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1. Executive summary 
The goal of this deliverable is to provide input to WP1 of the IRISS project and to analyse whether the Safe 
and Sustainable by Design (SSbD) criteria mapped in WP1 are of relevance for the respective value chains 
and where overlap exists. Based on the analysis in T4.1 and taking the input from ongoing developments 
in WP1 as a baseline, each value chain partner has verified the applicability of the defined SSbD criteria 
within their remit. An overview of aspects and indicators for SSbD were provided in the JRC Framework 
Report (Caldeira 2022) and this was used as a starting point for the value chain specific criteria analysis. 

Although the SSbD concept is relatively recent, the concept of sustainable development or sustainability 
has been applied from as early as 2015 as the Sustainable Development Goals started in this year when 
the concept was initiated as early as 1992 by the United Nations. Sustainability typically covered economic, 
environmental, and social dimensions founded on stakeholder engagement. Typically, the sustainability 
function within companies resides in the health, safety, security & environment, or product stewardship 
function of companies with a close connection to the research & innovation function. Nowadays, most 
large, or mid-size (chemical) companies are pursuing sustainability and issue annual sustainability reports. 
More and more smaller companies are also pursuing sustainability.   

As a first step, each of the value chain partners have identified their most relevant SSbD criteria - in close 
collaboration between them through a common workshop in M6 (November 2022) – focusing on 
commonalities and specificities. The workshop methodology has been developed by Tekniker (D4.2) and 
the activities have been organised by EFCC and Cefic.  

Overall sustainability can be achieved, for example, by minimising the environmental impact of chemicals 
and materials' production, use and re-use or disposal.  The key SSbD criteria for each of the value chains 
have been mapped using a life cycle thinking approach, taking into account: the manufacture (or sourcing) 
of raw materials, the production stage, the use stage and the end-of-life stage. Although there are many 
commonalities among the value chains, such as, the use or emissions of restricted substances at the raw 
materials stage (most value chains), the geographic coverage: e.g., textiles (global) and construction 
(local), there are also many commonalities, such as environmental emissions reduction needs at the 
production stage.  

SSbD does not only result in tackling various challenges but may also bring new opportunities for 
innovative processes, materials, or products, for example those associated with a reduced environmental 
impact. The main SSbD challenges, opportunities and their associated criteria are described for the 
following value chains: 

1. Packaging (represented by IPC) 
2. Textiles (represented by  Textile ETP) 
3. Construction (represented by EFCC) 
4. Automotive (represented by CLEPA) 
5. Energy (represented by EMIRI) 
6. Electronics (represented by INL) 
7. Fragrances (represented by IFRA) 

 

https://ct-ipc.com/
http://www.textile-platform.eu/
https://www.efcc.eu/
http://emiri.eu/
https://inl.int/
https://eur01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.ifrafragrance.org%2F&data=05%7C01%7Ccelyahmadi%40ifrafragrance.org%7Cbbabb9223f9d4736124e08da933cb402%7Ca12c13c7d53e449790c7e21d20828597%7C0%7C0%7C637984186202836606%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=8Izsr898PXVAPUn1RteT5FJBT4nh8GWMHvQLtskSqWw%3D&reserved=0
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2. Introduction  
Over the past decades, many sustainability indicators have been used, for example, in sustainability 
reports of companies, but also in Life Cycle Inventories or Live Cycle Analyses covering raw materials, 
chemicals, materials and end-of-live options, such as recycling or re-use. Furthermore, publications of 
public authorities and academics have addressed the life cycle performance of different sectors/value 
chains and/or life cycles. 

Moreover, safety and/or sustainability criteria have been developed and/or used for research and (social) 
innovation by academic institutions, authorities, and industry.   

