Social life cycle assessment (SLCA) of Swedish conventional and organic pig production
The International Journal of Life Cycle Assessment

S. Zira1*, E. Röös2, E. Ivarsson3, R. Hoffmann4 and L. Rydhmer1
1Department of Animal Breeding and Genetics, Swedish University of Agricultural Sciences, SLU Box 7023, 75007 Uppsala, Sweden
2Department of Energy and Technology, Swedish University of Agricultural Sciences, SLU Box 7032, 75007 Uppsala, Sweden
3Department of Animal Nutrition and Management, Swedish University of Agricultural Sciences, SLU Box 7024, 75007 Uppsala, Sweden
4Department of Economics, Swedish University of Agricultural Sciences, SLU Box 7013, 75007 Uppsala, Sweden
*Corresponding author: Email: stanley.zira@slu.se, +46760936626, +4618 674544

Supplementary Material


Table of Contents
1. Social sustainability issues	4
Table 1: The full list of issues from literature and workshop with experts for the stakeholder category ‘workers’	4
Table 2: The full list of issues from experts for the stakeholder category ‘farmer’ (New stakeholder)	5
Table 3: The full list of issues from the literature and experts for the stakeholder category ‘local community’	6
Table 4: The full list of issues from the literature and experts for the stakeholder category ‘consumers’	8
Table 5: The full list of issues from the literature and experts for the stakeholder category ‘pigs’ (New stakeholder)	8
Table 6: The full list of issues from the literature and experts for the stakeholder category ‘society’	10
Table 7: Experts at the workshop	11
2. Reference frame	12
Table 8: The reference frame	12
3. Calculation of Social Risk Time (SRT) and Social Hotspot Index (SHI)	13
Table 9: Example with calculation of Social Risk Time (SRT) and Social Hotspot Index (SHI) for the conventional pigs as a stakeholder	13
4. Computation of Social Risk	15
Table 10: The Social Risk (SR) for workers at the soy farms in Brazil, Italy and China	15
Table 11:  The Social Risk (SR) for workers at the rapeseed farms in Sweden and Denmark	20
Table 12: The Social Risk (SR) for workers at the pig farms in Sweden	22
Table 13: The Social Risk (SR) for workers at the slaughterhouses in Sweden	25
Table 14: The Social Risk (SR) for farmers at the pig farms in Sweden	27
Table 15: The Social Risk (SR) for the local community at the soy farms in Brazil, Italy and China	29
Table 16: The Social Risk (SR) for the local community at the rapeseed farms in Sweden and Denmark	31
Table 17: The Social Risk (SR) for the local community at the pig farms in Sweden	32
Table 18: The Social Risk (SR) for local community at the slaughter house	33
Table 19: The Social Risk (SR) for consumers of pork in Sweden	34
Table 20: The Social Risk (SR) for pigs at the pig farm in Sweden	36
Table 21: The Social Risk (SR) for pigs at the slaughterhouse in Sweden	41
Table 22: The Social Risk (SR) for the society at the soy farms in Brazil, Italy and China	42
Table 23: The Social Risk for the society at the rapeseed farms in Sweden and Denmark	43
Table 24: The Social Risk for the society at the pig farms in Sweden	44
4. Questionnaires (Example for workers)	47
4.1 Workers Soybean farm	47
4.2 Pig farm workers	50
4.3 Rapeseed workers	52
4.4 Slaughterhouse workers in Sweden	54
5. Matrices AHP	56
Table 24: AHP Scores matrices, consistency and iterations for workers	56
Table 25: AHP Scores matrices, consistency and iterations for local community	57
Table 26: AHP Scores matrices, consistency and iterations for consumers	57
Table 27: AHP Scores matrices, consistency and iterations for pigs	58
Table 28: AHP Scores matrices, consistency and iterations for society	58
References	59



[bookmark: _Toc46477426]1. Social sustainability issues 
[bookmark: _Toc46477427]Table 1: The full list of issues from literature and workshop with experts for the stakeholder category ‘workers’ 
	Subsystem
	Subcategory 
	Social sustainability issue
	Comments

	Soybean farm 


	Freedom of association 
	Organization freedom and uniona
	Included.  

	
	Child labour
	Poor application of the UN Convention on the Rights of the Childa 
	Included. Used general national data as it was difficult to get specific crop farming data

	
	Fair salary 
	Low wages (The Dutch Soy Coalition 2008) 
	Included 

	
	Working hours 
	Long working hoursa 
	Included. Used general national data as it was difficult to get specific crop farming data

	
	Forced labour 
	Slavery (The Dutch soy coalition 2008) 
	Included.  

	
	Equal opportunities
	Gender inequality at farmsa
	Included.  

	
	
	Age of workforcea
	Not included as no data were found.

