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Abstract 

The MultiMag consortium is dedicated to accomplishing the goal of developing novel design tools, high 

performance materials and multi-material additive manufacturing (MM-AM) processes for 

manufacturing novel components and structures for electric motors. This deliverable report examines 

ethics issues, which might be relevant from the point of view of MultiMag project. Purpose of this 

procedure is to focus on the compliance with ethical rules and standards, relevant European 

legislation, international conventions and declarations, national authorizations and ethics approvals, 

proportionality of the research methods. 

The following ethics issues were recognized to be relevant for the project: Personal data, non-EU 

countries and Environment, health and safety. These issues are explained in the context of this project 

and the actions to mitigate the issues and to conform to the ethics principles are described. 
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Publishable Summary 

This document summarizes the Ethical issues of MultiMag project identified during the grant 

agreement preparation (GAP) phase. The ethics issues are explained in the context of this project as 

well as the procedures to follow the compliance of the ethics principles. The following ethics issues 

were recognized to be relevant for the project: Personal data, non-EU countries and Environment, 

health and safety. These issues are explained in the context of this project and the actions to mitigate 

the issues and to conform to the ethics principles are described. 

MultiMag uses personal data only for internal purposes, for organizing meetings, sending emails and 

similar purposes and does not handle sensitive data. And further, personal data is not an object of 

research in MultiMag. The MultiMag project has a MS Teams site that is shared with all project 

members and is used to store and share this information only for those, who needed it for project 

purposes. 

Two parties of the MultiMag project are from non-EU countries, namely Norway and UK, which are 

considered as safe countries to travel, and no specific procedures are recommended. Metallic and 

ceramic powders will be produced and exchanged between partners. 

MultiMag handles and develops materials, and most of them are handled in powder form. This causes 

some specific attention to be paid for environment, health and safety aspects, which are explained in 

more detail in this report. Additionally, environment, health and safety concerns and ways to mitigate 

the risks are explained related to additive manufacturing and recycling. 
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2 Introduction 

The MultiMag consortium is dedicated to accomplishing the goal of developing novel design tools, high 

performance materials and multi-material additive manufacturing (MM-AM) processes, hence, to 

manufacture ready assembled lightweight components for electric machines and leading to better 

performing machines, improved energy efficiency and shorter lead times. 

 

Ethics related issues relevant for MultiMag were assessed in the project preparation and the Grant 

Agreement preparation phases. The following ethics issues were recognized to be relevant for the 

project: Personal data, non-EU countries and Environment, health and safety. These issues are 

explained in the context of this project and the actions to mitigate the issues and to conform to the 

ethics principles are described. 

The promotion of safe working environment and commitment to comply with ethical principles are in 

the core of consortium member’s policies.  

 

Successful management of MultiMag requires collection of only non-sensitive personal data, which is 

used only internally. The type of data and the management practices are described. The consortium 

consists of mostly EU members as well as two members from non-EU counties. No additional ethics 

related concerns arise from the participation of these members to the project. 

The MultiMag activities include the use of different manufacturing technologies and processing 

methods that involve the use metal and ceramic powders. This deliverable provides information on 

the necessary measures that are taken to ensure the safety of employees and the environment which 

is given the highest priority.  

3 Ethics, research integrity and EC ethics principles 

3.1 Ethics 

European Commission (EC) defines ethics in the following way: 

“The EC perceives ‘ethics’ as including questions of legal and regulatory compliance as well as 

a branch of philosophy. It is part of a process of ‘governance’. The consideration of ethical 

issues, starting at the conceptual stage of a proposal, enhances the quality of research, 

increases its likely social impact, promotes research integrity, promotes a better alignment of 

research with social needs and expectations and, finally, supports the societal uptake of the 

fruits of research because high ethical standards generally merit public trust. In this spirit, the 

