Supplementary Material
[bookmark: _Toc215847660]Section 1. Life Cycle Inventory–Innovative product system
Table 1–4 reports the S-LCA inventory of SHDB processes used to model the life cycle of the baking tray covered with the innovative coating: raw material sourcing and production, use and maintenance for the whole five year life cycle, including nine re-application of the coating.
[bookmark: _Ref215850532]Table S1. Raw materials to produce the innovative coating.
	Type
	Element
	SHDB

	Material 
	SiC (60 nm)
	Mineral products nec/CHN S

	Material
	SiC (500 nm)
	Mineral products nec/CHN S

	Material 
	TiO2 shell precursor
	Metal products/GBR S

	Material
	Isopropyl alcohol 
	Chemical, rubber, plastic products/ESP S

	Material 
	Xylene solvent
	Chemical, rubber, plastic products/ESP S

	Material 
	Silicone
	Mineral products nec/DEU S

	Material 
	Filler
	Mineral products nec/ESP S

	Material 
	water 
	Water/ESP S



[bookmark: _Ref215850535]Table S2. Energy requirement to produce the innovative coating.
	Type
	Element
	SHDB

	Energy
	Electricity for production
	Electricity/ESP S



[bookmark: _Ref215850536]Table S3. Transports to source the raw materials used to produce the innovative coating
	Type
	Element
	SHDB

	Transport
	Transport SiC (60 nm)
	Transport nec/CHN S

	Transport
	Transport SiC (500 nm)
	Transport nec/CHN S

	Transport
	Transport TiO2 shell precursor
	Transport nec/GBR S

	Transport
	Transport Isopropyl alcohol 
	Transport nec/ESP S

	Transport
	Transport Xylene solvent
	Transport nec/ESP S

	Transport
	Transport Silicone
	Transport nec/DEU S

	Transport
	Transport Filler
	Transport nec/ESP S



[bookmark: _Ref215850539]Table S4. Resources requirements to produce the tray covered by the innovative coating.
	Type
	Element
	SHDB
	Note

	Material
	Baking tray
	Metal products/ESP S
	1 m2

	Transport
	Innovative coating 
	See table 1
	

	Energy
	Electricity for first layering
	Electricity/ESP S
	1 time



[bookmark: _Ref218615553]Table S5. Resources requirements to maintain the tray covered by the innovative coating.
	Type
	Element
	SHDB
	Note

	Transport
	Transport to maintenance hub
	Transport nec/ESP S
	Average EU distance

	Energy
	Electricity for removal of old layer
	Electricity/ESP S
	9 times

	Energy
	Electricity for application of new layer
	Electricity/ESP S
	9 times



[bookmark: _Toc215847661]Section 2. Life Cycle Inventory – Benchmark product system
The benchmark product system relies entirely on literature data, since primary data were not available. Table 6 reports the main assumptions made for the modelling of the benchmark system and the relative implications for the comparability. Table 7 details the Ecoinvent inputs used to model the benchmark coating. Table 8 reports the S-LCA inventory of SHDB processes used to model the life cycle of the baking tray covered with the benchmark coating: raw material sourcing and production. The use and maintenance are excluded because the coating cannot be reapplied. Table 9 reports the sources used for the Life Cycle Inventory of the benchmark product system. 
[bookmark: _Ref218615540]Table S6. Main modelling assumptions for the benchmark system.
	Aspect
	Assumption
	Data source
	Implications for comparability

	Coating material
	Teflon-based coating modeled using the ecoinvent process “Tetrafluoroethylene {RoW}| tetrafluoroethylene production | Cut-off, U 
	Ecoinvent V3.12
	Low level of detail for raw materials and energy real prices

	Use and maintenance
	Full tray replacement every year, maintenance not possible
	Literature / industrial practice from the innovative product company
	Higher material demand over the FU

	Geographic origin
	Assumed production of the Teflon coating in China / USA / EU (scenarios), and average transportation to Spain, as it is the country where the innovative product is being developed to substitute Teflon coatings in the market
	Scenario assumption
	Results driven by country-level risk profiles

