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generic Social Life Cycle Assessment
The complete results of the social hotspot database are listed in Table 1.  A summary of those results is provided in Figure 2 in the paper. Table 2 provides a more detailed description and the data sources for all indicator chosen. 
Table 1: Identified high risk topics in the SHDB (2019), assigned to the subcategories and stakeholdergroups of the UNEP/SETAC (2009) guidelines
	Stakeholder group
	Subcategory 
	Indicator
	wood (forestry, wood products)
	steel (minerals NEC, ferrous metals)

	
	
	
	Austria
	Croatia
	Czech Republic
	Germany
	Hungary
	Slovakia
	Slovenia
	Austria
	Belgium
	Brazil
	Chile
	France
	Germany
	Italy
	Kazakhstan
	Netherlands
	Peru
	Poland
	Russia
	Spain
	Sweden
	Ukraine
	United Kingdom
	Venezuela

	Worker
	Fair Salary
	Risk of Sector Average Wage being lower than Country's Minimum Wage
	 
	 
	X
	 
	X
	X
	 
	 
	 
	X
	 
	 
	 
	 
	X
	 
	 
	 
	 
	 
	 
	X
	 
	X

	
	
	Risk of Sector Average Wage being lower than country's Non-poverty Guideline
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	X

	
	
	Risk that country does not pay immigrants enough for remittances
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	Child labor
	Risk of Child labor in sector, female
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	 
	 
	 
	 

	
	
	Risk of Child labor in sector, Male
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	 
	 
	 
	 

	
	
	Risk of Child labor in sector, Total
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	 
	 
	 
	 

	
	Forced Labor
	Risk of forced Labor by sector
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	X
	 
	 
	 
	 
	 

	
	
	Characterization of International Labor Organization's Forced Labor Regional Estimate
	 
	X
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	X
	 
	 
	X
	 
	 

	
	Freedom of Association and Collective Bargaining
	Risk that a country lacks or does not enforce Collective Bargaining rights
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	X
	 
	 

	
	
	Risk that a country lacks or does not enforce the Right to Strike
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	X
	 
	 

	
	Equal opportunities/ Discrimination
	Risk that a country has not ratified international conventions or set up policies for immigrants - indicator 1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	 
	X
	 
	 

	
	
	Risk that a country has not ratified international conventions or set up policies for immigrants - indicator 2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	 
	X
	 
	 

	
	
	Risk that a country has not ratified international conventions or set up policies for immigrants - indicator 3
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	 
	X
	 
	 

	
	
	Risk that a country has not ratified international conventions or set up policies for immigrants - indicator 4
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	 
	X
	 
	 

	
	
	Risk that migrant workers are treated unfairly (qualitative)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	X
	 
	X
	 
	 

	
	
	Risk that country does not pay immigrants enough for remittances
	 
	X
	 
	 
	 
	X
	 
	 
	 
	 
	X
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	X
	X
	 

	
	Health and Safety
	Risk of fatal injury by sector
	X
	X
	X
	 
	 
	X
	X
	 
	 
	X
	 
	 
	 
	 
	X
	 
	X
	 
	 
	 
	X
	 
	 
	 

	
	
	Risk of non-fatal injuries by sector
	X
	X
	X
	 
	 
	 
	X
	X
	X
	X
	 
	X
	 
	X
	 
	 
	 
	 
	 
	X
	 
	 
	 
	 

	
	
	Risk of non-fatal injuries by country
	X
	X
	X
	 
	 
	 
	X
	X
	X
	X
	 
	X
	 
	X
	 
	 
	 
	 
	 
	X
	 
	 
	 
	 

	
	
	Overall risk of workplace noise exposure, both genders
	 
	 
	 
	 
	X
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	X
	 
	 
	X
	 
	 

	
	
	Risk of workplace noise exposure to males - indicator 1
	 
	 
	 
	 
	X
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	X
	 
	 
	X
	 
	 

	
	
	Risk of workplace noise exposure to males - indicator 2
	 
	 
	 
	 
	X
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	X
	 
	 
	X
	 
	 

	local community
	Safe & healthy living conditions
	Risk of Death from Malignant neoplasms
	 
