. Opening of the workshop

The JRC opened the session and welcomed the participants.
The meeting agenda was presented (see Annex B) and agreed by the participants.

A short introduction on the Joint Research Centre (JRC) as a DG (Directorate General) of the
European Commission was given. As the European Commission's science and knowledge service,
JRC supports EU policies with independent scientific evidence throughout the whole policy cycle.
More information: https://ec.europa.eu/jrc/en.

The TWG members introduced themselves and summarised their experience in environmental
management and the fabricated metal products manufacturing sector (the list of participants is
attached in Annex A).

Participants were informed that the meeting would be recorded and there were no objections to
this.

It was agreed to use first names to refer to the different TWG members and the same convention is
adopted in these minutes of the meeting when specific action points are noted.

Il. Background and purpose of the meeting

Background session

Introduction

JRC introduced the framework of this work and presented the methodology followed for the
identification of best environmental management practices (BEMPs) and the development of EMAS
sectoral reference documents.

To help organisations improve environmental performance, the JRC identifies, evaluates and
documents best practices in the improvement of environmental performance (BEMPs) for different
sectors in close co-operation with the stakeholders concerned. To do so, the JRC follows the so-
called frontrunner approach, i.e. it researches those techniques, measures or actions that are
implemented by the organisations within each of the sectors addressed that are most advanced in
terms of environmental performance in each of many areas, such as energy efficiency, resource
efficiency and emissions from own operations, but also supply chain management (i.e. both direct
and indirect environmental aspects are covered). A sectoral approach is used and BEMPs are
developed / under development for 11 sectors. The fabricated metal product manufacturing sector
is the 11™ sector. So far, the identification of BEMPs, indicators and benchmarks has been
completed for 8 sectors and sectoral reference documents have been already adopted by the
European Commission for 3 of those sectors. Further information on the status can be found at:
http://susproc.jrc.ec.europa.eu/activities/emas/

This activity is part of the European Commission's work to implement the EU Eco-Management and
Audit Scheme (EMAS), a voluntary framework for companies and other organisations to evaluate
report and improve their environmental performance. Within this framework, the EU decided in
2009 to promote best environmental management practice, by developing Sectoral Reference
Documents. However, sectoral reference documents address and can be used by both EMAS
registered and non-EMAS registered companies.
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Besides best practices, sectoral reference documents contain other two important elements:
environmental performance indicators and benchmarks of excellence. None of the three elements
are compulsory to implement or use by any organisation, but are rather a source of inspiration and
technical guidance, useful to both EMAS and non-EMAS registered companies. The EMAS
registered organisations have an obligation to take into account the content of the sectoral
reference documents, and demonstrate this to verifiers during the verification process, but are not
obliged to implement any of the best practices, to use the indicators or to meet any of the
benchmarks. Because of this, the documents have to be really useful and high quality; otherwise
they will not be used.

For the fabricated metal products manufacturing sector, the work started in 2015. As a first step,
VITO and SIRRIS with the support of Agoria, under contract with the JRC, produced a background
report'. The findings described in the background report were discussed during the kick-off
meeting of this technical working group, which was held in September 2016 in Brussels®. At the
kick-off meeting, the technical working group agreed the scope, discussed each of the proposals of
BEMPs from the background report (in some cases agreeing on its concept, in other cases
requesting changes or the elimination of proposed BEMPs) and put on the table a number of
different proposals of BEMPs.

The JRC, with the support of BiPRO, produced a draft Best Practice Report according to all this
feedback and further interaction with individual TWG members on the basis of the Background
report. The Best Practice Report was shared with the TWG members in advance of this final
meeting.

Presentation on Best Environmental Management Practices and the EMAS reference documents
(see annex C).

JRC presented the elements of the documents and gave the related definitions as well as some
examples:

e Best Environmental Management Practices (BEMPs) are techniques, measures and/or
actions that allow organisations to reduce their direct and indirect environmental impacts.
They go well beyond common practice, but are fully implemented by best performers and
are widely applicable. The TWG is responsible for assessing whether the practices
identified refer to actual BEMPs, or are instead common, obsolete or emerging techniques.
The TWG can also suggest further examples of ‘frontrunners’ (i.e. companies that go well
beyond their peers in terms of environmental performance in a certain area) having
implemented the different BEMPs identified.

e Environmental performance indicators, which can be quantitative or qualitative, allow
organisations to measure their environmental performance in the field covered by each
BEMP. The focus is on indicators that are already in use and environmentally meaningful;
when outcome indicators are not feasible, indicators related to the implementation of
certain actions can be used as a proxy.

'The background report is available on-line at: available on-line at:
http://susproc.jrc.ec.europa.eu/activities/emas/documents/BEMP_FabMetProd BackgroundReport.pdf
® The minutes of the kick-off meeting are available on-line at:
http://susproc.jrc.ec.europa.eu/activities/emas/documents/BEMP_FabMetProd KOM minutes.pdf
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e Benchmarks of excellence refer to a level of performance that is very ambitious but already
achieved by frontrunners. Benchmarks of excellence are a measure of what is possible,
under stated circumstances. Benchmarks are not targets, but rather a source of inspiration.

JRC also presented the implementation phases of the development process:
1. Desk research => Background report
2. Information exchange with the technical working group (TWG) = > Best Practice Report
3. Adoption process = > Sectoral Reference Document

v' The Best Practice Report is intended to be a detailed technical guide that contains full details
of the BEMPs. It is developed by the JRC in collaboration with the TWG, it is published by the JRC
and will be available only in English. This is the document that companies interested in
implementing best practices are recommended to consult.

v" The Sectoral Reference Document (SRD) is a sort of short summary of the best practice report.
It describes very briefly each of the best practices, their applicability and contains the identified
indicators and benchmarks of excellence. This is the official document, adopted by the European
Commission, published on the EU official journal and available in all EU official languages. This the
official document that EMAS registered organisations and EMAS verifiers will refer to but can also
be used by non-EMAS registered organisations who would like a short overview of all BEMPs in
their own language (if this is not English).

Discussion:

e At the request of some TWG members, JRC explained that EMAS registered companies can
and should choose their own indicators. This document provides inspiration on the
techniques that may be applicable and on the indicators that can be used to monitor the
environmental performance in relation to the implementation of those techniques. Not all
indicators will be relevant for all companies.

e It was also clarified that the benchmarks aim to help companies to perform better by giving
inspiration and a very rough estimation of improvement potential, and indicators and
benchmarks are not intending to compare companies with each other.

e Some TWG members proposed taking out the cross-sectoral BEMPs (e.g. biodiversity,
energy management, use of renewable energy) from the document for fabricated metal
product manufacturing and have them in a separate cross-sectoral reference document.
JRC explained that, so far, these BEMPs have been included in the different sectoral
documents, tailoring their content as much as possible to each of the specific sectors.
However, in the future, once the BEMPs will be presented and developed in an on-line tool,
there may the possibility of developing a common text for each of the cross-sectoral
BEMPs and just add, where relevant, limited specific information (e.g. case studies) for
each of the sectors where the best practice is applicable. This feedback can be taken into
account in the on-going development of a new concept for identifying and presenting
BEMPs.

e A TWG member proposed to base benchmarking on a theoretical calculation of the
minimum impact of a product (Japanese Gentani approach) and by comparing the
performance of manufacturing actual products with that theoretical minimum. JRC
responded that the Gentani approach is mentioned in the first BEMP as a technique that a
company can implement in-house, but EMAS is not aiming at assessing (and e.g. labelling)
products and therefore the approach is not relevant for our benchmarking. EMAS and the
BEMP/EMAS Sectoral Reference Documents are complementary to other EU



environmental policy and legislation (EU Ecolabel, Eco-design, Industrial Emission Directive,
etc.).

Scope and structure of the EMAS SRD for the Fabricated Metal Products
manufacturing sector

Presentation on the Scope and the Structure (see Annex C).