	Manufacturing process
	For the application of the benchmark coating, the same energy input measured as primary data for the application of the innovative coating was assumed, in order to ensure consistency and comparability between the two systems.
	Primary data
	Process-specific social risks not represented

	End-of-life
	Excluded
	SHDB limitation
	Social impacts of disposal not captured



[bookmark: _Ref218615561]Table S7. Reference process to model the benchmark coating: Tetrafluoroethylene {RoW}| tetrafluoroethylene production | Cut-off, U (Ecoinvent V3.12).
	Type
	Main Materials
	Ecoinvent
	Amount
	Unit 

	Material 
	PTFE precursor
	Chlorodifluoromethane {RoW}| market for chlorodifluoromethane | Cut-off, U
	1.81
	Kg

	Material
	PTFE precursor
	Nitrogen, liquid {RoW}| market for nitrogen, liquid | Cut-off, U
	0.02
	Kg 

	Energy
	Natural gas
	Heat, district or industrial, natural gas {CA-QC}| market for heat, district or industrial, natural gas | Cut-off, U
	0.08
	MJ

	Energy
	Natural gas
	Heat, district or industrial, natural gas {RoW}| market for heat, district or industrial, natural gas | Cut-off, U
	4.66
	MJ



[bookmark: _Ref215850610]Table S8. Resource requirements to produce the benchmark material.
	Type
	Main Materials
	SHDB
	Country

	Material
	PTFE precursor
	Chemical, rubber, plastic products/S
	CHN / USA / RER

	Energy
	Natural gas
	Gas/S
	CHN / USA / RER

	Energy
	Electricity for use
	Electricity/S
	CHN / USA / RER

	Transport
	Transport
	Transport nec/S
	CHN / USA / RER



[bookmark: _Ref168647756]Table S9. Sources of materials and resources’ costs.
	Material/resource
	Cost source

	Tetrafluoroethylene 
	Fluoropolymer Prices, News, Monitor, Analysis & Demand (chemanalyst.com)
Polytetrafluoroethylene (PTFE) price index - businessanalytics

	Natural gas
	www.globalpetrolprices.com/natural_gas_prices

	Electricity 
	www.globalpetrolprices.com/electricity_prices

	Transport
	20ft and 40ft container: Guide to uses [+ Best prices] (container-xchange.com)

	Transport Europe
	DELLA™ Transportation prices (rates at transportation, calculation cost transportation, transportation cost, how much transportation price transportation cost and tariffs at transportation, statistics)



[bookmark: _Toc215847662]Section 3. Comparison of life cycles – subcategory results
Results shown in Figure 5 present, at the level of subcategories, the comparison between the life cycle of the tray incorporating the innovative anti-stick coating and the benchmark, according to the three scenarios (i.e., China, USA, Europe). In the China-based scenario, most subcategories present higher values for the benchmark, except for the following subcategories: forced labor, excessive working time, labor laws and conventions, unemployment, injuries, and fatalities. This highlights the presence of a more problematic supply chain for the “Mineral products” process in the database, to which the innovative product raw materials sourced in China pertains, compared to the “Chemical, rubber, plastic products” process, which was uses to model the benchmark material. The three subcategories associated with the highest mrheq in all product systems are freedom of association, migrant labor, and high conflict zones. Overall, the Chinese-based benchmark has the profile associated with the higher potential impacts. 
[image: ]
Figure S1. Subcategories weighting results for the comparison between the 5y life cycle of the tray incorporating the innovative anti-stick coating and the benchmark, according to the three geographies.
[bookmark: _Toc215847663]Section 4. Comparison of the coatings – subcategory results
Figure 2 shows the results at the level of subcategories. The innovative coating is compared with the benchmark coating, again considering the three geographies for the sourcing of the raw materials. For both the innovative coating and the China-based material, the most impacted subcategories are freedom of association, occupational toxicity and hazard, and child labor.

Figure S2. Subcategories weighting results for the comparison of the innovative coating with the benchmark coating, according to the three scenarios.
[bookmark: _Toc215847664]Section 5. Focus: the innovative nano-enabled coating production – category results
Figure 3 shows the results of the assessment of the innovative anti-stick coating production. The most impacted categories are Health and Safety and Governance, reasoning with the results at the subcategories (i.e., high risk values for freedom of association, occupational toxicity and hazard, and high conflict zones).