	X
	X
	 
	X
	X
	X
	 
	X
	 
	 
	X
	 
	 
	X
	X
	X
	X
	 
	 
	 
	 
	 
	 

	
	
	Risk of Pertussis
	 
	 
	 
	 
	 
	X
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	X
	X
	 
	 
	X
	 
	 

	
	
	Risk of Dengue Fever
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X

	
	
	Risk of Rubella
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	X
	 
	 
	X
	 
	 

	
	
	Overall Risk for High Conflict
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	 
	 

	
	
	Risk of Death from Cerebrovascular disease
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	X
	 
	 
	 
	 
	 

	
	
	Risk of Mumps
	 
	 
	X
	 
	 
	X
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	X
	 
	 
	X
	X

	
	
	Risk of Measles
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	Risk of Death from Cardiovascular diseases
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	X
	 
	 
	X
	 
	 

	
	
	Risk of HIV
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	X
	 
	 

	
	
	Risk of Tetanus
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	Risk of Leprosy
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	Local employment
	Risk of unemployment by sector
	X
	X
	X
	X
	X
	X
	X
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	 

	
	
	Risk of unemployment in country
	 
	 
	 
	 
	 
	X
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	X
	 
	 
	 
	 

	
	Secure living conditions
	Characterization of Cingranelli-Richards Human Rights Dataset - Independent Judiciary
	 
	 
	 
	 
	 
	X
	 
	 
	 
	X
	 
	 
	 
	 
	X
	 
	 
	 
	X
	 
	 
	X
	 
	X

	
	
	Characterization of Bertelsmann Transformation Index - Rule of Law
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	X
	 
	X
	 
	 
	X
	 
	X

	
	
	Characterization of World Bank Worldwide Governance Indicator - Rule of Law
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X

	
	
	Overall risk of fragility in the legal system
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X

	
	Delocalization and Migration
	Characterization of population that are immigrants
	X
	X
	 
	 
	 
	 
	 
	X
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	Characterization of the number of immigrants
	 
	 
	 
	X
	 
	 
	 
	 
	 
	 
	 
	X
	X
	 
	X
	 
	 
	 
	X
	 
	 
	X
	 
	 

	
	
	Characterization of the number of emigrants
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	 
	 

	
	Respect of indigenous rights
	Characterization of Indigenous Population
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	 
	 
	 
	 

	Society
	Corruption
	Risk that corruption is increasing in a country over the last 3 years
	 
	 
	X
	 
	 
	X
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	Overall risk of corruption
	 
	 
	X
	 
	 
	X
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	X
	 
	 
	X
	 
	X

	
	
	Risk that corruption is a hinder in doing business in a country
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	 
	 

	
	
	Risk that a country ranks poorly on the World Bank Worldwide Governance Indicator's Corruption Index
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	X
	 
	 
	X
	 
	X

	
	
	Risk that a country ranks poorly for corruption perception
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	 
	X

	
	
	Characterization of Global Integrity Index
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	 
	X
	 
	X

	
	Contribution to Economic Development
	Risk of unemployment by sector
	X
	X
	X
	X
	X
	X
	X
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	 

	
	
	Risk of unemployment in country
	 
	 
	 
	 
	 
	X
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	X
	 
	 
	 
	 

	no assignment
	Risk that a country's remittances from emigrants is low
	 
	 
	 
	 
	 
	X
	 
	 
	 
	 
	X
	 
	 
	 
	X
	 
	 
	 
	 
	 
	 
	X
	 
	X

	
	Characterization of commercial labor in Agriculture, Forestry, Fishing
	 
	 
	 
	X
	 
	X
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	Characterization of family labor in Agriculture, Forestry, Fishing (Percentage of family-owned farms in country)
	 
	X
	 
	 
	 