Commission aims to build a relationship between the research process and ethics that is 

collaborative and constructive (rather than negative and inhibitive).” P0F

1
 

 
1 Roles and Functions of Ethics Advisors/Ethics Advisory Boards in EC-funded Projects. 
https://ec.europa.eu/research/participants/data/ref/h2020/other/hi/ethics-guide-advisors_en.pdf 
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In the Grant Agreement Article 14 of Annex5, the EC brings out the following aspects related to ethics 

and values: 

ARTICLE 14 — Ethics and research integrity 

Ethics 

The beneficiaries must carry out the action in compliance with: 

- ethical principles (including the highest standards of research integrity) 

and 

- applicable EU, international and national law, including the EU Charter of 

Fundamental Rights and the European Convention for the Protection of Human 

Rights and Fundamental Freedoms and its Supplementary Protocols. 

Values 

The beneficiaries must commit to and ensure the respect of basic EU values (such as 

respect for human dignity, freedom, democracy, equality, the rule of law and human 

rights, including the rights of minorities). 

                and Article 14 defines that: 

- No funding can be granted, within or outside the EU, for activities that are 

prohibited in all Member States. No funding can be granted in a Member State for 

an activity which is forbidden in that Member State. 

 

- The beneficiaries must pay particular attention to the principle of proportionality 

(no harm approach), the right to privacy, the right to the protection of personal 

data, the right to the physical and mental integrity of persons, the right to non-

discrimination, the need to ensure protection of the environment and high levels of 

human health protection. The beneficiaries must ensure that the activities under 

the action have an exclusive focus on civil applications. 

3.2 Research integrity  

VTT, project coordinator, has committed to follow the guidance of The Finnish National 
Board on Research Integrity TENK (Tutkimuseettinen neuvottelukunta): Responsible 
Conduct of Research(RCR) and ALLEA's European Code of Conduct also obliges Finnish 
researchers. The European Commission requires all projects receiving funding from the 
EU to commit to the principles of the ALLEA Guideline (https://allea.org/code-of-
conduct/) 

https://allea.org/code-of-conduct/
https://allea.org/code-of-conduct/
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The EC has adopted Ethics and research integrity principles from The European Code of 
Conduct for Research Integrity2 document provided by ALLEA - All European Academies 
–group. ALLEA document states that,” good research practices are based on 
fundamental principles of research integrity. They guide researchers in their work as 
well as in their engagement with the practical, ethical and intellectual challenges 
inherent in research”. 

The fundamental ethical principles are: 

- reliability in ensuring the quality of research reflected in the design, the methodology, 
the analysis and the use of resources; 

- honesty in developing, undertaking, reviewing, reporting and communicating research 
in a transparent, fair and unbiased way; 

- respect for colleagues, research participants, society, ecosystems, cultural heritage and 
the environment; 

- accountability for the research from idea to publication, for its management and 
organization, for training, supervision and mentoring, and for its wider impacts and 
means that beneficiaries must ensure that persons carrying out research tasks follow 
the good research practices and refrain from the research integrity violations described 
in this Code. 

This does not change the other obligations under this Agreement or obligations under 
applicable international, EU or national law, all of which still apply. 

Naturally, continuous supervision and guidance is made by the management of the 
project regarding to following contexts defined by ALLEA in regard to Research Integrity: 

• Research Environment 

• Training, Supervision and Mentoring 

• Research Procedures 

• Safeguards 

• Data Practices and Management 

• Collaborative Working 

• Publication and Dissemination 

• Reviewing, Evaluating and Editing 

4 Ethical issues 

During the GAP phase of MultiMag proposal, the following ethics issues were considered relevant for 

MultiMag project: Personal data, Non-EU countries and Environment, health and safety. The project 

coordinator VTT will act as ethics mentor monitoring the ethics issues involved in the project. The 

ethics issues concerning MultiMag are discussed in detail in this deliverable and the ethics related 

 
2 European Code of Conduct for Research Integrity of ALLEA (All European Academies) 
https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/guidance/european-code-of-conduct-for-research-
integrity_horizon_en.pdf 
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matters will be followed in the Management Committee (MC) meetings, in parallel with project risk 

management.  