JRC presented the scope of the document as modified further to the kick-off meeting (including a
broader range of NACE codes) as well as the final proposed structure of the document, where
BEMPs are classified in three groups (cross-cutting BEMPs, optimisation of utilities and
manufacturing BEMPs). With the exception of the minor changes to the scope figure detailed
below, the scope and structure are now considered final.

Discussion:
e Land could be included alongside the other environmental impacts listed in the scope
picture.

e The picture of the scope of the report, shared with the TWG in June 2017 (including 9
boxes in the manufacturing processes) describes better the activities and processe carried
out by the sector then the picture in the draft Best Practice Report shared before the
meeting, and TWG recommended to use that one in the final version of the report.

e The assembly process is a direct environmental aspect (as usually carried out in-house) and
should be included as one of the manufacturing processes. JRC will modify the scope figure
accordingly, but also explained that it is important that each company make their own
assessment of which environmental aspects are direct and indirect, depening on the
specific case. The same is valid for waste treatment; this is classified as an indirect
environmental aspect in the scope figure because most companies deliver their waste to a
third-party waste management company for its treatment. However, the in-house
generation and management of waste is definitely a direct environmental aspect and the
text accompanying the scope figure will clarify that it is considered part of the supporting
processes.

e The terms yield, scrap and waste need to be used consistently and be better defined, either
in the beginning of the report or in a relevant specific BEMP. JRC will take this point into
account in the final version of the report.

State of play and meeting objectives
Presentation on state of play and meeting objectives (see annex C).

JRC presented in detail the different steps of the work, what was completed, what was expected
for the meeting and what was to come after the meeting. The main purpose of the meeting was:

— agreeing upon Environmental Performance Indicators;

— agreeing upon Benchmarks of Excellence;

— validating the set of BEMPs, environmental performance indicators and benchmarks of

excellence.

In addition, two targeted specific points (the applicability of each BEMP, and how to get the
message out to the target group) would also be discussed.



Discussion:

A TWG member commented that some BEMPs for which there was no agreement during
the kick-off meeting are still proposed as BEMPs in the report. JRC responded that the
selection and the content of the BEMPs of the best practice report, circulated prior to the
final meeting, were based on the kick off meeting minutes. Where a clear decision was not
taken at the kick-off meeting, the current proposals are based on the indication provided at
the kick-off meeting and on further research and interaction with TWG members. JRC
invited the TWG members to provide any further comment on the proposed BEMPs during
the current final meeting and make sure to check the minutes from this (final) meeting,
when circulated as draft, and send any remark to JRC at: jrc-emas-srd@ec.europa.eu.

lll. Plenary discussion: reaching out to the target audience for the
document and maximising best practice uptake

JRC explained that now that we are close to the finalisation of the technical work, it is important to
think about the dissemination strategy for the best practices identified. JRC thus invited the TWG
to have a very open discussion aimed at identifying the most suitable channels for dissemination,
specifically for the fabricated metal products manufacturing sector. Several approaches were
recommended by the different TWG members:

Education: try to involve higher education institutions (e.g. universities) and accreditation
bodies (e.g. for environmental professionals/environmental engineers).

Trade associations at EU and especially national level: they already have a good network,
know the companies and exist across Europe. However, the interest of trade associations
for environmental best practices, and overall their proactiveness, appears to be very
different across member states.

Newsletters that environmental managers of companies receive already: e.g. ENDS (good
channel to announce the publication of the report or any events organised).

Relevant EU websites: e.g. news section of DG ENV and JRC websites.

Involve companies that are clients of the fabricated metal products manufacturing sector:
larger supply chain partners can help reach smaller companies. This approach seems more
promising in some member states.

Local/Regional governments as well as EMAS competent bodies and EMAS clubs: make this
work known through their own existing communication channels (newsletters, events).
Technology suppliers (i.e. those selling technical solutions or technical advice in areas
identified as BEMPs): these could allow to present the work at industry fairs.

United Nations organisations: they could use the BEMPs to inspire companies outside
Europe.

On a more practical level, the TWG provided the following recommendations:

Organising a launch event when the report is published and invite frontrunners to present
and share their experience. Explore the potential to partner with sectoral associations to
ensure high turnout and the spreading of the news.

Writing articles/shorter texts to raise interest in the full report providing examples of
frontrunners and focussing on the achieved economic benefits (e.g. information on
operational costs and payback times for some of the BEMPs identified) to be disseminated
via the different channels above. A lot of (small) companies associate EMAS and thus also
the BEMPs with bureaucracy: show what is in it for them.
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e Finding a good user-friendly format to present the best practices e.g. on-line website with
short texts with pictures.

IV. Introduction to Environmental Performance Indicators and
Benchmarks of Excellence

Presentation on Environmental Performance Indicators and Benchmarks of Excellence (see annex
C).

JRC explained that the aim of indicators and benchmarks is to help the companies reduce their
environmental impacts, not compare the companies against each other. Benchmarks of excellence
aim to indicate the level of performance achieved by the top 10% performers in the sector in the
specific dimension covered by each BEMP. However, the setting of benchmarks cannot be based on
a large collection of performance data that is anywhere close to be statistically representative.
Therefore the role of the TWG is absolutely key to validate the findings and confirm that the
proposed benchmarks are both ambitious and already achieved by few frontrunners.

When a BEMP and/or a benchmark is only applicable in specific circumstances, these limitations
need to be explained in the applicability section. Specific comments in this sense from the TWG
members are very welcome.

V. Overview of the Best Environmental Management Practices
(BEMPs) for the sector

All the BEMPs were briefly presented by the JRC. A short summary of each BEMP was also
displayed on posters on a wall of the meeting room and the full description is available in the draft
best practice report shared with the TWG in advance of the meeting.

Some TWG members highlighted the importance of clarifying the economic viability of all the
presented BEMPs. The JRC explained that economic data was collected as much as possible, but,
for some BEMPs, would benefit from extra information (all TWG members are invited to provide
further examples and economic data). However, generally speaking, the economic viability is
considered proven as long as the document gives examples of companies having implemented the
technique at full scale (not only research/demonstration/pilot projects), as we can assume it makes
economic sense for them.

After this overview, TWG members were invited to provide their input on all the BEMPs and,
especially, on the proposed environmental performance indicators for each BEMP, using post-its
for comments and new proposals and blue/red labels for showing agreement/disagreement on the
posters displayed in the room. This input would have been debriefed later on in the meeting to
ensure consensus can be reached in the most efficient way.



VI. Applicability of the Best Environmental Management Practices
(BEMPs) throughout the sector

The applicability of all the BEMPs was discussed during an interactive session organised around a
card sorting exercise where each BEMP would be assigned to (maximum) two of the following
categories, representing the most important limitations to the implementation of each BEMP:

® The investment cost is a major limitation for the implementation of the BEMP
The relatively long payback time is major limitation for the implementation of the BEMP

This BEMP works well only for production of small series or prototypes

This BEMP work well only for the fabrication of complex products

This BEMP work well only for the production of large series

The lack of technical knowledge/technical capacity (or the need to hire consultants) is a
major factor limiting the implementation of the BEMP.

Additionally, a large poster to be filled in during the discussion was used to capture the most
important points on two further dimentions:

® Applicability to SMEs

® Other specificities (e.g. specific alloys used, specific products or specific manufacturing
processes) that can limit the applicability of each BEMP

A summary of the discussion on the applicability for each specific BEMP is given below.

Applicability of BEMP 2.2 Setting a framework for environmental policy and
management

First of all, it was clarified that this BEMP is not about establishing an environmental policy and
environmental management system (EMS) but about how to ensure these yield the highest
environmental benefits by integrating in the company policy and management (including its EMS)
key principles and the related implementation tools. Some TWG members asked to improve the
description of the BEMP in this sense and distinguishing more clearly between the policy/principles
level (i.e. life-cycle thinking, circular economy) and the operational level.

The BEMP is applicable to all types of companies in this sector, including SMEs. The main
limitations to the applicability that were identified are:

- Lack of sufficient in-house technical knowledge.

- The need for staff training at all levels (and related budget).

- Market conditions: implementing this BEMP in companies whose customers/clients would
reward their efforts is simpler and yields higher return of investment (ROI).