	 
	X
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 



Excluded Subcategories and Social Themes:
Excluded subcategories based on the UNEP/SETAC (2009) guidelines: 
· Child labor: just a few countries with available data identified, which is not enough for the comparison of the two product systems. 
· Land access: no indicator and no reliable data identified. 
· Access to immaterial resources: No reliable data
Excluded social themes based on the results from  Mair-Bauernfeind et al. (202X):
· Knowledge capital: No site-specific data, no sense on generic level
· Land- and worker-related concerns: Not specified in the original work from Rafiaani et al. (2018) and suggests that this topic might be already covered in other subcategories.
· Consumer issues: the use phase is excluded in the present study, as the substitution of steel by wood may not have any influences on the consumer level.
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Table 2: Full list of subcategories and inventoried indicators including a short description, data source as well as the original unit or score and the normalized value range of each indicator
	Stake-holder 
	Subcategory
	Indicator | Index
	Year
	Unit | Score (original)
	Indicator Description | Variables included (INDEX)
	Normalized value range 
based on Chen and Holden (2017)
	Data source

	worker











	Forced labor 
 
	Government Response Rating
	2018
	AAA "good" to D "bad"
	Governments are rated in regard to their progress to e.g. support survivors of slavery, to exit and remain out of slavery, if criminal justice mechanisms function effectively and much more. More detailed information is provided at the HP (data source)
	0: good response to 1: bad government response
	https://www.globalslaveryindex.org/2018/data/maps/

	
	
	Vulnerability to Modern Slavery
	2018
	0 "low" to 100 "high"
	This index summarizes the vulnerability to modern slavery across 23 risk variables considering governance issues, lack of basic needs, inequality, disenfranchised groups and effects of conflict. 
	0: low vulnerability to 1: high vulnerability to modern slavery
	

	
	Equal opportunity/ Discrimination
 
	Economic Participation and opportunity
	2017
	1 "parity" to 0 "imparity"
	The index covers the gender inequality in regard to economic participation and opportunity calculated in female over male value in labor force participation, estimated earned income, legislators, senior officials and managers, professional and technical workers as well as wage equality. 
	0: parity to 1: gender imparity
	http://www3.weforum.org/docs/WEF_GGGR_2017.pdf

	
	
	Vulnerable employment (modeled ILO estimate)
	2017
	% of total employment
	ILO defines vulnerable employment "as the sum of the employment status groups of own-account workers and contributing family workers." Such employees have less likely formal work arrangements, which can lead to inadequate earnings, low productivity and difficult conditions of work that undermine workers’ fundamental rights.
	0: low risk to 1: higher risk to vulnerable employment
	https://data.worldbank.org/indicator/SL.EMP.VULN.ZS?view=chart

	
	Fair Salary
	Fair wage potential (FWP) 
	2006-2014
	≥1 "fair" to <1 "insufficient" 
	The FWP was calculated as proposed by Neugebauer et al. 2017, which includes data on living wages, working time and income (in-)equality.
	0: better to 1: worse
	https://www.see.tu-berlin.de/menue/forschung/ergebnisse/fair_wage_aequivalente/

	
	Health and Safety
 
	Occupational Safety and Health Indicator (OSH) 
	2017
	 0 "low level of safety" to 100 "high level of safety"
	This indicator covers the extent to which a nation has implemented the legislative and regulatory mechanisms necessary to ensure the proper protection of its work force from the hazards arising out of work based on the data provided by the International Labor Organization’s Global Database and on Occupational Safety and Health Legislation (LEGOSH).
	0: high level to 1: low level of safety
	https://ulsafetyindex.org/theme/labor-protections

	
	
	DALY rate attributable to occupational risks
	2017
	DALYs
	The DALY (Disability-Adjusted Life Year) is a measure of lost years of life due to premature death or disability, which are attributable to occupational risks (more detailed description two rows below in Age-standardized DALY from all causes). 
	0: better to 1: worse
	https://vizhub.healthdata.org/sdg/

	
	Freedom of Association and Collective Bargaining
	GLOBAL RIGHTS INDEX
	2017
	1 "best" to 5 "worst" 
	This index summarizes the violations in law and practice concerning civil liberties, right to establish or join unions, trade union activities, and right to collective bargaining as well as the right to strike. 
	0: best to 1: worst
	https://www.ituc-csi.org/IMG/pdf/survey_ra_2017_eng-1.pdf

	local community



















	Safe and healthy living conditions
 
 
 