The EU Commission defined the concept of Safe and Sustainable by Design (SSbD) as a key element of the 
EU's Chemicals Strategy for Sustainability. This aims to be a pre-market approach to chemicals and 
materials that focuses on providing a function (or service), while avoiding volumes and chemical properties 
that may be harmful to human health or the environment, in particular, groups of chemicals likely to be 
(eco)toxic, persistent, bio-accumulative, or mobile. In a holistic approach, the overall sustainability should 
also be ensured by minimising the environmental footprint of chemicals and materials, in particular on, 
climate change, resource use, ecosystems including circularity and biodiversity from a lifecycle perspective 
(EC 2020). 

2.1. State-of-the-art of gathered SSbD criteria 
A review of the State-of-the-Art concerning potential SSbD criteria has shown that many SSbD criteria are 
being used to steer Research and (Social) Innovation activities and initiatives. A list of relevant references 
has been included under 'Section 8. Additional references used in the evaluation criteria'.   

Safe and Sustainable by design (SSbD) 

The SSbD concept allows for identifying sustainability (safety (risks concerning humans and the 
environment), environmental including circularity and social and/or economic impacts) hotspots at the 
early stages of product innovation and development processes to minimize potential hazard(s) and/or 
exposure (OECD 2020) and to maximize sustainability. The description of the SSbD concept can be found 
in the EU Chemical Strategy for Sustainability (EU-CSS): “safe and sustainable-by-design can be defined as 
a pre-market approach to chemicals that focuses on providing a function (or service), while avoiding 
volumes and chemical properties that may be harmful to human health or the environment, in particular 
groups of chemicals likely to be (eco) toxic, persistent, bio-accumulative, or mobile. Overall sustainability 
should be ensured by minimizing the environmental footprint of chemicals, in particular on climate 
change, resource use, ecosystems and biodiversity from a life cycle perspective”(EC 2020).  

For the human and environmental safety dimensions, the EC Joint Research Centre (JRC) has developed 
the framework for SSbD criteria where a two-phase approach is recommended: a (re)-design phase in 
which guiding principles are proposed to support the design of chemicals and materials and a step-wise 
hierarchical approach to address chemical safety, direct toxicological/ecotoxicological impact, and aspects 
of environmental sustainability (Caldeira 2022) see Figure 1 Two-phase process in the JRC framework for 
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the definition of criteria and evaluation procedure for chemicals and materials (adapted from JRC Report, 
2022 . 

 

Figure 1 Two-phase process in the JRC framework for the definition of criteria and evaluation procedure for 

chemicals and materials (adapted from JRC Report, 2022 (Caldeira 2022) 
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‘by-design’ phase 

In the (re)design phase, SSbD principles have been identified by the EC JRC including:  

1. SSbD1 Material efficiency, 
2. SSbD2 Minimise the use of hazardous chemicals/materials, 
3. SSbD3 Design for energy efficiency, 
4. SSbD4 Use renewable sources, 
5. SSbD5 Prevent and avoid hazardous emissions 
6. SSbD6 Reduce exposure to hazardous substances  
7. SSbD7 Design for end-of-life, 
8. SSbD8 Consider the whole life cycle (Caldeira, Farcal, Tosches, et al. 2022).  

In the context of the framework of SSbD criteria definition for chemicals and materials, the JRC report 
(Caldeira 2022) defines the term ‘by-design’ in 3 levels: 

1. Molecular design: this is the design of new chemicals and materials based on the atomic level 
description of the molecular system. This type of design effectively delivers new substances, 
whose properties may, in principle, be tuned to be safe(r) and (more) sustainable. 

2. Process design: this is the design of new or improved processes to produce chemicals and 
materials. Process design does not change the intrinsic properties (e.g., hazard properties) of the 
chemical or material, but it can make the production or use of the substance safer and more 
sustainable (e.g., more energy or resource efficient production process, minimising the use of 
hazardous substances in the process). The process design includes upstream steps, such as the 
selection of feedstocks. 