- The difficulty to calculate the ROI of implementing the elements of this BEMP. While costs
tend to be clear, the economic benefits are all either hard to know or difficult to attribute
to this BEMP. However these benefits exist. Apart from efficiency savings, integrating
ambitious principles in a company policy can improve the company core business, e.g.
when costumers are willing to pay extra for products from more sustainable companies, or
when employees prefer to work for such companies.

Applicability of BEMP 2.3 Collaboration and communication along and across the value
chain
The BEMP is applicable to all types of companies in this sector, including SMEs. The main

limitations to the applicability that were identified are:
- Intellectual property or confidentiality issues.



- lack of knowledge of stakeholders with whom to collaborate and on how to manage
effectively external stakeholder involvement processes.

- Resistance to changes or insufficient change management capacity. This can be both a
problem in-house and with customers (TWG members mentioned examples of customers
that do not want to co-design an improved version of a component, even if this would save
them money on top of reducing environmental impact).

- Length of the supply chain: this can limit the opportunities to work across the value chain.

- Market conditions: implementing this BEMP in companies whose customers/clients would
reward their efforts is simpler and yields higher return of investment (ROI).

Applicability of BEMP 2.4 Energy management

The BEMP is applicable to all types of companies in this sector, including SMEs. One of the main
limitations of implementing some elements of this BEMP as well as some of the energy saving
actions that can result from implementing this BEMP is their low ROI. Pay back times are
sometimes too long, even when the investment costs are low (e.g. for the installation of
monitoring tools). Another limitation may be the lack of in-house technical knowledge, especially
in smaller companies.

Applicability of BEMP 2.5 Environmentally and sound efficient management of chemicals

The BEMP is applicable to all types of companies in this sector, including SMEs. The TWG identified
that the lack of in-house technical knowledge can be a barrier.

Applicability of BEMP 2.6 Biodiversity management

The BEMP is applicable to all types of companies in this sector, including SMEs. The TWG pointed
out that it can be difficult to convince the management of the company to implement this BEMP,
because it is not possible to calculate a direct ROI. This is due to the difficult quantification of direct
benefits for the company. Acting for the social payback, although significant, requires the company
to have a mature understanding of how this benefit them indirectly or a willingness to act for the
good of the community.

Applicability of BEMP 2.7 Remanufacturing and high-quality refurbishment of high value
or large series products and components (new title)

The TWG agreed that the scope of the BEMP had to be enlarged by also including refurbishment
activities alongside full remanufacturing. The two terms (remanufacturing and refurbishment) can
be clarified in the description of the BEMP:
- Remanufacturing: turning used products into products that meet the same quality
standards as new products produced today.
- Refurbishment: used products get back their original quality standards (i.e. the quality
standards that were in place when they were first manufactured, not the one of the same
product produced today).

The TWG concluded that the BEMP is applicable to all types of companies in this sector, including

SMEs and it is most suitable for two types of products and components: (i) large volume series and
(ii) high value products/components.
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It was agreed to modify the title of the BEMP to take into account these two clarifications of its
scope.

Applicability of BEMP 2.8 Link to the relevant BREFs

This BEMP needs to be written in a way that it is applicable to all companies and especially to
SMEs. Indeed, companies having large industrial installations falling under the Industrial Emissions
Directive (IED) already have the obligation of reaching performance and emission limit values that
are derived from the BREFs and therefore regularly take the content of BREFs into account. This
BEMP thus make sense for companies having smaller industrial installations (such as most SMEs
but also some larger companies), but, in order to be implemented by them, it must be more
concrete than just saying that it is BEMP to follow up all relevant BREF documents. JRC will rework
the BEMP in this sense and develop examples of significant environmental issues that are likely to
be important also for small industrial installations (and are not covered by other BEMPs) by
showing where relevant guidance on how to address them is available in the BREFs. In this way,
this BEMP will be more user friendly.

Applicability of BEMP 3.2. Efficient ventilation

The BEMP is applicable to all types of companies in this sector, including SMEs. The payback times
can be long, and it thus often constitutes a barrier. The economic feasibility is much higher in case
of new or renovated production lines. Insufficient in-house technical knowledge can also
sometimes constitute a barrier to (properly) implement this BEMP.

Applicability of BEMP 3.3. Optimal lighting

The BEMP is applicable to all types of companies in this sector, including SMEs. The economic
feasibility is much higher in case of new or renovated production lines.

Applicability of BEMP 3.4 Environmental optimization of cooling systems

The BEMP is applicable to all types of companies in this sector, including SMEs. The economic
feasibility is much higher in case of new or renovated production lines.

Applicability of BEMP 3.5 Rational and efficient use of compressed air systems

The BEMP is applicable to all types of companies in this sector, including SMEs. The economic
feasibility is much higher in case of new or renovated production lines.

Applicability of BEMP 3.6 Treating waste water with mechanical vapour compression
evaporators

This BEMP is generally not applicable to SMEs and small industrial installations, as certain scale
(volume of wastewater) is needed to make the BEMP beneficial. The relatively long payback time
can also be a major limitation to implementing this BEMP.

The current version of the BEMP needs to be improved to clarify the economic viability and the
environmental benefits (with due consideration of the energy consumption associated with this
technique and the possibility to reduce it by exploiting the waste heat). This should also be
reflected in terms of applicability.

Action: Lennart to provide information and figures on the energy consumption of this

technique (and, possibly, on analysis of economic viability and overall environmental
benefits).
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Applicability of BEMP 3.7 Use of renewable energy

This BEMP is applicable to all types of companies in this sector, including SMEs. There are
geographical differences in the economic viability of this BEMP, e.g. different feed-in tariffs in case
the electricity generated from renewables is provided to the grid. However, own energy generation
can vyield benefits in terms of reduced volatility of energy costs and the green credentials from
using renewable energy can be positive to retain and attract customers even in regions where
otherwise purchasing green electricity would appear as just a cost.

Applicability of BEMP 3.8 Rainwater collection

This BEMP is broadly applicable to all types of companies in this sector, including SMEs. The
geographic location highly influnces the relevance of the BEMP (e.g. because of rainfall levels, local
water scarcity). In some regions, the technique is compulsory by legislation (for flood prevention
and to reduce the use of ground water). On economic grounds, depending on the price of the
water (tap water, surface water, well water) that would be substituted by rainwater, the BEMP will
be more or less beneficial. In any case, the implementation costs are drastically reduced (and thus,
the economic viability improved) if this BEMP is implemented at the time of building or renovating
a manufacturing plant rather than retrofitted to an existing plant. In case of retrofitting, the
building characteristics may also constitute a barrier to the implementation.

Applicability of BEMP 4.2 Selection of metal working fluids

The TWG concluded that the BEMP is applicable to all types of companies in this sector, including
SMEs. However, the lack of in-house technical knowledge can sometimes be a barrier to its
implementation, especially in smaller organisations. On economic grounds, the volumes of metal
working fluids used need to substantial or the efforts needed for the implementation of the BEMP
may be higher than the savings.

Applicability of BEMP 4.3 Minimisation of lubricoolant consumption in metal processing

The TWG agreed that this BEMP is applicable to all types of companies in this sector,
including SMEs. Lack of technical knowledge can be a barrier, but technology providers
often offer this knowledge. As this BEMP deals with changing technology, it is more
suitable for new or renewed installations rather than retrofitting on an ongoing process.

Moreover, the applicability of the technique depends on the type of materials processed and is
more suitable for small series.

Applicability of BEMP 4.4. Use metal working fluids for multiple operations

The content of this BEMP is too specific and narrowly applicable (e.g. especially to small series and
in small systems) to be considered a BEMP on its own. It was thus decided to merge the content of
this BEMP into BEMP 4.2 (Selection of metal working fluids).

Applicability of BEMP 4.5 Incremental sheet metal forming as alternative for mould
making

The BEMP is applicable to all types of companies in this sector, including SMEs. The BEMP is most
suitable for small series.