[bookmark: _Ref172625799]Figure S3. Category weighting results for the innovative coating raw materials and resources.
[bookmark: _Toc215847665]Section 6. Survey to the suppliers 
The survey was built starting from the results from the section 3.4.3 “Focus: the innovative nano-enabled coating production”. The questions were shared via email in the form of an online survey. As an exploratory effort, we decided to keep the number of questions below 10.The selection of subcategories to include in the survey followed the rationale of including higher risk subcategories in the material profile. The stepwise approach is the following:
· Pre-selection of SiC subcategories above 1 pt1 (light orange)
· Pre-selection of Silicone subcategories above 0.2 pt (blue)
· Selection of subcategories relevant for both materials (violet and bold)
	Subcategory
	SiC (pt)
	Silicone (pt)

	1A Wage
	0,34609
	0,059837

	1B Poverty
	2,496192
	0,139191

	1D Child Labor
	3,818821
	0,151048

	1E Forced Labor
	0,679773
	0,177245

	1F Excessive WkTime
	0,455103
	0,318639

	1G Freedom of Assoc
	4,909932
	0,212386

	1H Migrant Labor
	2,624664
	0,223913

	1I Social Benefits
	2,417947
	0,097481

	1J Labor Laws/Convs
	0,174154
	0,049545

	1K Discrimination
	2,522247
	0,174612

	1L Unemployment
	0,028162
	0,296574

	2A Occ Tox & Haz
	3,983114
	0,23368

	2B Injuries & Fatalities
	0,079475
	0,28637

	3A Indigenous Rights
	0,732976
	0,066208

	3B Gender Equity
	0,57911
	0,08592

	3C High Conflict Zones
	2,512771
	0,34358

	3D Non-Communicable Diseases
	0,524856
	0,041871

	3E Communicable Diseases
	0,693883
	0,085839

	4A Legal System
	2,454339
	0,091132

	4B Corruption
	2,600675
	0,243647

	5A Access to Drinking Water
	0,156691
	0,064167

	5B Access to Sanitation
	0,597223
	0,09014

	5C Children out of School
	2,482492
	0,098798

	5D Access to Hospital Beds
	0,635619
	0,13683

	5E Smallholder v Commercial Farms
	2,358915
	0,10054



Questions were then formulated starting from the UNEP Methodological Sheets for Subcategories in S-LCA2. The survey shared with suppliers is reported below.
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Innovative coating	1A Wage	1B Poverty	1D Child Labor	1E Forced Labor	1F Excessive WkTime	1G Freedom of Assoc	1H Migrant Labor	1I Social Benefits	1J Labor Laws/Convs	1K Discrimination	1L Unemployment	2A Occ Tox 	&	 Haz	2B Injuries 	&	 Fatalities	3A Indigenous Rights	3B Gender Equity	3C High Conflict Zones	3D Non-Communicable Diseases	3E Communicable Diseases	4A Legal System	4B Corruption	5A Access to Drinking Water	5B Access to Sanitation	5C Children out of School	5D Access to Hospital Beds	5E Smallholder v Commercial Farms	0.28105792486140502	0.98304417186297799	1.17772469935685	0.68679487141440698	0.711932920168868	1.91240560144774	1.2710168858436499	0.79838262322583498	0.165141300635918	1.0660876385157401	0.67534967950567304	1.48084611599331	0.67821453845267299	0.36368210117761501	0.40489461859496501	1.38570221469855	0.24130586997897599	0.382452227168259	0.91841194565569495	1.2180595560552101	0.215110711115619	0.44120970503418699	0.93235043621365099	