	Age-standardized DALY from all causes
	2017
	DALYs
	Age-standardized DALY (Disability-Adjusted Life Year) rates per 100,000 individuals from all causes. DALYs are used to measure total burden of disease - both from years of life lost and years lived with a disability. One DALY equals one lost year of healthy life.
	0: better to 1: worse
	https://ourworldindata.org/burden-of-disease

	
	
	Life expectancy at birth
	2017
	years
	Life expectancy at birth indicates the number of years a newborn infant would live if prevailing patterns of mortality at the time of its birth were to stay the same throughout its life.
	0: better to 1: worse
	https://data.worldbank.org/indicator/SP.DYN.LE00.IN?view=chart 

	
	
	Domestic general government health expenditures
	2016
	% of current health expenditures 
	Share of current health expenditures funded from domestic public sources for health, e.g. subsidies to voluntary health insurance beneficiaries, non-profit institutions serving households, enterprise financing schemes or compulsory prepayment and social health insurance contributions. 
	0: better to 1: worse
	https://databank.worldbank.org/data/reports.aspx?source=2&series=SH.XPD.GHED.CH.ZS

	
	
	Coverage of essential health services
	2017
	0 "bad" to 100 "good"
	Coverage of essential health services, as defined by the UHC service coverage index.
	0: good to 1: bad
	https://vizhub.healthdata.org/sdg/

	
	Food security
 
	Prevalence of severe food insecurity
	2016
	% of population
	This indicator provides internationally comparable estimates of the proportion of the population facing moderate or severe difficulties in accessing food.
	0: better to 1: worse
	http://www.fao.org/sustainable-development-goals/indicators/212/en/

	
	
	Consumer expenditure spent on food 
	2016
	% of total consumer expenditures
	The share of consumer expenditure spent on food products, measured as the percentage of total consumer expenditure per person (includes only food consumed at home, and not expenditure on alcoholic beverages or tobacco).
	0: less to 1: more
	https://ourworldindata.org/food-prices

	
	Quality of life
 
 
	Human Development Index
	2017
	0-1; higher values are better
	This index summarizes average achievements in key dimensions of human development such as a long and healthy life, being knowledgeable and having a decent standard of living.
	0: better to 1: worse
	https://ourworldindata.org/human-development-index

	
	
	Self-reported Life Satisfaction
	2017
	0 "worst" to 10 "best"
	This Indicator shows the results of a survey asking the question: “Please imagine a ladder, with steps numbered from 0 at the bottom to 10 at the top. The top of the ladder represents the best possible life for you and the bottom of the ladder represents the worst possible life for you. On which step of the ladder would you say you personally feel you stand at this time?” 
	0: best to 1: worst
	https://ourworldindata.org/happiness-and-life-satisfaction

	
	
	Political Empowerment
	2017
	1 "parity" to 0 "imparity"
	A measure of gender inequality concerning political empowerment including information on females with seats in parliament, at ministerial level and number of years with a female head of state (last 50 years) over male value. 
	0: parity to 1: gender imparity
	http://www3.weforum.org/docs/WEF_GGGR_2017.pdf

	
	Local employment
	Local supplier quantity
	2017
	1 "largely nonexistent" to 7 "extremely numerous"
	This Indicator shows the results of a survey asking the question: "In your country, how numerous are local suppliers?" 
	0: extremely numerous to 1: largely nonexistent
	https://tcdata360.worldbank.org/indicators/loc.sup.nm?country=BRA&indicator=709&countries=AUT&viz=line_chart&years=2007 

	
	Secure living conditions
 
	Population covered by at least one social protection benefit
	2016, 2018
	(%)
	Covered social benefits are unemployed receiving unemployment benefits, children covered by social protection benefits, poor persons covered by social protection systems, vulnerable persons covered by social assistance, mothers with newborns receiving maternity benefits, persons with severe disabilities collecting disability social protection benefits or persons above retirement age receiving a pension
	0: more to 1: less people covered by social protection 
	https://www.ilo.org/

	
	
	Political Stability and Absence of Violence
	2017
	0 "bad" to 100 "good"
	This index illustrates the perceptions of the likelihood of political instability and/or politically motivated violence, including terrorism based on variables like orderly transfers, armed conflict, violent demonstrations, social unrest, international tensions / terrorist threats. 
	0: good to 1: bad
	http://info.worldbank.org/governance/wgi/#reports