Applicability of BEMP 4.6 Reduction of standby energy use of metal working machines
The BEMP is applicable to all types of companies in this sector, including SMEs.
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Applicability of BEMP 4.7 Maintaining material value for metal working residues

The title of this BEMP needs to be amended to make it clear that it deals with maintaining material
value for residues of metal working processes, not only metal residues, but also emulsions...

The TWG agreed that this BEMP is applicable to all types of companies in this sector, including
SMEs, but the volume of material working residues must be significant to ensure economic
feasibility; therefore the BEMP is more relevant for the production of large series.

Applicability of BEMP 4.8 Additive manufacturing for complex equipment

The BEMP is applicable to all types of companies in this sector, including SMEs. Limitations of this
technique are:

- Additive manufacturing is specifically suitable for small, high value series or
remanufacturing/repair of high value components.

- The energy demand per unit manufactured can be considerably higher than other
manufacturing techniques. Additionally, in some cases, depending on the specific additive
manufacturing technique employed, special alloys or metal powders are needed. Although
their use may be very resource efficient, their production may be associated with low
yields and, therefore, high environmental impact. Appropriate use of LCA is needed to
prove the overall environmental benefits of additive manufacturing for a specific
application.

- A TWG member reported negative health effects associated with the use of some metal
powders; this needs to be taken into account during the design process.

Applicability of BEMP 4.9 Multi-directional forging

The TWG agreed that the BEMP is applicable to all types of companies in this sector, including
SMEs. However, the high investment costs of this BEMP are a major limitation to its
implementation. Several companies also lack in-house technical capacity to implement this
technique, leading to further costs.

Applicability of BEMP 4.10 Hybrid machining as method to reduce energy consumption

TWG members agreed that the BEMP is applicable to all types of companies in this sector, including
SMEs. Lack of in-house specific technical knowledge needed to implement this BEMP can be a
significant barrier. The approach is more suitable for new machines.

Applicability of BEMP 4.11 Machining of near-net-shape feedstock

The TWG considered that this BEMP is too close to common practice to be qualified as a BEMP and
it was agreed to remove it.

Applicability of BEMP 4.12 Use of predictive control for pain booth HVAC management

This BEMP is only applicable to large installations, and therefore less suitable to SMEs. Lack of
advanced technical knowledge and high investment costs can be a barrier to the implementation.
Additionally, the BEMPs is most suitable for large series.

AOB

Some participants said they would be in favour to have a separated document on cross-sectoral
BEMPs (e.g. on biodiversity, use of rainwater, energy management, etc.), so that these do not need
to be developed in each sectoral document.
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VIIl. Feedback session: proposals for Environmental performance
Indicators

During this session, the JRC summarised the feedback provided on the posters for each of the
BEMPs on the indicators (as well as, in some cases, the concept of the BEMP). On those basis, the
TWG discussed the open points and reached consensus on the indicators as well as any further
development needed for each specific BEMP.

2.2 Setting a framework for environmental policy and management

In the description of the BEMP two levels of management are mentioned together:
- The political level, with the envisioning (e.g. circular economy and life cycle thinking);
- The operational level, with the continuous improvement (e.g. lean management and stock
reductions).
Some participants also found that setting up a policy would not be enough to be considered BEMP.
Other participants warned that the text of the BEMP need to make clearer that this BEMP goes
beyond what is mandatory in EMAS.

It was discussed that, as agreed at the kick-off meeting, this is an umbrella BEMP about the
principles and related tools that trigger implementation of concrete actions (including those
described in the other BEMPs). It is considered best practice in this sense. However, it was agreed
that the description needs to be improved as follows:

- Distinguish better between the two levels of principles: present at the higher level life cycle
thinking, circular economy and operational efficiency and for each of these present
relevant action/tools/methods (which may include e.g. LCA, lean management)

- Ensure the text of the BEMP always go further than what is required under the EMAS
regulation (also considering the new aspects brought in by ISO 14001:2015).

- Include inspiring examples of companies having taken action as a result of embarking on
the principles mentioned in the BEMP (hints: Barco, Altas Copco, AW Europe).

The following indicators were agreed by the TWG:

- Resource efficiency (kg finished products/kg of material input (alternatively: kg waste
produced/kg input materials in case the kg finished products are not known).

- Mapping of material flows and their environmental relevance (Y/N).

- On-site energy use (kWh / kg finished product or manufactured part).

- Scope 1, 2 and 3 CO,-emissions (kg CO, equivalent / kg finished product or manufactured
part).

- Water use (I water / kg finished product or manufactured part)

REMARK for the functional unit in the denominator of the different indicators used to express the
finished products: the output (expressed in the indicators as kg finished product or manufactured
part), can be expressed in different ways: numbers of parts, kg of products, etc. depending on the
type of products and their omogeneity/heterogeneity. Companies can choose suitable metrics to
express the output. This point is relevant across the different developed BEMPs of this report and
will be made in a footnote.

2.3 Collaboration and communication along and across the value chain

The following indicators were agreed by the TWG:
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- Percentage of goods and services (% of the total value) which are environmentally certified
or with a demonstrably reduced environmental impact

- Systematic stakeholder involvement with a focus on improved environmental performance
(e.g. in product design, improved supply chain environmental performance, sustainable
sourcing, cooperation for improved waste management) (Y/N)

- Use of by-products, energy or other resources from other companies (kg materials from
other companies / kg total input; MJ energy recovered from other companies / MJ total
energy use)

- Purchase of second-hand machines or use of machinery from other companies (y/n)

- Amount of packaging waste (kg packaging waste / kg finished product or manufactured
part)

The following aspects can be reflected in the description of the BEMPs:

— Packaging is an important area in which working along the value chain can yield clear
benefits. By communication and collaboration with the upstream and downstream
partners, packaging material can be reduced or replaced with returnable/reusable
packaging. Distances and logistic are important aspects to take into account.

— Structured stakeholders meetings can help put in practice the systematic stakeholder
involvement in improving environmental performance.

2.4 Energy management

The description of this BEMP should make it clearer that it is not having general energy
management (e.g. as already part of EMAS or according to ISO 50001) that is BEMP, but rather
making the best use of energy management. The following elements could be included or made
more prominent in the BEMP:
- Importance of advanced (continuous or periodic, depending on processes) energy use
monitoring with breakdown at process level;
- focus on analysis and actions taken as a consequence rather than just data collection;
- energy flow mapping (also seen against installed capacity);
- consider the possibility of including information on the use of multivariable regressions for
energy management (to eliminate variables such as changes in product portfolio or
climate).

The following indicators were agreed by the TWG:
- Energy use per manufactured product (kWh / kg finished product or manufactured part)
- Energy monitoring system at process level (Y/N)

2.5 Environmentally and sound efficient management of chemicals

The following indicators were agreed by the TWG:
- For individual chemicals used, amount of chemical applied (kg / kg finished product or
manufactured part)
- For individual chemicals used, amount of classified chemical applied (kg / kg finished
product or manufactured part)
- Amount of (hazardous) chemical waste generated (kg / kg finished product or
manufactured part)

The TWG mentioned that it is very important to monitor chemical use at the level of individual
chemicals (not several chemicals together). The aim is to focus on the most important chemicals
(first).
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2.6 Biodiversity management

The following indicators were agreed by the TWG:

- Number of projects collaborations with stakeholders to address biodiversity issues

- If located in or adjacent to protected areas: size of areas under biodiversity friendly
management in comparison to total area of company sites (%)

- Inventory of land or other areas, owned, leased or manged by the company in or adjacent
to protected areas or areas of high biodiversity value (area, m?)

- Procedure/instruments in place to analyse biodiversity related feedback from customers,
stakeholders, suppliers (Y/N)

- Plan for biodiversity friendly gardening in place for premises or other areas owned, leased
or managed by the company (Y/N)

- Total size of restored habitats and/or areas (on-site or both on-site and off-site) to
compensate for damages to biodiversity caused by the company (m?) in comparison to land
used by the company (m?).

The TWG asked JRC to check whether some of the wording used in this BEMP (e.g. improving
throughout the value chain + own operations, public reporting about the company's efforts and
results) should be avoided or presented differently given that these are true for all other BEMPs (at
least in the cross-cutting chapter, if not beyond).