0.58124094987239305	0.90819145306225202	Teflon coating - China	1A Wage	1B Poverty	1D Child Labor	1E Forced Labor	1F Excessive WkTime	1G Freedom of Assoc	1H Migrant Labor	1I Social Benefits	1J Labor Laws/Convs	1K Discrimination	1L Unemployment	2A Occ Tox 	&	 Haz	2B Injuries 	&	 Fatalities	3A Indigenous Rights	3B Gender Equity	3C High Conflict Zones	3D Non-Communicable Diseases	3E Communicable Diseases	4A Legal System	4B Corruption	5A Access to Drinking Water	5B Access to Sanitation	5C Children out of School	5D Access to Hospital Beds	5E Smallholder v Commercial Farms	0.33852020516008802	1.5145730597013001	2.1819910291915101	0.44839917658797701	0.31196550865600398	2.9747506025183599	1.63095264768422	1.46140991939017	0.112321298790258	1.5431690535484499	2.21521960760943E-2	2.39221288844805	6.3245789347587802E-2	0.50930450623336099	0.36858901662451199	1.52804423439841	0.32375499039077599	0.43264716791060498	1.4876639607846101	1.60576608014308	0.120873387008751	0.37779442429736698	1.5077907573356699	0.41080134139452001	1.5532347447499899	Teflon coating - USA	1A Wage	1B Poverty	1D Child Labor	1E Forced Labor	1F Excessive WkTime	1G Freedom of Assoc	1H Migrant Labor	1I Social Benefits	1J Labor Laws/Convs	1K Discrimination	1L Unemployment	2A Occ Tox 	&	 Haz	2B Injuries 	&	 Fatalities	3A Indigenous Rights	3B Gender Equity	3C High Conflict Zones	3D Non-Communicable Diseases	3E Communicable Diseases	4A Legal System	4B Corruption	5A Access to Drinking Water	5B Access to Sanitation	5C Children out of School	5D Access to Hospital Beds	5E Smallholder v Commercial Farms	0.105570728073219	0.205034792796571	0.208899168897306	0.227232186443485	0.56337423362778605	0.78193639908509005	0.73104138188904899	1.0628384053275199	6.1135803678329298E-2	0.31171047341088398	0.41585917935261002	0.212742673915429	0.61650551523642005	0.220641164131719	0.201631738577016	0.67357568772221699	5.6663340624621299E-2	0.19681238362581399	0.26447013426758698	0.27904462420791298	8.3821290250173902E-2	0.142100267469152	0.164887447080137	0.63649566526696999	0.36824800774029098	Teflon coating - Europe	1A Wage	1B Poverty	1D Child Labor	1E Forced Labor	1F Excessive WkTime	1G Freedom of Assoc	1H Migrant Labor	1I Social Benefits	1J Labor Laws/Convs	1K Discrimination	1L Unemployment	2A Occ Tox 	&	 Haz	2B Injuries 	&	 Fatalities	3A Indigenous Rights	3B Gender Equity	3C High Conflict Zones	3D Non-Communicable Diseases	3E Communicable Diseases	4A Legal System	4B Corruption	5A Access to Drinking Water	5B Access to Sanitation	5C Children out of School	5D Access to Hospital Beds	5E Smallholder v Commercial Farms	9.2963085026067593E-2	0.19690749960661499	0.20461344801342099	0.25836151812506902	0.15457400280834899	0.32882599960986297	0.34071884408037001	0.15706729913852299	0.106260337410676	0.26215034741219101	7.1671455917299801E-2	0.22571029631102399	0.172266714318733	0.100948902236399	0.13165891397098201	0.30924617038555102	5.8676127457188802E-2	0.110112910258038	0.173545939819229	0.31794542667252401	9.2025233570107695E-2	0.132360205280803	0.17080262362270701	0.18443495592023601	0.15969890208817999	