3. Product design: this is the design of the product in which the chemical/material might be used 
with a specific function that will eventually be used by industrial workers, professionals, or 
consumers. 
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Table 1 List of SSbD design principles and associated definition, and examples of actions and indicators that 
can be used in the design phase (Caldeira 2022) 
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The development of a new chemical/material is often brought on through an innovation process that is 
often structured in a stage-gate approach, especially by industry. The process/technology development is 
monitored using the Technology Readiness Level (TRL) and at each stage quantitative and qualitative new 
information may be available for the assessment. The safety and sustainability assessment (green box, in 
Figure 2) should be performed as early as possible (to the extent possible, especially according to data 
availability) in the TRL monitoring to ensure that applying the principles gives good performance (Figure 
2). 

  

Figure 2 Integration of SSbD in the innovation cycle including principles to be considered in the design phase 

of SSbD chemicals and materials, TRL, Technology Readiness Level (Caldeira 2022) 

Sustainability assessment and introduction to the JRC framework: 

Sustainability covers and integrates safety, economic, environmental, and social aspects to avoid harm to 
humans and the environment (Caldeira, Farcal, Moretti, et al. 2022). Sustainability also supports the EU 
Green Deal (EC 2021) whose ambitions include becoming climate neutral; protecting human life, animals 
and plants by cutting pollution; helping companies become world leaders in clean products and 
technologies; and helping ensure a just and inclusive transition (EC 2019). ‘In the context of chemicals, 
sustainability can be seen as the ability of a chemical, material, product or service to deliver its function 
without exceeding environmental and ecological boundaries along its entire life cycle, while providing 
welfare and socio-economic benefits (Caldeira, Farcal, Moretti, et al. 2022; Caldeira, Farcal, Tosches, et al. 
2022)’.  

In the JRC proposed framework, five steps were provided for defining criteria for SSbD chemicals and 
materials, see Table 2.  The first step is based on the intrinsic hazards (based on the hazard classes in the 
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CLP Regulation). The second and third steps are based on risk considerations (occupational safety and 
health aspects and health and environmental impacts from the use phase (direct exposure)) based on the 
CLP Regulation and USEtoxModel. The fourth step is environmental sustainability and is based on the 
impact categories that constitute the Product Environmental Footprint (PEF) and its support from the 
Ecodesign for Sustainable Products Regulation (SPI) (Zampori 2019; EC 2013, 2016). The fifth step would 
cover socio-economic aspects.  

Table 2 Components of the proposed SSbD criteria definition framework (adapted from JRC Report, 2022 
(Caldeira 2022)) 
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Table 3 List of aspects and indicators (hazard properties) relevant for Step 1 (Caldeira 2022)) 
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Table 4 Recommended models for the Environmental Footprint method including indicator, units and 

models; relevant for Step 4 (adapted from (Caldeira 2022)) 
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Table 5 Safety Criteria levels, descriptions, and observations 

 

3. Methodology 
Criteria choices towards a baseline analysis of criteria for the value chains   

An overview of key SSbD safety, environmental, social and market-related criteria were identified taking 
into account all the references, but mainly from the JRC SSbD framework ((Caldeira 2022) (Table 6, Table 
7, Table 8, and Table 9). Although Social and Economic criteria are not yet part of the JRC framework, it 
has been considered as mostly relevant and have been consequently listed.  
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Table 6. General safety criteria (adapted mainly from the JRC framework (Caldeira 2022)) 
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Table 7. General environmental criteria (adapted mainly from the JRC framework (Caldeira 2022)) 

 

Table 8 General social  criteria (adapted mainly from the JRC framework (Caldeira 2022)); OHS, 
occupational health and safety; H&S, Health and safety 
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Table 9 General market-related criteria (adapted mainly from the JRC framework (Caldeira 2022)) and from 
value-chain perspective 

 

The methodology has been developed by Cefic and EFCC based on the JRC Framework Report. The 
publications in 'Section 8. Additional references used in the evaluation criteria' have been used to draw up 
a list of value-chain specific State-of-the-Art SSbD criteria. They have been used by each value chain to 
select those potential SSbD criteria/indicators that are most relevant for their value chain.  