2.7 Remanufacturing and high-quality refurbishment of high value or large series
products and components (new title)

The scope of this BEMP needs to be modified as discussed in the applicability session and reflected
in the new title. The aspect of the business models needed for remanufacturing and of
(eco)designing products in the first place to allow remanufacturing (with the aim to increase the
number of products with remanufacturing capabilities, but also the number of possible
remanufacturing cycles) can also be given more relevance in the BEMP description. The following
case studies could be investigated and, if relevant, included: TVH; Atlas Copco.

The following indicators were agreed by the TWG:
- For each product group for which remanufacturing is introduced:
o Percentage of raw material used for remanufacturing compared to producing a
new product (kg of material to remanufacture / kg of material for new product)
o Percentage of CO,. emissions associated with remanufacturing a product
compared to producing a new one (CO,. emissions remanufacturing / CO,
emissions new product), specifying if scope 1, 2 and/or 3 are included.

2.8 Link to relevant Reference Documents on Best Available Techniques (BREFs)

The following indicators were agreed by the TWG:
- Consideration of relevant BATs

Some participants think the current formulation of the BEMP is not helpful because it is too
complex for SMEs to check the whole content of one or several BREFs. JRC will redevelop the
description of this BEMP by listing some of the more relevant examples of content that companies
(including SMEs) from fabricated metal product manufacturing should consult in BREFs e.g.
techniques to reduce emissions of VOCs, variable speed drive motors and pumps (also to be cross-
linked from energy management BEMP), etc.
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3.2 Efficient ventilation

The following indicators were agreed by the TWG:
- Effective air volume extracted from the building (m3/hour, m3/shift or m3/production
batch)
- Demand driven ventilation system (Y/N)
- Energy use for ventilation per m® building (m3/hour, m3/shift or m3/production batch)
- Energy use to heat or to cool the air used for ventilation per m2 building (m3/hour, m3/shift
or m3/production batch)

The safety aspects, and the potential trade-off between safety and energy efficiency, need to be
acknowledged in the applicability section of the BEMP.

3.3 Optimal lighting
The following indicators were agreed by the TWG:
- Use of daylight wherever possible (Y/N)
- Share of the lighting controlled by sensors (motion sensors, daylight sensors) (%)
- Energy use of lighting equipment (kWh/year/m? of lighted floor)
- Installed lighting power (kW/m? of lighted floor)
- Share of LED/low-energy light bulbs (%)
- Average efficacy of luminaires throughout plant (Im/W)

JRC will check the word “luminaire” and if necessary change by “light fitting”.
The following case studies could be investigated and, if relevant, included: Solatube, Econation.

3.4 Environmental optimisation of cooling systems

The following indicators were agreed by the TWG:
- Total equivalent warming impact (TEWI) of the cooling system (CO, equivalents)
- Global warming potential (GWP) of refrigerants used (CO, equivalents)
- Energy use for cooling (kWh/year; kWh/kg finished product or manufactured part)
- Water use (tap water / rain water / surface water) for cooling (m3/year; m>/kg finished
product or manufactured part)

3.5 Rational and efficient use of compressed air systems

The following indicators were agreed by the TWG:
- Air leakage index
- Electricity use per standard cubic meter of compressed air delivered at the point of end-use
(kWh/m3) at a stated pressure level.
- Share of the machines with automatic closing of the compressed air delivery pipe when the
machine is not in use.

JRC will investigate the possibility of refering to the standard ISO 1217C (Displacement compressors
-- Acceptance tests) in the description or as an additional indicator.

Some participants highlighted the limitations of the air leakage index indicator as formulated in the
report. In fact, for example, the more pressure drop is accepted in the system before the
compressor switches-on, the less the compressors switch-on when all compressed air users are
switched-off. The air leakage index is therefore a suitable indicator of the level of leakages only
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when the same compressed air system is tested over time (e.g. every few weeks or months) or
when identic or very similar installations are compared (i.e. under the same operating conditions
and system layout). The JRC will make this aspect clearer in the text of the BEMP and will also
underline the importance to carry out the test for the calculation of the index over the same time
span (e.g. 8, 12, 24 hours) in order to ensure comparability.

3.6 Treating waste water with mechanical vapour compression evaporators

The following indicators were agreed by the TWG:
- Energy use of the waste water treatment system (kWh per tonne of treated waste water)
- Use of chemicals for waste water treatment (t/year)

The content of the BEMP need to be improved according to the elements discussed during the
applicability session and, specifically, looking further into energy use and energy savings aspects. It
should also be made clearer whether this is BEMP only in certain conditions (e.g. high load-low
volume? Types of contaminants?)

3.7 Use of renewable energy

The following indicators were agreed by the TWG:
- Share of electricity from renewable sources (self-generated or purchased) out of the total
energy use (%)
- Share of heat from renewable sources out of the total heat use (%).

The following aspects can be included in the text of the final version of the BEMP:

- References to "verified additionality" should be removed and the text of the BEMP should
be harmonised with the Renewable Energy Directive and the renewable energy BEMP for
car manufacturing.

- For many companies, public image is the main driver for switching to renewable energy,
but this does not work very well in B2B like most companies in this sector.

- There are regional difference on how countries give (or give no) support to renewable
energy, which strongly impacts economic viability.

- Energy exchanges between companies can be mentioned with reference to the BEMP on
collaborations along and across the value chain.

- Heat recovery from industrial processes is not dealt with in this BEMP (it is not renewable
heat) but it is already covered in the BEMP on energy management.

3.8 Rainwater collection

The following indicators were agreed by the TWG:
- Share of rainwater use on total water use (%)

The text of the BEMP can be enriched taking into account the following points:
- Include information on how to calculate the capacity of the collection system, taking into
account meteorological circumstances.
- Examples (including from locations where rain water collection is not cumplusory by law)
and economic information need further development.
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4.2 Selection of metal working fluids

TWG members proposed that in the description of the BEMP a clarification is added on the
definition of the metal working fluids and what they consist of e.g. lubricants, coating fluids, etc.
TWG members also pointed out that there are lubricants that are solid or applied electrostatically.

The following indicators were agreed by the TWG:
- Total amount of metal working fluids purchased per year (kg (or I)/year)
- Total amount of recovered metal working fluids per year (kg (or 1)/year)
- Number of different metal working fluids used in the company (total number of metal
working fluids)
- Consumption of MWFs per manufactured product (kg (or 1)/ kg finished product or
manufactured part)

4.3. Minimisation of lubricoolant consumption in metal processing

The following indicators were agreed by the TWG:
- Consumption of lubricoolants per processed part (I/part)

4.4 Use of metal working fluids for multiple operations

As already discussed during the applicability session, TWG agreed to include the content of this
BEMP as an element of BEMP 4.2 (Selection of metal working fluids).

4.5 Incremental sheet metal forming

The following indicators were agreed by the TWG:
- Energy use per manufactured product (kWh / kg finished product or manufactured part)
- Resource efficiency (kg finished product / kg of material input)
- Environmental benefits of switching to ISF are proven by a full LCA or a simplified LCA
based on semi-quantitative analysis (Y/N)

4.6 Reduction of standby energy use of metal working machines

The following indicators were agreed by the TWG:
- Energy use per manufactured product (kWh / kg finished product or manufactured part)
- Forindividual relevant machines: Total energy use per machine and year (kWh/year)
- Forindividual relevant machines: Energy use during downtime (kWh/hour)
- Percentage of machines having a switch-off/do-not-switch label (%).

4.7 Maintaining material value for metal working residues

The content of this BEMP will be expanded to cover different techniques to recover metal working
residues (e.g. oil, emulsions, metal powders), such as separators and briquetting, which are
relevant at different scales.