4.1 Personal data 

Personal data is information relating to an identified or identifiable natural person. An identifiable 

natural person is one who can be identified, directly or indirectly, in particular by reference to an 

identifier such as a name, an identification number, location data, an online identifier or to one or 

more factors specific to the physical, physiological, genetic, mental, economic, cultural or social 

identity of that natural person (Article 2(a) EU General Data Protection Regulation 2016/679 (GDPR)). 

Individuals are not considered ‘identifiable’ if identifying them requires excessive effort. [Appendix 1] 

Processing of personal data is defined as any operation (or set of operations) performed on personal 

data, either manually or by automatic means. This includes: 

- collection (digital audio recording, digital video caption, etc.) 

- recording 

- organization, structuring and storage (cloud, LAN or WAN servers) 

- adaptation or alteration (merging sets, application, etc.) 

- retrieval and consultation 

- disclosure by transmission, dissemination or otherwise making available (share, exchange, 

transfer) 

- alignment or combination 

- restriction, erasure or destruction. 

4.1.1 Personal data in MultiMag 

MultiMag uses personal data only for internal purposes, i.e., for organizing meetings, sending email 

etc. and does not handle sensitive data. Personal data is not an object of research in MultiMag. The 

data can be categorized as: 

1. Internally used personal data: e.g. contact list of consortium members, mailing lists, etc. that 
are stored in the MultiMag MS Teams site managed by VTT. The data is stored and managed 
in compliance with VTT’s GDPR policy (Data Privacy and Accessibility | VTT (vttresearch.com)) 

2. Personal data collected from third parties: e.g.  
a. Registration form for external organizations in a MultiMag organized event 
b. MultiMag organizes a seminar that requires registration from participants 
c. Creation of a survey (either technological or user surveys) which is not anonymous 

for any reason 
 
For each activity, the GDPR policy of the organizer will be respected. E.g. if VTT organizes a 
conference or workshop, then the personal data of the people registering on that conference will be 
treated based on VTT’s GDPR policy – as described here: Privacy notice for VTT’s events management 
| VTT (vttresearch.com) (for other partners, their policy might be different). Data minimization 
principle is respected: the organization responsible for the activity must ensure that personal data 
collected is adequate, relevant and limited to what is necessary in relation to the purposes for which 
they are collected. 
 

https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/common/guidance/how-to-complete-your-ethics-self-assessment_en.pdf
https://www.vttresearch.com/en/data-privacy-and-accessibility
https://www.vttresearch.com/en/privacy-notice-vtts-events-management
https://www.vttresearch.com/en/privacy-notice-vtts-events-management
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4.1.2 Data management, storage and protection 

The MultiMag project has a MS Teams site that is shared with all project members and is used to store 

and share common datasets (experimental data), project results, contact lists, templates and other 

data that is needed for the progression of the project. The data collected will be stored in a secure IT 

environment behind a firewall at VTT’s premises or in secure cloud environment provided by VTT’s 

authorized and security cleared IT service providers. Access to the data requires a member of quest 

status in the MultiMag Teams site, which is given to project members by the project coordinator.  

Privacy of data subjects will be secured by fully complying with the General Data Protection Regulation 

(Regulation (EU) 2016/679 of the European Parliament and of the Council). The project consortium has 

appropriate technical and organizational measures in place to carry out data protection during the 

project. The coordinator, VTT, has an appointed Data Protection Officer (DPO), who is responsible for 

advising the project with regard to compliance with the GDPR.  

4.2 Non-EU countries 

Two parties of the MultiMag project are from non-EU countries. The countries in question are Norway 

and the UK. The activities to be carried out by the parties are described in the Grant Agreement. 

As to transfer of personal data outside of European Economic Area, it is acknowledged that Norway is 

a member of the European Economic Area (EEA). The European Commission has issued a decision on 

an adequate level of protection for personal data (GDPR Article 45) to United Kingdom. 