	
	Delocalization and Migration
 
 
	Number of ratifications of human rights instruments 
	2017
	#
	Number of ratifications of human rights instruments relevant to migration
	0: better to 1: worse
	https://migrationdataportal.org/data?t=2017&i=stock_refug_abs_ 

	
	
	Migrant acceptance
	2015
	0 "disagree" to 100 "agree" 
	[bookmark: _Hlk24310597]Percentage of adult respondents who reported that the city or area where they life is a good place to live for immigrants from other countries.
	0: better to 1: worse
	

	
	
	Migration stock 
	2017
	% of total population
	Migrant stock as a percentage of the total population.
	0: more to 1: less welcome
	

	Society
	Contribution to Economic Development
	Unemployment, total 
	2017
	% of total labor force
	Percentage of unemployed people as a percentage of the total labor force
	0: better to 1: worse
	https://data.worldbank.org
 

	
	Corruption 
	Corruption perception index 
	2017
	0 "high corrupt" to 100 "very clean" 
	Experts and business executives assess a number of corrupt behaviors in the public sector, including bribery, diversion of public funds, use of public office for private gain, nepotism in the civil service, state capture
	0: very clean to 1: high corrupt
	https://www.transparency.org/news/feature/corruption_perceptions_index_2017#table




(SHDB 2019)
Uncertainty Analysis of the generic S-LCA
Analytical calculations are used to perform a Monte Carlo sampling to obtain probability distributions for the various indicators. For this, two assumptions need to be made:
1. Since the various indicators are obtained from different sources and concern very different aspects of social sustainability, the uncertainties of the values are uncorrelated from each other to a very good approximation.
2. The uncertainties of the individual indicators are modeled using gaussian probability distributions  with mean  and standard deviation (SD) . This is a good approximation because the indicators used in this study are often aggregates (e.g. global rights index, human development index or government response rating) of quite a number of other indicators and are therefore normally distributed according to the central limit theorem (von der Linden et al. 2014). Additionally, as long as only the mean and variance of a distribution are known, a gaussian is the distribution for which the least amount of additional information is necessary (maximum entropy distribution) (von der Linden et al. 2014).
With those two plausible assumptions, the analysis of the uncertainties of the indicators can be performed analytically. The only knowledge necessary is how the distribution of random variables change under the transformations used in the normalization of the data and how they transform when the weighted average is taken. During the normalization of the data a series of transformations on the random variable (the original indicator) is performed which might change the SD and possible also the distribution itself. Fortunately, all transformations necessary result again in a Gaussian distribution with a different mean and SD. While inversion of a random variable  as well as a shift   for any  only affect the mean of the transformed variable, a multiplication with some factor  also changes  
Similarly, a weighted average of random variables variable  with SD  and weight , i.e,   changes the standard deviation to . With this the distribution of the indicators can be calculated directly, circumventing the Monte Carlo calculation by performing the integrations analytically.
The only remaining question is how to obtain the actual values of the indicators and their uncertainties. In most cases the sources did not provide values for the uncertainties such that they had to be estimated. Table 3 provides an overview of the assumptions made for the standard errors and the actual values for all indicators and all countries are provided in Table 4. Additionally, every indicator was available for all countries. In these cases, the value of the missing entry was estimated by the average of the countries for which the data was present and a large uncertainty was added reflecting the ignorance about this guess (see Table 4).

[bookmark: _Ref39856349]Table 3: Assumption for standard Errors for all Social Indicators
	Indicator
	Standard error
	Comment

	Government response rating
	per country
	no data available; Error estimation of 10% (inverted) of the country value

	Vulnerability to modern slavery
	per country
	no data available; Error estimation or 10% of the country value

	Economic participation and opportunity
	0,10
	no data available; Error estimation based on the average value of all countries 

	Vulnerable employment
	per country
	no data available; Error estimation on the basis of the changing rate over 6 years divided by 2

	Fair wage potential 
	0,09
	no data available; Error estimation of 10% of mean value of the sample included in this study (0,86); for the missing data the mean value per product system and broader error with 0,3 was assumed