The following indicators were agreed by the TWG:
- Oil recovered (I oil / year)

- Qil recovery efficiency (% of oil in briquettes or separator output)

The following case studies could be investigated and, if relevant, included: Metaplast, BMT
Aerospace, IG Watteeuw, Hansgrohe.
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4.8 Additive manufacturing

The text of the BEMP can be further developed taking into account the following points:
— Importance to consider the yield on the primary metals (as low as 25-30% for metal
powders, better for wires...)
— Reusability/recyclability of "waste" metal powders (e.g. used for 3D printing).

The following indicators were agreed by the TWG:
- Environmental benefits of switching additive manufacturing are proven by a full LCA or a
simplified LCA based on semi-quantitative analysis (Y/N).

4.9 Multi-directional forging

The following indicators were agreed by the TWG:
- The percentage of generated flash per manufactured part (%)
- The total energy required for the forging process (energy input for forging / kg finished
product or manufactured part)
- Resource efficiency (kg finished product or manufactured part/ kg of material input)

4.10 Hybrid machining as a method to reduce energy consumption

The following indicators were agreed by the TWG:
- Energy use (kWh / kg finished product or manufactured part)
- Resource efficiency (kg finished product or manufactured part/ kg of material input)

4.12 Use of predictive control for paint booth HVAC management

The following indicators were agreed by the TWG:
- Energy use for painting (kWh/ m? of surface coated/painted)

VIII. Discussion on benchmarks of excellence

The following benchmarks of excellence were agreed by the TWG:

Cross cutting BEMPs

2.2 Setting a framework | — Systematic consideration of life cycle thinking, lean
for environmental policy management and circular economy in all strategic
and management decisions making.

— New products developments are assessed for
environmental improvements.

2.3 Collaboration and | — All purchased goods and services meet environmental
communication  along criteria established by the company.

and across the value | — Collaboration with other organisations to use energy and
chain resources more efficiently at a systemic level.

— Structural engagement of stakeholders in the
development of more environmentally friendly products.

2.4 Energy management | — Continuous energy monitoring at process level is
implemented and drives energy efficiency
improvements.

— Budget is allocated to all energy efficiency improvements
with return of investment up to five years.

2.5 Environmentally and | — Regular (at least once a year) review of the use of

sound efficient chemicals to minimise their use and explore
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management of
chemicals

opportunities for substitution.

Techniques (BREFs)

2.6 Biodiversity | — A biodiversity action plan is developed and implemented

management for all relevant sites (including manufacturing sites) to
protect and enhance the local biodiversity.

2.7 Remanufacturing | — The company offers remanufactured/refurbished

and high-quality products with LCA verified environmental benefits.

refurbishment of high

value or large series

products and

components

2.8 Link to relevant | no benchmark formulated

Reference  Documents

on Best Available

Optimisation of utilities BEMPs

3.2 Efficient ventilation

— Demand driven ventilation is implemented to reduce
HVAC energy use.

3.3 Optimal lighting

— The lighting system is designed to meet the light needs in
the different areas of the manufacturing site and takes
into account daylight and actual presence of staff.

3.4 Environmental
optimisation of cooling

— The cooling system is optimised with regard to energy
use, water use, material use and global warming

compressed air systems

systems potential.
3.5 Rational and | — The electricity use of the compressed air system is lower
efficient use of than 0.11 kWh/m?3 of delivered compressed air, for large

installations working at 6.5 bars effective, with volume
flow normalized on 1013 mbar and 20°C, and pressure
deviations not exceeding 0.2 bars effective.

3.6 Treating  waste
water with mechanical

no benchmark formulated

Lennart to provide
information on the

integrated in suitable manufacturing processes.

vapour compression achievements with
evaporators this technology in
his company for
the potential
formulation of a
benchmark
3.7 Use of renewable | — All electricity use is met by self-generated or purchased | All TWG members
energy verified renewable electricity. to look for
If examples of fabricated metal product manufacturing | examples of
companies using renewable heat in manufacturing | fabricated metal
processes are confirmed, the following additional | product
benchmark is also considered agreed: manufacturing
— The use of renewable heat generated on-site is | companies using

renewable heat in
manufacturing
processes (rather
than just for space
heating, etc.)
Mark to provide
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information on
Volvo UK.

Louis to provide
information on use
of solar collectors
to pre-heat water.

3.8 Rainwater collection | — Rainwater is collected and used as process water in
manufacturing and ancillary processes.

Manufacturing BEMPs

The formulation of a benchmark of excellence encompassing all of the manufacturing BEMPs was
agreed as follows:

All manufacturing | The company achieves continuous (i.e. year-on-year) | JRC to ensure the
BEMPs improvement in environmental performance as reflected by | report makes very
an improvement in, at least, the following indicators: clear what is
— energy use per manufactured product intended by
— resources efficiency "metal working
— consumption of metal working fluids per | fluids" (i.e.
manufactured product lubricants, coating
fluids...)

In addition, the following benchmarks of excellence for two specific manufacturing BEMPs were
also agreed:

4.6 Reduction of | — All metal working machines have either a green standy
standby energy use of mode or a label indicating when they should be manually
metal working machines switched off.

4.7 Maintaining material | — Turning chips and grinding swarf have oil/moisture
value for metal working content respectively lower than 2% and 8%

residues




Annexes
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Circular Economy and Industrial Leadership Unit

Scope - NACE code groups covered (1/2)

24.2% Mtanufacture of tubes, pipes, hollow profiles and related fittings, of
24 24.3% Manufacture of other products of first processing of steel
24.5% Casting of metals
25 Entire group Man_ufacture of fabricated metal products, except machinery and
28.14 Manufacture of other taps and valves
8 28.15 Manufacture of bearings, gears, gearing and driving elements
29 29.32 Manufacture of other parts and accessories for motor vehicles

* only small scale operations (considerably smaller than IED thresholds with substantially different manufacturing
processes, e.g. much more manual than automated processes)

Scope and structure of the document

Target group of the document: Fabricated metal products
manufacturers

Scope based on a life-cycle thinking approach ("from cradle to grave").

The BEMPs are grouped:

» Cross-cutting issues;

» Optimisation of utilities;
» Manufacturing processes.

Scope - NACE code groups covered (2/2)

32.12%%* Manufacture of jewellery and related articles
Manufacture of imitation jewellery and related
*%
32.13 articles
32.20%* Manufacture of musical instruments
32
32.30%* Manufacture of sports goods
32.40%% Manufacture of games and toys
Manufacture of medical and dental instruments
*%
32.50 and supplies
33.11%%* Repair of fabricated metal products
33
33.12%%* Repair of machinery

** these activities are considered in scope insofar as the products concerned are composed mainly of metal
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Indirect Aspects {raw material extraction, preparation, etc.)

[

Product and Process Design

:
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The scope

Indirect Aspects

Pt smsion

Manufacturing Processes

Semifinished & finished
produas

“inehuding coolants /lubricants

Optimisation of utilitl_es chapter

BEMPs

3.2 Efficient ventilation
3.3 Optimal lighting

3.4 Environmental optimisation
of cooling systems

compressed air systems

3.6 Treating wastewater with
mechanical vapour compression
evaporators

3.7 Use of renewable energy

3.8 Rainwater collection

3.5 Rational and efficient use of | Supporting processes

Most relevant direct Z:Lai:z::ear:?al Relevant
environmental aspects e BRefs
Energy
STS
Water
FNE
Emissions to air
ICs
Waste: hazardous

Cross-cutting issues?rapter

BEMPs Most r direct lated main
envir I envir | |BRefs
aspects pressures
2.2 Setting a framework for Raw materials
environmental policy and
management Energy
2.3 Collaboration and communication Water
along and across the value chain Consumables
2.4 Energy management Emissions to air  |ENE
2.5 Chemicals management All operations Odour, noise and STM
2.6 Biodiversity management vibration sTs

2.7 Remanufacturing of high value
components

Waste: Hazardous
and non-hazardous

waste
2.8 Link to the relevant Reference
Document on Best Available Land use
Techniques Biodiversity

Manufacturing processes chapter

Most relevant direct

Related main

4.8 Additive uring for complex
k4.9 Multi-directional forging

j4.10 Hybrid machining as a method to reduce
fenergy use

/.11 1 ining of near-net-shap

.12 Use of predictive control for paint booth HVAC
il

[BEMPs aspects [ BRefs
4.2 Selection of Metal Working Fluids

4.3 Minimisation of lubricoolant consumption in

Jmetal processing

4.4 Use of metal working fluids for multiple Energy

operations

1.5 Incremental sheet metal forming as alternative Waste

or mould making Water

4.6 Reduction of standby energy of metal working Emissions to air

machines Manufacturing E
b.7 Maintaining material value for metal residues ~ [PFOC€SS€S Emission to water FMP

Noise, odour,
vibration etc.