The activities are allowed in all Member States. 

4.2.1 Import and export of material 

Metallic and ceramic powders will be produced and exchanged between partners. Expedition will 

always follow the safety rules regarding the tight packaging and use of needed pictograms, e.g. for 

spontaneously flammable powders. 

4.2.2 Travel to non-EU country 

According to the Ministry for Foreign Affairs of Finland, Norway and UK are considered currently (while 

preparing this document) as safe countries to travel, and no specific procedures are recommended. 

Similar procedures as used for travelling to EU countries applies.  Each party of MultiMag follows their 

own company policy related to travelling.  

Health cover for temporary stays: https://europa.eu/youreurope/citizens/health/unplanned-

healthcare/temporary-stays/index_en.htm 

Guidance, Visiting the UK as an EU, EEA or Swiss citizen: https://www.gov.uk/guidance/visiting-the-uk-

as-an-eu-eea-or-swiss-citizen 

 

https://europa.eu/youreurope/citizens/health/unplanned-healthcare/temporary-stays/index_en.htm
https://europa.eu/youreurope/citizens/health/unplanned-healthcare/temporary-stays/index_en.htm
https://www.gov.uk/guidance/visiting-the-uk-as-an-eu-eea-or-swiss-citizen
https://www.gov.uk/guidance/visiting-the-uk-as-an-eu-eea-or-swiss-citizen
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4.3 Environment, health and safety in MultiMag 

MultiMag handles and develops materials, and most of them are handled in powder form. This causes 

some specific attention to be paid to environment, health and safety aspects. This is especially relevant 

for parties which carry out experimental work in laboratories and pilots, related to these materials. 

Also recycling studies of these materials is a matter of interest in this report. Additionally, operating 

electric machines requires attention on electricity safety aspects. In the following section, 

environment, health and safety policies of some main parties focusing on experimental work are 

presented. After that, some specific operations guidance is presented.   

At VTT, Occupational Safety and Health Act (738/2002) requires employers to have a program for 

action needed to promote safety and health and to maintain the employees’ working capacity. 

Occupational safety risks and development needs are determined annually as part of operational 

planning at VTT for promoting workplace safety and the health and wellbeing of employees. 

Occupational safety and health is considered in all decision-making. The VTT Occupational Safety and 

Health Policy is incorporated into the VTT Code of Conduct. 

Elkem is an international producer of metals, materials and chemicals. Elkem is fully committed to 

ensuring a safe and healthy workplace for employees and contractors working at Elkem facilities. 

Elkem is also committed to controlling and reducing the environmental impact of their production 

activities to ensure a responsible environmental footprint. Their general policy states that 

environment, health and safety (EHS) are always Elkem’s first priority and they run our operations 

based on a zero-harm philosophy. 

Elkem’s production processes and activities involve a number of inherent hazards and emissions as 

operations include high temperature melting (>2000°C) and advanced processing of hazardous 

chemicals. To meet these challenges Elkem has comprehensive systems for risk management and 

pollution control that are implemented at all Elkem sites worldwide. See the overall requirements in 

our Corporate Standard for EHS. 

SENER’s policy in regards of Quality, Environmental, Health and Safety; as summarized in it’s “Quality, 

Environmental, Health and Safety Policy” document, has been established according to customers’ 

requirements, the nature and magnitude of the environmental impacts in the society, and the risks 

related to workers safety and health in all its activities, products and services. SENER is ISO 9001, ISO 

14001 and ISO 45001 certified; which further ensures the correct implementation and use of these 

measures and procedures. 

At Aalen University, a dedicated occupational safety department ensures that the applicable provisions 

of the German Occupational Safety Act (ArbSchG) are complied with. 