Silica carbide 50nm (China)	1 Labor Rights 	&	 Decent Work	2 Health 	&	 Safety	3 Human Rights	4 Governance	5 Community	0.93701493324084095	1.35327372226805	0.68319314906772899	1.6953306587586401	0.54446305231091796	Silica carbide 600nm (China)	1 Labor Rights 	&	 Decent Work	2 Health 	&	 Safety	3 Human Rights	4 Governance	5 Community	0.68220360311134698	0.99036638933008103	0.50707369556739201	1.24797821307851	0.40582233586001498	Titanium isopropoxide (UK)	1 Labor Rights 	&	 Decent Work	2 Health 	&	 Safety	3 Human Rights	4 Governance	5 Community	0.14147651457074201	0.21809738222566699	8.1101971755790897E-2	0.16030101197046401	0.10082536250892001	Acetic acid (Spain)	1 Labor Rights 	&	 Decent Work	2 Health 	&	 Safety	3 Human Rights	4 Governance	5 Community	0.15191262426825	0.18857727492016799	0.13697382368579	0.184493912545899	0.13424243829346	Isopropyl alcohol (Spain)	1 Labor Rights 	&	 Decent Work	2 Health 	&	 Safety	3 Human Rights	4 Governance	5 Community	8.9283250298557701E-2	0.12693174766259099	7.4660977387115093E-2	0.114683879354173	6.3525774432791102E-2	Xylene solvent (Spain)	1 Labor Rights 	&	 Decent Work	2 Health 	&	 Safety	3 Human Rights	4 Governance	5 Community	0.13550049744899201	0.19632862273899901	0.11196964156242099	0.17548295136137601	9.2885524296434305E-2	Silicone (Germany)	1 Labor Rights 	&	 Decent Work	2 Health 	&	 Safety	3 Human Rights	4 Governance	5 Community	0.99716689752825605	1.69746473914103	0.81742580231331696	1.22945418681576	0.555815372416265	Filler (Spain)	1 Labor Rights 	&	 Decent Work	2 Health 	&	 Safety	3 Human Rights	4 Governance	5 Community	0.40533660927530102	0.59010104127341201	0.35336609552085502	0.51815516697621899	0.30467906769194097	Water (Spain)	1 Labor Rights 	&	 Decent Work	2 Health 	&	 Safety	3 Human Rights	4 Governance	5 Community	1.79282142312852E-4	5.26849445134322E-4	1.68124640580393E-4	2.0661060752963999E-4	8.5332755182787102E-5	Cleaning water (Spain)	1 Labor Rights 	&	 Decent Work	2 Health 	&	 Safety	3 Human Rights	4 Governance	5 Community	1.16712674645667E-2	3.4297898878244401E-2	1.0944914101783601E-2	1.34503505501796E-2	5.5551623623994401E-3	Electricity for production (Spain)	1 Labor Rights 	&	 Decent Work	2 Health 	&	 Safety	3 Human Rights	4 Governance	5 Community	1.22393676620438E-3	1.6859688000592E-3	1.15883601559165E-3	1.6418122585171999E-3	9.2855904466237896E-4	
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Social Sustainability Study for academic research
on a product by Laurentia technologies

Dear supplier, In the context of the EU Horizon project SUNSHINE, we are studying the sustainability of
one product developed by Laurentia. We need to map the social sustainability of their suppliers, and we
ask for your contribution to answer a few questions. Currently, the study relies heavily on database data
but has limitations in terms of geographical and sectoral coverage. The goal of this survey is to improve
the robustness of the analysis with primary sources.

Please note that all the data shared are confidential and are going to be discuss in a research paper with
no references to the company you represent.

We thank you in advance for your contribution.

1. Company name

2. Can you provide the social sustainability report of the company? (e.g.,
Corporate Social Responsibility, Global Reporting initiative, United Nations
Global Compact, internal sustainability report,...)

O Yes, | will send it via email

ONO

3. Are you aware if any of the company's employees is part of a trade union?

O Yes
O No

4. Are there limitations for the company's workers to strike?
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O Yes
O No

O I don't know

. Does the company have policies to prevent discrimination against migrant
workers?

O Yes
O No

O I don't know

. Does the company have policies to avoid gender, language or religion
discrimination?

O Yes
O No

O I don't know

. Does the company take measures to prevent exposure to excessive noise,
carcinogenic substances, and airborne particulates?

O Yes
O No

O I don't know

. Is the company located in a conflict zone (e.g., ethnic or social tension/violence,
wars, political instability, criminal groups with economic interests)?
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O Yes
O No

O I don't know

9. Have there been cases of documented corruption in the company or neighbors’
competitors?

O Yes
O No

O I don't know