	
	Health and safety
	Limited access to health services (The Dutch Soy Coalition 2008) 
	Included. Used national data as it was difficult to get specific crop farming data

	
	
	Risk of cancer from pesticide use (Walker et al. 2005) 
	Included 


	
	
	Pesticide acute poisoning (Walker et al. 2005)
	Not included due to lack of data, but partly covered by Poor training of workers 

	
	
	Pesticide effects on the immune system (Walker et al. 2005)
	

	
	
	Pesticide effects on reproductive and nervous systems (Walker et al. 2005)
	

	
	
	Poor training of farm workers on management of chemicals, safety, first aid and waste management on farmsa
	Included 


	
	Social benefits and security

	Unsatisfactory social benefits (Zortea et al. 2018)
	Included 


	
	
	Poor accommodation (The Dutch Soy Coalition 2008)
	Not included as no data were found

	
	Human rightsa 
	Poor application of the UN Guiding Principles on Business and Human Rightsa
	Human rights is a broad topic. Partly covered by the other indicators used here   

	Rapeseed farmb 
	Freedom of association 
	Organization freedom and unionc
	Not included as this was not raised as an issue for crop farms in Europe

	
	Child labour
	Poor application of the UN Convention on the Rights of the Childc 
	Not included as this was not raised as an issue for crop farms in Europe

	
	Fair salary 
	Low wagesc 
	Included. Used national data as it was difficult to get specific crop farm data

	
	Working hours 
	Long working hoursc 
	Included. Used national data as it was difficult to get specific crop farm data

	
	Forced labour 
	Slaveryc 
	Included  

	
	Equal opportunities
	Gender inequality at farmsc
	Included

	
	
	Age of workforcec
	Not included as no data were found.

	
	Health and safety
	Limited access to health servicesc 
	Included. Used national data as it was difficult to get specific crop farm data

	
	
	Risk of cancer from pesticide usec 
	Not included. Not regarded as an issue because of strict regulations and advanced spraying technologies in Europe

	
	
	Pesticide acute poisoningc 
	

	
	
	Pesticide effects on the immune systemc 
	

	
	
	Pesticide effects on reproductive and nervous systemsc 
	

	
	
	Poor training of farm workers on management of chemicals, safety, first aid and waste management on farmsc
	

	
	Social benefits and security

	Unsatisfactory social benefitsc  
	Not included as this was not raised as an issue for crop farms in Europe

	
	
	Poor accommodationc 
	Not included as no data were found 

	
	Human rightsa
	Poor application of the UN Guiding Principles on Business and Human Rightsc
	Human rights is a broad topic. A lack of availability of human rights index data made it difficult to include in the assessment. Partly covered by the other indicators used here   

	Pig farm

	Freedom of association 
	Organization freedom and uniona
	Not included as no specific data were available; only an index with many other indicators.  

	
	Child labour 
	-
	Not included as this was not raised as an issue for pig farms in Europe

	
	Fair salary
	Lower salary for pig care takers due to rise of industrial pig production (Honeyman 1996)
	Included

	
	Working hours
	Long working time (Porcher 2011) 
	Included. Used general national data as it was difficult to get specific pig farm data

	
	
	Low availability of facilities and rooms for staff like lunch room, toilet and showera 
	Regulation requires facilities for staff. Not included as no data were found

	
	
	Working outside in cold weather for long hoursa 
	Not included as no data were found

	
	Forced labour
	-
	Not included as this was not raised as an issue for pig farms in Sweden

	
	Health and safety
	Respiratory diseases (Donham et al. 2006; Preller et al. 1995) 
	Included


	
	
	Air quality 
Endotoxins (Preller et al. 1995)  
Ammonia (Boogaard et al. 2011)
Dust (Boogaard et al. 2011)
Smell (Boogaard et al. 2011)
Hydrogen sulphide (Mcglone 2013)
	Not included as these are causes of respiratory disease and covered by respiratory diseases

	
	
	Antibiotic resistance (Methicillin Resistant Staphylococcus Aureus –MRSA) (Van Boeckel et al. 2015)
	Included

	
	
	Poor mental health (Porcher 2011; Donham et al. 2006) 
	Not included as no data were found 

	
	
	Musculoskeletal disorders (MSD)a 
	Included 

	
	
	Accidentsa 
	Included

	
	
	Infectious disease
Influenza virus and Brucella spp (Porcher 2011) 
	Not included as no data were found

	
	
	Risk of handling drugsa
	Not included as no data were found

	
	
	Noise of machine (Boogaard et al. 2011)
	Not included as no data were found

	
	Social benefits and security

	Rare paid sick leave on pig farms (Porcher 2011)
	Included

	
	
	Other benefits like housinga 
	Not included as no data were found

	
	Professional  developmenta 
	High worker turnover (Mcglone and Pond 2003)
	Not included as no data were found

	
	Training and educationa 
	Poor worker training (Mcglone and Pond 2003)
	Not included as no data were found

	
	Communicationa 
	Language barriers between workers from other countries and Swedish farm managersa
	Not included as no data were found 

	Slaughterhouse

	Freedom of association 
	-
	Not included as this was not raised as an issue for workers at Swedish slaughterhouses

	
	Child labour
	-
	Not included as this was not raised as an issue for workers at Swedish slaughterhouses

	
	Fair salary
	Low wages (Dillard 2008)
	Included

	
	Working hours
	Long working time (Dillard 2008)
	Included

	
	Forced labour
	-
	Not included as this was not raised as an issue for workers at Swedish slaughterhouses