Above mentioned examples demonstrate the principles of internal and external policies and 

regulations related to environment, health and safety. Although not explicitly explained here, all 

MultiMag parties are committed to follow similar principles to fulfill the overall requirements related 

to EHS. 

https://www.vttresearch.com/sites/default/files/2020-01/Code-of-Conduct-ENG.pdf
https://www.elkem.com/globalassets/01---corporate/03---documents/general-policy-elkem-asa.pdf
https://www.elkem.com/globalassets/corporate/about-elkem/ehs/corporate-standard-for-environment-health-and-safety-ehs.pdf
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4.3.1 Safety considerations 

The experimental work carried out during the MultiMag project involves the use of Additive 

manufacturing technologies, most of which use fine metal powders as feedstock and argon or nitrogen 

gas to suppress oxygen during manufacturing. Metal powders are also produced by the consortium 

during the project using different techniques. The general safety measures to ensure the safety of 

people and the environment in MultiMag are described below. 

4.3.1.1 Additive manufacturing 

The additive manufacturing (AM) technologies utilized in MultiMag used metal powders as feedstock, 

thus requiring particular measures to ensure the safety of employees and the environment. 3D printers 

fall under the definition of machinery under the Machinery Directive 2006/42/EC and all AM machines 

used in MultiMag conform to this directive. Machine Directive is currently under revision, and possible 

implications of up-dated directive are followed, and necessary actions executed, if applicable in 

MultiMag. Besides the Machinery Directive, other EU pieces of legislation may apply to 3D printers; 

i.e. the Electromagnetic Compatibility Directive 2014/30/EC, and EU legislation on chemicals, WEEE 

2012/19/EU, RoHS II 2011/65/EU Directive and Directive (EU) 2017/2102, and REACH 1907/2006/EU. 
3 

The commercial powders, binders, and chemicals fall under the regulation (EC) No 1907/2006 - 

Registration, Evaluation, Authorization and Restriction of Chemicals (REACH).4 The supplier of a 

substance shall provide the recipient of the substance with a safety data sheet compiled in accordance 

with Annex II of the (EC) No 1907/2006. The safety data sheet shall contain the following headings: 1. 

identification of the substance and of the company/undertaking, 2. hazards identification, 3. 

composition/information on ingredients, 4. first-aid measures, 5. fire-fighting measures, 6. accidental 

release measures, 7. handling and storage, 8. exposure controls/personal protection, 9. physical and 

chemical properties, 10. stability and reactivity, 11. toxicological information, 12. ecological 

information, 13. disposal considerations, 14. transport information, 15. regulatory information, 16.  

other information. In the case substances or mixtures produced by the consortium, the same safety 

measures will be followed as described in the safety data sheets of commercial powders. 

At Aalen University, self-constructed equipment (e.g. laser chamber) will be used. To ensure safe 

operation, a risk assessment according to § 5 and § 6 of the German Occupational Health and Safety 

Act (ArbSchG) has been carried out by personnel responsible for the laboratory and occupational 

health and safety. For each identified hazard, its risk was determined (according to J.Nohl, H. 

Thiemecke; "Systematik zur Durchführung von Gefährdungsanalysen", Part I und II, Schriftenreihe der 

Bundesanstalt für Arbeitsschutz, Fb Nr. 536 und Fb Nr. 542; Dortmund 1988), appropriate measures 

were derived in order to minimize the residual risk to level 1 as well as work and operating instructions 

were developed. Access to the laser- and powder laboratory and operation of the equipment is only 

possible for specially trained personnel. A high level of operational safety is ensured amongst other by 

 
3 European Commission. (2020). Conformity assessment procedures for 3D printing and 3D printed products to be used in a medical 

context for COVID-19. Available: https://health.ec.europa.eu/system/files/2020-09/md_mdcg_qa_3d_ppp_covid-19_en_0.pdf 
4 Regulation (EC) No 1907/2006 of 18 December 2006 concerning the Registration, Evaluation, Authorisation and Restriction of 
Chemicals (REACH) and establishing a European Chemicals Agency. Available: 
https://osha.europa.eu/en/legislation/directives/regulation-ec-no-1907-2006-of-the-european-parliament-and-of-the-council 
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provision of personal protective equipment (protective clothing, gear, masks, etc.), regular safety 

instructions and mandatory documentation. All laser equipment that is used at Aalen University for L-

PBF processing is classified as class 1 in accordance to IEC 60825-1:2014. 