	Occupational safety and health
	5,00
	no data available; Error estimation of 10% of medium value of 50

	DALY attributable to occupational risks
	per country
	Standard error as the difference of upper and lower bound of the index

	Global rights index
	0,25
	no data available; Error estimation of 10% of medium value of 2,5; for the missing data the mean value per product system and a broader error with 1 was assumed

	DALY
	per country
	Standard error as the difference of upper and lower bound of the index

	Life expectancy at birth
	0,00
	value does not suffer from any statistical uncertainties

	Government health expenditures
	0,00
	value does not suffer from any statistical uncertainties

	Coverage of health services
	per country
	Standard error as the difference of upper and lower bound of the index

	Food insecurity
	per country
	Standard error as the difference of upper and lower bound of the index; for the missing data the mean value per product system and a broader error with 1 was assumed

	Consumer expenditure spent on food
	per country
	no data available; Error estimation on the basis of the changing rate over 6 years divided by 2

	Human development Index
	per country
	no data available; Error estimation on the basis of the changing rate over 6 years divided by 2

	Self-reported life satisfaction
	per country
	standard error per country provided by the source

	Political empowerment 
	0,00
	value does not suffer from any statistical uncertainties

	Local supplier quantity
	0,30
	max. possible standard deviation of sample is 3 (sampling from 1 to 7 with an avg of 4 and half 1 while half 7); Assuming a sample size of 100 per country we get an estimate of 0.3 for the error

	Political stability & absence of violence
	per country
	standard error per country provided by the source

	Population covered by social protection benefits
	0,00
	value does not suffer from any statistical uncertainties; for the missing data the mean value per product system and a broader error with 15 was assumed

	Ratifications of human rights instruments
	0,00
	value does not suffer from any statistical uncertainties

	Migrant acceptance
	per country
	standard error per country provided by the source; for the missing data the mean value per product system and a broader error with 20 was assumed

	Migration stock
	0,00
	value does not suffer from any statistical uncertainties

	Unemployment
	0,00
	value does not suffer from any statistical uncertainties

	Corruption perception index
	per country
	standard error per country provided by the source







[bookmark: _Ref39856465]Table 4: Assumed standard Errors for all Indicators and all countries
	Indicator
	Germany
	Slovakia
	Hungary
	Slovenia
	Czech Republic
	Croatia
	Austria
	Sweden 
	Kazakhstan 
	Russia
	Ukraine 
	Brazil 
	Chile 
	Peru 
	Venezuela
	Italy
	France
	Spain
	Poland
	Belgium
	United Kingdom
	Netherlands

	Government response rating
	0,04
	0,04
	0,04
	0,04
	0,04
	0,03
	0,03
	0,03
	0,07
	0,08
	0,04
	0,04
	0,03
	0,04
	0,08
	0,03
	0,03
	0,03
	0,04
	0,03
	0,03
	0,02

	Vulnerability to modern slavery
	1,04
	2,72
	2,36
	2,01
	1,91
	3,27
	0,34
	0,43
	4,33
	5,16
	5,44
	3,64
	2,56
	4,43
	5,79
	2,83
	1,53
	1,28
	2,44
	1,31
	1,59
	0,61

	Economic participation and opportunity
	0,10
	0,10
	0,10
	0,10
	0,10
	0,10
	0,10
	0,10
	0,10
	0,10
	0,10
	0,10
	0,10
	0,10
	0,10
	0,10
	0,10
	0,10
	0,10
	0,10
	0,10
	0,10

	Vulnerable employment
	0,30
	0,20
	0,20
	2,00
	0,40
	2,50
	0,55
	0,30
	2,00
	0,25
	0,20
	1,00
	0,75
	0,40
	1,70
	0,60
	0,05
	0,75
	0,65
	0,35
	0,25
	0,18

	Fair wage potential 
	0,09
	0,30
	0,09
	0,09
	0,30
	0,09
	0,09
	0,30
	0,30
	0,09
	0,30
	0,09
	0,09
	0,09
	0,30
	0,30
	0,30
	0,09
	0,09
	0,09
	0,09
	0,09