Waste: Hazardous,
non-hazardous
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#%*, Years of

QF PREMIUM Process & milestones: achieved to date
emns ENVIRONMENTAL Y —— e
== MANAGEMENT BEMP EPI BoE
Draft First survey of best First proposals of
background practices specific EPIs for
State of Play and Meeting Objectives report (VITO) | PEM? propesals soch BN
- Agree on scope of the document P " 5
TWG - Review and amend BEMP g:,lltla; dlscuisg)gw?;
(kick-off proposals, new suggestions § for eacl
. = agreed list of BEMPs
meetmg) - Inputs for BEMP development
i ~N
i ) Presentat}on at the. Draft best Update of BEMPs in light of Update in light of
Final Meeting of the Technical Working Group on Best practice TWG feedback: TWG feedback:
Environmental Management Practicg for the Fabricated report - Scope enlargement L e ;?‘pas,;nlsrsf ;
Metal Products manufacturing sector - New BEMPs developed + proposals of EPIs EMIASES
BEMPs revised (with for all (new and excellence
Brussels, 27-28 November 2017 m)u o revised) BEMPs J
Paolo Canfora, Pierre Gaudillat, Marco Dri, loannis Antonopoulos k j L

European Commission— Joint Research Centre

ean
Process & milestones: final TWG meeting
— )
BEMP EPI BoE
Agreement on a set of
BEMPs benchmarks of excellence
o First survey of best practices X based on the proposals
«Comments and inputs from the kick off meeting of the Technical Working Group Overview of :\sgs%rsie:éig:tsrzef;?f circulated in advance of the
«Final set of BEMPs TWG the new each BEMP, on the basis | Meeting or other proposals
" developed af: ! from TWG members.
Final and revised = e
Meeting BEMPs indicators in the draft | Collection of further
(in progress) best practice report | €xamples of frontrunner
(also on the posters) companies achieving the
- suggestions for identified benchmarks
potential new EPIs
used by the industry
by TWG members J
Benchmarks of Excellence (BoE) AL K
* Proposals of benchmarks for those BEMPs where possible




Eurcpaan
Comtrissn

Process & milestones: follow-up and finalisation

The timeline

1
o (o = |
BEMP EPI BoE !
1
Technical WL Draft 'best Final 'best
Final BEMP - Take into - Agreement on the - Agreement on Iist\ T Group Kem information e ’ Tmeetng. ) Tt
report (JRC) account TWG list of EPIs of BoEs B d
3:2:6':!8' - Update the - Update the 20171 2018
= ate of indicators in light of i !
BEMPs in light the TWG outcome Iopeses Boms Sept 2016 Nov 2017 ' Jan 2018
of TWG views | - Final list of EPIs Al Best =t
- Final BEMPs - Final list of BoEs Practice Sectoral
Reference
) report Document
SRD process |- Summariesof | _ ¢ fina jist of EPIs | - incl. final list of
(adoption) BoEs
/8
(adoption
end 2018)

Eurcpoan Eurcpean

Comrresson

Milestones and project outcomes

Background research )
«  Proposals for BEMPs \é
« Proposals for environmental performance indicators -’!é'
« Proposals for benchmarks of excellence )

Comerisson

Thank you!

Paolo Canfora
Marco Dri
Ioannis Sofocles Antonopoulos

Technical Working Group - Best Practice Report development gicielcauciiat

« Agree on scope of the document European Commission

« Discuss initial BEMP proposals z i Joint Research C_entre ; .
- Agree on list of BEMPs M Circular Economy and Industrial Leadership Unit
« Provide complementary data and inputs Vi Edificio EXPO
« Agree upon Environmental Performance Indicators (EPIs) [_J h C/ Inca Garcilaso, 3; E-41092 Seville
- Agree upon Benchmarks of Excellence (BoEs) paesting L

gl'd s X __J objectives Email: jrc-emas-srd@ec.europa.eu
- Validate set of BEMPs / EPIs / BoEs LJ J http://susproc.jrc.ec.europa.eu/activities/emas/index.html

« Final BEMP report j

Sectoral Reference Document
+  Summarise findings on BEMPs / EPIs / BoEs
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Environmental performance indicators
and benchmarks of excellence

Presentation at the

Final meeting of the Technical Working Group on Best
Environmental Management Practice for the Fabricated
metal products manufacturing sector

Brussels, 27-28 November 2017

Paolo Canfora, Pierre Gaudillat, Marco Dri, loannis Antonopoulos
European Commission — Joint Research Centre

Environmental performance indicators

- Environmental performance indicators: "specific expression
that allows measurement of an organisation's environmental
performance" (EMAS Regulation)

« Core indicators (i) Energy efficiency
(ii) Material efficiency
« Specific indicators (i) Water
(iv) Waste
« (Alternative indicators) (v) Biodiversity and

(vi) Emissions.

Eurcpoan
Conmisson

Environmental performance indicators -
sector level

= Sector-specific environmental performance indicators are
considered an outcome of the whole process

« Final selection of the indicators is made in accordance with
available data and practical/technical information from
organisations, stakeholders, literature, etc.

» Indicators should measure the environmental performance of the
organisation - but as focussed on the 'process' or 'activity' level

Eurcpean
Comrission

An example from the retail sector

Weighting
actors

arbon footprint (energy
kg eqCO,/m?yr

pecific energy consumption;
kWh / m2yr

Green
Electricity,
%

Lighting
Whn2, kWh/m2yr

Others

Space Heating «— Recovered

Process and Cooling heat
level Refrigeration kWh / m2yr, W W, KWh/m2yr, %
kWh/m yr t
W, KV Building

(heat loss/gain)
W/m2K




Selection of environmental indicators

« Indicators must be actually used by organisation of the sector
and/or they must be calculated easily

- Indicators must be as specific as possible in order to allow
meaningful comparison over time, across sites of an
organisation, across organisations and against given
benchmarks

Eurcpoan
Conmisson

Identifying benchmarks of excellence (1)

- Frequency distributions of a quantified environmental
performance indicator can be used to derive the benchmark of
excellence once the indicators have been identified.

+  The benchmarks of excellence correspond to the performance
levels achieved by frontrunners.

« They correspond to the performance of best performers
identified e.g. as the top 10-20% in the industry

From indicators to benchmarks

"Benchmark" levels can be defined based on many approaches e.g.:
« Fhe-best—

« Top 10 o

+ But then what do we mean by “best practice”?

» Achievable by-afew/manry/rest/ah? ﬂAIready achieved
by a few

« Taking account of sector-specific economics ?

' Applicability and special circumstances
are also taken into account

Municipalities up to 10,000 inhabitants

.".‘.‘.‘.‘n‘n.u\u\|\\n|\lHI\I\I\I\IHI\I\I\HH
Benchmark of excellence

Own elaboration of data by SAFE - www.topstreetlight.ch

Sector specific environmental

performance indicator
Specific energy consumption
&
8




Identifying benchmarks of excellence (2)

+ Benchmarks of excellence can also be:

- ayes or no criterion, e.g.: natural refrigerants are used in all
refrigeration systems in all sites (from the food and beverage
manufacturing sector - BEMP on improved freezing and refrigeration)

a percentage of implementation of a certain BEMP, e.g.: = 50%
of the animal population consist of locally adapted breeds (hybrids)
(from the agriculture sector - BEMP on the use of locally adapted
breeds in the farm)

Use of benchmarks

* Provide information to users of what is potentially achievable
under certain defined circumstances.

» Possibility to form an opinion whether an organisation/process
is performing well.