4.3.1.2 Powder manufacturing 

On the matter of powder production for the Multimag project, there are several important aspects 

considered when securing the equipment standards and the proper standard operating procedures for 

operation, handling and analysis. On the equipment side, ATEX-rated equipment applicable also for 

running production of reactive powder are utilized. The further handling of the produced powder is 

also done in ATEX-rated sieving equipment and under inert conditions with displays showing the 

oxygen content at all times during operation. Results from external explosion tests set the limits 

regarding acceptable oxygen content during operation. The standard operating procedures also clearly 

states the need for using ATEX-rated vacuum cleaner as well as proper identified masks during 

cleaning. All operators are also wearing their own personal, calibrated measurement unit for detecting 

certain gases during operation and giving a clear alarm when limits are exceeded. Certain analysis 

requires the use of concentrated acids. The operating procedures in the lab are clearly stating the 

necessary precautions when it comes to using such acids. The lab personal is also regularly trained in 

handling spills and accidents during realistic exercises. 

4.3.1.3 Powder handling 

The consortium will produce and use pyrophoric powders in the synthesis of rare-earth based 

permanent magnets by additive manufacturing. The handling of these powders requires precautions 

that will be strictly followed during the whole duration of the project: 

- All processing steps following the crushing of the powders are realized under inert atmosphere 

(nitrogen or argon)  to avoid any possibility of ignition. 

- All transfers are done in air-tight bottles 

- Clamping of tight bottles to the milling equipment is always followed by a rinsing step of the 

space between the two valves 

- The milling equipment is passivated before opening by a progressive exposure to partial 

oxygen pressure.  

- The operators wear protective masks for the cleaning of the milling equipment.  

- Expedition of powders between partners are done following a dedicated protocol: packing in 

special tight metallic bottles, vacuum sealing, packaging with necessary pictograms, and 

dedicated safety sheet edited following regulation (EC) N° 1907/2006. 

- After using, waste powder is handled and stored according to the legislation and company 

rules, typically as a hazardous waste. 

4.3.1.4 Electrical motor prototype testing 

Some potential hazards regarding the test(s) of motor prototype(s) have been recognized and proper 

risk mitigation measures will be implemented. In case of low voltage and power machine (less than 

100V and around 100W); the safety measures are mainly directed towards following laboratory safety 
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measures; present in the Sener’s “Standards and Procedures” manual. These measures are aided by 

visual reminders in the work benches, and IPEs (Individual Protection Equipment) used in the 

workplace.  

4.3.1.5 Recycling 

MultiMag will demonstrate an alternative source to conventional mining operations producing 

recycled REE powders from end-of-life (EOL) magnets for industrial using green chemistry and recovery 

technologies. In this context green chemistry is referred to as using non-toxic agents and possibility of 

re-using /recycling used aqueous based solvent. 

5 Conclusions 

The relevant ethics issues recognized for MultiMag are described in this deliverable, i.e., Personal Data, 

non-EU countries, Environment, Health and Safety. No specific concerns were identified regarding 

these topics. The measures that are implemented to manage and protect personal data and to ensure 

safety of employees and the environment are explained in more detail. In addition, the involvement 

of non-EU partners does not require any additional measures. The consortium is committed to follow 

the ethics principles and procedures outlined in this document and the compliance will be monitored 

throughout the duration of the project, mainly in the Management Committee meetings, where also 

additional ethics related topics can be discussed. 

6 Appendices 

Appendix 1. EU Grants: How to complete your ethics self-assessment: V2.0 – 13.07.2021 

 

 

https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/common/guidance/how-to-complete-your-ethics-self-assessment_en.pdf