	Occupational safety and health
	5,00
	5,00
	5,00
	5,00
	5,00
	5,00
	5,00
	5,00
	5,00
	5,00
	5,00
	5,00
	5,00
	5,00
	5,00
	5,00
	5,00
	5,00
	5,00
	5,00
	5,00
	5,00

	DALY attributable to occupational risks
	9,00
	9,60
	9,30
	11,00
	12,60
	10,80
	9,60
	10,10
	8,80
	9,50
	8,20
	8,50
	10,20
	9,40
	15,90
	9,50
	11,20
	9,70
	9,70
	11,50
	8,20
	9,60

	Global rights index
	0,25
	0,25
	0,25
	1,00
	0,25
	0,25
	0,25
	0,25
	0,25
	0,25
	0,25
	0,25
	0,25
	0,25
	0,25
	0,25
	0,25
	0,25
	0,25
	0,25
	0,25
	0,25

	DALY
	6163
	6233
	5981
	6128
	6255
	5757
	5911
	6000
	5998
	6147
	6377
	5867
	6229
	6137
	6758
	5642
	5553
	5501
	6037
	6109
	6079
	5896

	Life expectancy at birth
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00

	Government health expenditures
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00

	Coverage of health services
	5,30
	8,20
	7,20
	8,00
	5,00
	7,50
	4,80
	4,40
	10,00
	17,60
	16,00
	3,60
	14,80
	11,70
	10,70
	5,30
	4,50
	4,10
	7,70
	6,30
	3,20
	5,10

	Food insecurity
	0,72
	0,55
	0,82
	1,00
	0,48
	0,94
	0,76
	0,98
	0,97
	0,31
	1,47
	1,00
	1,00
	1,00
	1,00
	0,99
	1,12
	1,12
	0,94
	1,59
	1,45
	1,07

	Consumer expenditure spent on food
	0,20
	0,40
	0,25
	0,30
	0,15
	0,50
	0,30
	0,30
	0,50
	0,20
	0,30
	0,05
	0,15
	0,40
	0,30
	0,20
	0,10
	0,10
	0,25
	0,30
	0,30
	0,05

	Human development Index
	0,01
	0,01
	0,01
	0,01
	0,01
	0,01
	0,01
	0,02
	0,27
	0,02
	0,01
	0,18
	0,02
	0,02
	0,02
	0,01
	0,01
	0,01
	0,02
	0,01
	0,01
	0,01

	Self-reported life satisfaction
	3,50
	3,60
	3,60
	3,90
	3,60
	3,70
	3,60
	3,70
	3,50
	2,80
	3,80
	3,50
	3,90
	3,70
	3,80
	3,80
	3,90
	4,00
	3,70
	3,90
	3,60
	3,60

	Political empowerment 
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00

	Local supplier quantity
	0,30
	0,30
	0,30
	0,30
	0,30
	0,30
	0,30
	0,30
	0,30
	0,30
	0,30
	0,30
	0,30
	0,30
	0,30
	0,30
	0,30
	0,30
	0,30
	0,30
	0,30
	0,30

	Political stability & absence of violence
	0,21
	0,22
	0,21
	0,21
	0,21
	0,21
	0,21
	0,21
	0,21
	0,21
	0,21
	0,21
	0,21
	0,21
	0,21
	0,21
	0,21
	0,21
	0,21
	0,21
	0,21
	0,21

	Population covered by social protection benefits
	0,00
	0,00
	0,00
	0,00
	0,00
	15,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	15,00
	15,00
	15,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00

	Ratifications of human rights instruments
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00

	Migrant acceptance
	3,50
	3,60
	3,60
	3,90
	3,60
	3,70
	3,60
	3,70
	20,00
	20,00
	20,00
	3,50
	3,90
	3,70
	3,80
	3,80
	3,90
	4,00
	3,70
	3,90
	3,60
	3,60

	Migration stock
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00

	Unemployment
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00

	Corruption perception index
	1,87
	3,32
	2,89
	2,78
	1,98
	2,64
	1,17
	2,27
	3,59
	2,50
	2,27
	4,24
	2,03
	3,35
	1,60
	3,72
	1,36
	3,78
	1,36
	1,63
	1,70
	2,23
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