A spreadsheet has been prepared that provides a broad set of SSbD indicators as well as a set of extended 
social indicators.  
 
The key SSbD indicators covered a life cycle thinking approach including:  

- the manufacture (or sourcing) of raw materials 
- the production stage 
- the use stage  
- the end-of-life stage. 

 
Each of the Value Chain partners has identified the key SSbD indicators for their Value Chain. 

4. General observations 
A commonality between the seven Value Chains is the complexity of the value chains: most VCs selected 
for the evaluation of the SSbD criteria are long and diverse. This makes a reliable comparison of the validity 
of SSbD criteria challenging. Therefore, in most cases a selection has been made of (sub) value chain(s) 
that allow a comparison of the validity of the SSbD criteria. Nevertheless, even for these (sub) value chains, 
it continues to be a challenge because of their complexity and the numerous stages of the VCs. Conversely, 
there are a high number of common SSbD criteria among all VCs chains that warrant further evaluation 
and, where possible, quantification, for example through Life Cycle Assessment (LCA). 

It is important to note that the SSbD concept not only provides challenges, but also opportunities to 
improve the safety and sustainability of the VCs involved. All VCs have in common that currently research, 
development and innovation activities often focus on improving the sustainability of the VCs, where 
feasible through improved design of the VC and/or substitution of some critical raw materials or 
substitution of very harmful substances or recyclability improvement. 
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LCAs should focus on key SSbD criteria and would allow to get valuable insights in the magnitude of the 
sustainability opportunities and challenges for certain VCs. 

Although there are many commonalities among the VCs, such as the use of restricted substances at the 
raw materials stage (most VCs) or emissions to the environment at the production stage (most VCs), there 
are also significant differences, for example in the geographic coverage: textiles (global) and construction 
(local). 

Common SSbD criteria across almost all VCs are (some differences exist at the end of life, e.g., for 
fragrances):  

• Raw materials stage 
- sustainable sourcing of raw materials 
- restricted substances related to environmental and/or human health hazards. 

• Production stage 
- emissions (air, water, soil) 
- energy consumption 
- water consumption 
- restricted substances related to environmental hazards. 

• Use stage 
- use of sustainable resources 
- energy efficiency / consumption 
- water consumption 

• End-of-Life stage 
- waste 
- recyclability / circularity potential 
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5. Findings per value chain 

5.1. Packaging  
The VC of the packaging sector is rather complex, therefore for the purpose of the IRISS project, the focus 
will be on the sub-value chain of plastic packaging as visualized in Figure 3. Moreover, inputs from other 
areas: paper and glass packaging will be covered. The plastic packaging value chain is described in Figure 
3. 

 

Figure 3 (Plastic) packaging supply chain 

Safe and Sustainable criteria are already applied in the packaging VC, especially for new design. This is 
particularly due to existing regulations in EU and other regions of the world. The EU Packaging and 
Packaging Waste Directive (PPWD) will be replaced by an EU Regulation, which provides a great example 
of regulations-driven application of Safe and Sustainable criteria. 

Safe criteria represent key aspects of packaging design: 

• Design teams address intrinsic hazards and select raw materials on the allowed list of ingredients 
(no Substances of Very High Concern for example).  

• Food contact applications are even stricter on ''Safe'' criteria with practice of specific regulations 
and safety criteria. 

• End of life treatment and waste management are developing new processes. These introduce new 
SSbD criteria for human health and environmental safety. An example is a scientific study on 
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microplastics' release and toxicity (ecotoxicity and cytotoxicity), with development of new safety 
assessment methods. 

• Risk exposure during production is addressed in EU facilities. New safety assessment methods are 
being developed to widen the scope of measured exposure and to better integrate production 
safety aspects during packaging design. Consideration of Non-Intentionally Added Substances is 
an example of a new, developing area. 