¢ They should be meaningful in terms of relevance to
environmental impact.

Eurcpoan
Conmisson

Lessons learnt

Environmental performance indicators and benchmarks

* In many cases, clear conclusions on environmental indicators and
also on benchmarks of excellence could be drawn.

» Quantitative distribution not always available but other effective
methods for benchmarking can be used.

* A key role of the technical working group is to validate the findings,

and to draw conclusions on environmental performance indicators and
benchmarks of excellence

Feedback session - Environmental
performance indicators

Bl 1 - Show supp disagreement with the
proposed indicators

mmm 2 - Propose alternative indicators B —




Q Alternative proposal? Add a .
post-it

Q0 Amend the proposal? Add a

O Wish to support a proposal? Add a blue dot

O Found a not-so-good proposal? Add a red dot

Thank you!

Paolo Canfora
Marco Dri
Ioannis Sofocles Antonopoulos
Pierre Gaudillat

European Commission
Joint Research Centre

Circular Economy and Industrial Leadership Unit

http:

Edificio EXPO
C/ Inca Garcilaso, 3; E-41092 Seville

Email: jrc-emas-srd@ec.europa.eu

'susproc.jrc.ec.europa.eu/activities/emas/index.html
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BEMPs overview
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2.2 Setting a frame\)m\“l“—brk for
environmental policy and management

BEMP is to apply a set of environmental policy principles, approaches
and management tools in order to
- optimise processes at the production stage and
« reduce environmental impacts along the whole value chain,

such as:

« Circular economy

- Life cycle thinking
+ Lean management
+ Stock reduction.

Cross-cutting chapter

« Sustainable procurement
« Industrial symbiosis

« Co-design and open innovation

2.3 Collaboration and communication

across and along the value chain

Production
Collaboration with other

companies within the sector, ‘w"‘* ) Industrial
. . Symbiosis,
companies in other sectors and M %
st

o
throughout the value chain for: @

Consumption

o

Recycling . |

ote  Secon roduction

1%
onsumption
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2.4 Energy manage_ment

BEMP is to put in place an energy management plan including the
following elements:

« Energy policy strategy and strategy

« Senior management commitment and
responsibility

+ Target setting

» Performance measurement and assessment

« Communication

« Staff training

« Investment and procurement

The plan can be based on a standard format (e.g. ISO 50001)
It can be part of a broader environmental management system (like
EMAS).

5

2.5 Environmentally and sound efficient
management of chemicals

BEMP is to
optimise the amounts of chemicals used for manufacturing processes
minimise the chemicals that are disposed
substitute hazardous chemicals wherever possible

... by implementing the following measures:
Review of the current chemical use and management on-site;
Reduction of the chemical use
Use of external expertise wherever relevant.

2.6 Biodiversity management

- Take into account direct and indirect impacts on biodiversity
throughout the value chain and company's operations:

+ Conduct an ecosystem management review
« Conduct a site review and identify hotspots
+ Measure impacts

+ Work together and closely with stakeholders

- Report on company's results

2.7 Remanufacturing of high value
components

+ BEMP is to take into account Beasii) [ »
A

and enable opportunities for
remanufacturing along the

entire life cycle of the
fabricated metal products replacement I}

manufactured.




* Use BREFs to:

- identify relevant environmental issues to

address and,

- implement the best available techniques
(BAT), where appropriate.

Bl b

3.2 Efficient ventilation

« Improve the efficiency of the ventilation system.

« Reduce energy use by e.g.:

Heat recovery from exhaust air;

Adapting supply to ventilation demand

Mapping and reducing sources of heat and pollutants;

Use of variable speed drive motors for ventilation;

Optimisation of the position and orientation of blowers;

Optimisation of utilities chapter

3.3 Optimal lighting

Define actual (current and future) light needs;

Define the optimal lighting solution;

Optimise new and existing lighting systems e.g. maximising the use of
daylight, installing presence detector-controlled lighting in key locations

etc.

Performance
140%

130%

120% /

110% /

0% . —

Cutting to size

Crilling

Sawing
Stripping insulation

Punching

100 200 300 500

800

b




3.4 Environmental optimisation of
cooling systems

- Define the cooling needs
+ Redesign the cooling system:
- avoiding over-dimensioning;

- exploiting potential for system
optimisation;

- exploiting opportunities for free cooling;

- selecting the optimal cooling tower
system;

selecting the most environmentally
friendly refrigerant

3.5 Rational and efficient use of
compressed air systems

+ Map and assess the use of compressed air;

« Where the use of compressed air is appropriate:
= Optimise the compressed air system configuration;
= Optimise the compressed air use;

. Perform appropriate maintenance for compressed air systems.

3.6 Treating wastewater with mechanical
vapour compression evaporators

+  Wastewater is treated up to the
specifications of process water

« can be then reused in production processes.

- Required energy is delivered by 4
exploiting the waste heat of production
processes or renewable energy
generation.

- Use of renewable energy for on-site
processes:

purchase of verified-additional renewable
electricity;

generate electricity and heat from renewable
energy sources;

install energy storage systems, where
relevant.




3.8 Rainwater collection

Collect and use rainwater as process water.

Rainwater collection systems consist of:

« catchment area;
« conveyance system to collect it in a storage tank;

- distribution system (pipes and pump).

Manufacturing processes chapter

4.2 Selection of metaﬁvorking fluids (MWF)

« Selection of MWFs based on a broad set of criteria considering the
whole life cycle of the fluids and the metal products (including both
environmental and economic aspects);

Evaluation and control of the performance of the selected MWF during
and after their application.

i 5 Jane | B caancsoen B Finhng }» ‘ trocuc

4.3 Minimisation of lubricoolant
consumption in metal processing

Apply cryogenic cooling or high pressure
lubricoolant supply to minimise resource use
and extend tool service life




Commizson

4.4 Use of working fluids for multiple
operations

« Use MWEF to provide different functions e.g. q

lubricant, chip removal, cleaner.

«  Further environmental benefits when MWFs
are recovered/reformulated.

4.5 Incremental sheet forming (ISF)
as an alternative for mould making

+ Used as an alternative for mould making
Suitable for small series of production.

Allows the manufacturing of complex
products with a higher material
efficiency.

4.6 Reduction of standby energy use of
metal working machines

+  Switch off machines manually or automatically in most efficient way

Purchase of energy-efficient machines with a “green” standby mode
integrated.

Hanual operation

+ Several subunits switch off individually
instead of putting the entire machine
simply on standby.

« Reduce duration of standby phases
during downtime through an
optimisation of production planning.

4.7 Maintaining maErial value for
metal residues

- Segregation of flows of metal residues of |
different grades;

+ Pressing chips and swarf into briquettes;

» Recovery of cutting emulsion.




4.8 Additive Manufacturing (AM) for
complex equipment

AM technologies, when appropriate, can be used to increase material
efficiency.

Suitable for complex geometries e.g. light-weight parts.

+ Enable full customisation of the fabricated products/parts.

Conventional vs AM

Comrmizzon

4.9 Multi-directional forging
Suitable for complex products with a high
variation in cross-section.

Reduction of the formation of flash.

Pressure application in different directions in
the piece under fabrication.

Less deformed material "escape" to each side
and therefore less material need to be removed
by machining afterwards.

Conventional vs multi-directional

G

4.10 Hybrid machining as a method to
reduce energy use

Break down entire processes into their single steps and list the
functional requirements for each step.

Select the most suitable technology for each process step, taking into
consideration the energy consumption as well as other relevant
parameters (geometry, material type and properties, etc.).

Commszon

4.11 Machining of near-net-shape
feedstock

Near net shapes are machining

feedstock, with an initial form close to Near to Net
the final geometry. —
Belt casting, metal injection moulding

and rapid plasma deposition are some

examples of technologies that allow

producing near net shapes.




4.12 Use of predictive control for paint

booth HVAC management

Set a humidity / temperature window Jemperature and
of operation paintable zones
« Instead of set operating point

Regulate inflow of air

- Based on requirements of drying process
and temperature / humidity of incoming
air