Concerning Environmental criteria, key Sustainable criteria are: 

• Sustainable use of natural resources with EU targets on: 
o Resources use reduction. Coming PPW Regulations foresee mandatory recycled content 

for packaging. A global target is to reduce the use of packaging materials. This also includes 
a change in consumers’ experience with practice of reuse or refill for example. Reducing 
the use of fossil energy resources is also part of the resources use reduction. 

o Waste reduction. Waste reduction targets are established by EU regulations for packaging. 
o Food waste reduction. Most of plastic packaging embed food preservation functionalities 

that are key to avoid food waste and ensure safe use of packaged food. 

• Environmental criteria are considered all along the entire life cycle of the plastic packaging Value 
Chain: materials, production, use, end of life. This is due to the multitude of environmental 
impacts. For materials, use of alternative feedstock / components is deployed: bio-based plastics, 
recycled plastics. A key point is to develop and obtain bio-based and recycled plastic materials 
suitable for food contact applications. Finding ways to recycle plastic offer a huge potential to 
improve the economy circularity.  

• For social criteria key aspects are: 
o Impact on consumer health 
o Land rights and access to material resources. For example, these criteria are considered 

during development of bio-based materials for packaging applications. 
o Consumer’s product experience with on-going change such as waste management, 

deployment of reuse or refill models. 

Table 10 presents an exhaustive list of SSbD criteria for packaging Value Chain. 
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Table 10. Criteria for packaging value chain 
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5.2. Textiles sector 
The Textiles VC is rather complex (cf. Figure 4 depicting hierarchy and relational complexity): 

 
 Figure 4 Textiles supply chain 
 

In the Textiles VC, key SSbD criteria include worker conditions in raw materials manufacture, restricted 
substances related to worker health & safety in production, emissions (air, water, soil) in the production, 
use and end-of-life stages, and energy and water consumption as well as microplastics in the use and end-
of-life stages. 

Increasingly SSbD criteria are considered in the design, product development and manufacturing of 
textiles, both on a strategic as well as operational level. Like in the other VCs, reduction of the overall 
carbon footprint is looked for, throughout the VC through low C02 energy sources, reduced transportation, 
increased durability, etc (Table 11). 
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Table 11. Criteria for textiles value chain 
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5.3. Construction chemicals sector 
There are many construction materials VCs, most of the VCs are based on natural materials such as adobe, 
bamboo, clay, stone, straw and wood, there are basically two VCs that use chemicals as raw materials: 
concrete admixtures, such as super-plasticizers, for concrete, and polystyrenes or polyurethanes for 
flooring, windows, etc. In first instance, the focus has been on the VCs involving super-plasticizers. 
Consequently, also the evaluation of SSbD criteria is also focused on these (sub) VCs.   

The construction chemicals’ supply chain (focusing on concrete) is visualized in Figure 5: 

 

Figure 5 Construction chemicals’ supply chain 

The main VC that uses construction chemicals is the one involving concrete, which is by far the most used 
material in construction. Concrete is a composite made of several materials, including cement and 
concrete admixtures (the latter are construction chemicals).  

The key SSbD criteria for this VC are: the use of restricted substances related to human health and/or 
environmental hazards of raw of materials manufacture or in the production of construction chemicals, 
emissions to air, water and soil at the production and use stages, recycled materials (concrete waste) in 
production, energy and water consumption at the production and use stages, durability at the use stage, 
and, recyclability and reuse at the end-of-life stage (Table 12). 
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Table 12. Criteria for construction value chain  
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5.4. Automotive sector 
The value chain of the automotive industry is very complex (see Figure 6) and is composed of different 
tiers of suppliers, namely: Tier 1 – Building and supplying finished components, ready for vehicle assembly, 
Tier 2 – Supplying parts and components, e.g., electronics and semiconductors, not only for the 
automotive industry, and Tier 3-n – Suppliers of raw or unfinished materials, e.g., minerals, metals, and 
plastics. These tiers ultimately supply to OEMs (Original Equipment Manufacturers), i.e., carmakers.  

In Figure 6, a procedural depiction of the value chain and its relation to product flow and demand flow are 
given. 

 

Figure 6 Supply chain complexity in the automotive sector 

Safety and sustainability are aspects that are deeply engraved in the life cycle of automotive products and 
even more so, following the Green Deal and the tendency towards ‘cleaner mobility’, which has often 
translated into a push towards Electrification. At the same time, Circularity and Digitalisation requirements 
ramp up. These triple-threat is pressuring suppliers and OEMs to adapt the product design, choice of 
materials and chemicals to comply with the many substance restrictions, due diligence requirements and 
other sustainability demands. The supply chains will need logistic rethinking, to adapt to increased data 
and traceability obligations. For example, electrification is enhancing the focus on responsible 
procurement and circularity of raw materials to help address the expected shortage of critical materials 
(e.g., rare earths, lithium, cobalt, etc). Also, digitalization will help to close the material loops by providing 
accurate information on the availability, location, and condition of vehicle components.  Already, 
automotive stakeholders are implementing sustainability initiatives such as the increased use of recycled 
and bio-based materials, selection of lighter materials to reduce the vehicle weight, reduction of waste 
during manufacturing and increased recovery of materials from End-of-Life vehicles.  
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OEMs and automotive suppliers are dynamically developing capacities and building dedicated teams to 
work on several aspects of sustainability, such as circularity, LCA or sustainable material choices. 
Moreover, the End-of-Life Vehicle Directive has requirements on circularity: at least 80% of a vehicle’s 
weight has to be repaired or recycled, which is easily achieved, considering that the metal parts of a car 
can be easily recycled.  

The key SSbD criteria identified for the automotive sector are listed below in Table 13. To name a few: 
ethical sourcing of raw materials, such as the reduction or substitution of hazardous substances related to 
human health and environmental pollution, material, energy and water consumption during the 
production stage, energy (fuel) efficiency and of renewable energy sources during the use stage, 
considerations on driver safety, end-of-life disassembly, and recyclability.  

The automotive supply chain is so complex and includes linkages between this value chain and others 
represented in this project such as electronics, energy materials and textiles. Nevertheless, it is important 
to map and understand the specific criteria of each final product, as the different applications often 
translate in different challenges and opportunities across value chains (Table 13). 

Table 13. Criteria for automotive value chain 
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5.5. Energy materials sector 
The energy materials VC focuses on renewable energy solutions: photovoltaics, windmills, and batteries, 
with a focus on the battery VC. 

The battery value chain and its key players are depicted in Figure 7: 

 

 Figure 7 Energy materials’ supply chain 

The electrification of the energy and transport sectors is a huge transformation. The world has never 
known a period of such rapid technological, industrial, and societal change. With the rapidly growing 
demand for batteries, it is beyond contest that we must chart a path forward in which batteries are 
designed and manufactured in such a way as to not repeat mistakes of the past and leave a burden for 
future generations. SSbD criteria basically cover all segments of the batteries VC. 

Key SSbD criteria are linked: 

− at the raw material stage, with the exponential demand for raw materials, such as Lithium, Nickel, 
and Cobalt: resource depletion, sustainable and ethical sourcing of primary and secondary raw 
materials, the use of restricted substances related to human health and environmental hazards, 
and the imposed use of waste/recycled material 

− at the production stage, with the rapid deployment of new manufacturing gigafactories: emissions 
to air, water and soil, the use of renewable energy sources, the use of restricted substances (NMP) 
related to environmental, health & safety hazards; materials and energy efficiency, the recycling 
of production scraps; and nuisance reduction for acceptance by local communities 

− at the use phase, with the needed acceptance of the transition to EVs:  environmental footprint 
(renewable electricity), safety (flammability) and durability (reparability), and affordability for 
consumers 

− at the end-of-life stage, with the mandatory circularity of batteries (ref. new sustainable battery 
directive: https://www.europarl.europa.eu/news/en/press-room/20221205IPR60614/batteries-
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deal-on-new-eu-rules-for-design-production-and-waste-treatment):  second use, recyclability, 
and waste management. End-of-life treatment and recycling of batteries are already a high priority 
in the sector. The Battery Directive has requirements on circularity, imposing minimum 
percentage of recycled materials (Table 14).  

Table 14. Criteria for energy value chain 
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5.6. Electronics sector 
The electronics VC can be represented by an inverted-pyramid diagram (see Figure 8) in terms of its 
market size (the values presented are based on pre-pandemic data). 

 

Figure 8 The supply chain of the electronics sector 

SSbD criteria related to raw materials are mainly related to the apex of the electronics VC (Figure 8), so at 
the level of producing semiconductors and electronic components, and their integration into packages and 
electronic boards. 

The key SSbD criteria for the electronics VC are sustainable sourcing of raw materials such as metals, the 
use of restricted substances related to human health & safety and environmental hazards at the raw 
materials and production stages, the use of conflict minerals as raw materials, emissions to air, water and 
soil at the production stage, energy consumption at the production stage, energy consumption and 
functionality and the use stages and waste at the production and end-of-life stages. 

At the production stage, the unique feature of the electronics VC is the use of clean rooms, so protection 
of human health from exposure to dangerous substances is typically a positive side-effect of operating in 
a cleanroom environment (Table 15).  
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Table 15. Criteria for electronics value chain 
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5.7. Fragrance sector 
The fragrance VC, unlike the other Value Chains involved in the IRISS project, is linear as it is largely non-
recyclable (see Figure 9): 

 

Figure 9 Fragrances supply chain 

The fragrance VC is different in many respects compared with the other Value Chains and therefore also 
has a different set of key SSbD criteria. One major difference is its linearity, resulting in a priority for 
biodegradation of fragrances since recycling and circularity aren’t among the options. Furthermore, 
additional specific sustainability criteria are e.g., deforestation, agricultural impact such as land and water 
use and biodiversity for the fragrances sourced naturally.   

Nevertheless, there are also common SSbD criteria, such as the sourcing and use of natural raw materials, 
restricted substances related to human health (raw materials, production and use stages), emissions to 
air, water and soil at production and use stages, and energy consumption at the production stage 
especially for synthetically produced fragrances. 

Some of the social SSbD criteria are very different from the other VCs, such as, cultural heritage, small 
farmers, child labour, diversity and fair trade at the raw materials stage, community integration and work-
life balance at the production stage, and affordability and consumer needs at the use stage, and 
appropriate disposal procedures at the end-of-life stage. 

Safe-by-design principles have been applied and have been evolving in the fragrance VC for the past 20 
years. Safety and safe use are key criteria for fragrances, and early screening and designing of safe 
fragrances for consumer use are at the core of innovation. Besides the hazard criteria of most harmful 
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substances such as CMR, ED, PBT/vPvB, PMT/vPvM), skin sensitization has a special focus because of 
consumer use of the end products (Table 16).  

Table 16. Criteria for the fragrance value chain 

 

6. Next steps 
The follow-up work of this Deliverable will be done during the case studies' exercise that the VCs have 
volunteered for, in order to support the JRC Framework testing phase. The ultimate objective is to get 
quantitative data for the key SSbD criteria in each VC as far as possible. 

Some VCs will be able to perform and/or provide Safety and Life Cycle Assessments providing such detailed 
quantitative information, depending on the data availability when they will be testing the JRC framework. 

As the JRC framework was not issued at the time the project definition was developed, the other VCs 
deliverables will now take it into account, using the SSbD criteria presented in this report concretely and 
quantitatively. 
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