	
	Equal opportunities
	Gender inequalitya
	Included 

	
	Health and safety
	Accidents - physical danger from sharp knives (Dillard 2008)
	Included

	
	
	Work related sickness (Musculoskeletal disorders, Tendonitis, Carpal tunnel syndrome, White finger, Psychological traumatic stress) (Dillard 2008) 
	Included

	
	
	Poor compensation for mental and emotional harm of abattoir work (Dillard 2008)
	Not included as no data were found


a Input from the workshop (the others issues are from the literature search)
b All sustainability issues identified for the Soybean farm were also listed for the Rapeseed farm

[bookmark: _Toc46477428]Table 2: The full list of issues from experts for the stakeholder category ‘farmer’ (New stakeholder)  
	Subcategory 
	Social sustainability issue
	Comments

	Freedom of association
	Organization freedom and uniona
	Included

	Fair incomea 
	Lower income for farmersa
	Included 

	Working hours
	Long working timea
	Included

	Health and safety
	Antibiotic resistance (Methicillin Resistant Staphylococcus Aureus)a
	Included

	
	Musculoskeletal disordersa
	Included

	
	Accidentsa
	Included

	Social benefits and security
	Rare paid sick leave on pig farmsa
	Included

	Work satisfactiona
	Low status and recognition in societya

	Included




The scope only focused on the pig farm
a Input from the workshop (the others issues are from the literature search)

[bookmark: _Toc46477429]Table 3: The full list of issues from the literature and experts for the stakeholder category ‘local community’
	Subsystem
	Subcategory
	Social sustainability issue
	Comments

	Soybean farm 



	Access to material resources 
	Pollution of air and water (Boerema et al. 2016; McGlone 2013) 
	Not included, as it is included in environmental LCA 

	
	
	High water use (Gerbens-Leenes et al. 2013)
	Not included as no data were found 

	
	
	Deforestation (deVisser et al. 2014; The Dutch Soy Coalition 2008)
	Included 


	
	Access to immaterial resources
	Limited access to education and skills development on: ecology, social welfare, production techniques, handling of chemicals, safety, waste management, food safetya
	Not included as no data were found 


	
	Delocalization and migration 
	Delocalization due to expanding farms and land grabbing/land speculation (The Dutch Soy Coalition 2008)
	Included


	
	Cultural heritage
	More cash crop production by small scale farmers at the expense of more traditional crops (The Dutch Soy Coalition 2008)  
	Included


	
	
	Less protection to high cultural conservation values (for example sites, habitats and landscapes of global, national or traditional cultures) 
	Not included as no data were found

	
	Safe and healthy living conditions 
	Human and environmental toxicity from pesticides and herbicides (The Dutch Soy Coalition 2008)
	Included 

	
	Respect of indigenous rights 
	Land conflicts (The Dutch Soy Coalition 2008)  
	Not included because this is covered by delocalization above

	
	Community engagement
	-
	Not included as this was not raised as an issue for the soy farms 

	
	Local employment
	-
	Not included as this was not raised as an issue for the local community but for society level

	
	Secure living conditions 
	-
	Not included as this was not raised as an issue for the soy farms 

	Rapeseed farm 
	Access to material resources
	Pollution of air and watera 
	Not included, as it is included in environmental LCA

	
	
	High water usea 
	Not included as no data were found 

	
	
	Deforestationa 
	Not included as this was not raised as an issue for the rapeseed farms 

	
	Access to immaterial resources
	Limited access to education and skills development on: ecology, social welfare, production techniques, handling of chemicals, safety, waste management, and food safetya
	Not included as no data were found

	
	Delocalization and migration
	Delocalization to urban areas due to fewer and large farmsa
	Included


	
	Cultural heritage
	More cash crop production by small scale farmers at the expense of more traditional cropsa
	Not included as this was not raised as an issue for the rapeseed farms 

	
	
	Less protection to high cultural conservation values (for example sites, habitats and landscapes of global, national or traditional cultures)a
	Not included as no data were found

	
	Safe and healthy living conditions
	Human and environmental toxicity from pesticides and herbicidesa 
	Included 

	
	Respect of indigenous rights
	Land conflictsc 
	Not included as covered by delocalization above

	
	Community engagement
	-
	Not included as this was not raised as an issue for the rapeseed farms 

	
	Local employment
	-
	Not included as this was not raised as an issue for the rapeseed farms 

	
	Secure living conditions 
	-
	Not included as this was not raised as an issue for the rapeseed farms 

	Pig farm

	Access to material resources
	Pollution of air (gas emissions) and groundwater (leaching) (Gerbens-Leenes et al. 2013; McGlone 2013; Honeyman 1996)
	Not included, as it is included in environmental LCA

	
	
	Community assistance from farmers, for example snow clearancea 
	Included

	
	
	Large farms results in improved infrastructure (installation of Internet infrastructure etc)a
	Included

	
	
	Access to farm storesa 
	Included

	
	Access to immaterial resources
	-
	Not included as this was not raised as an issue for the pig farms in Sweden

	
	Delocalization and migration
	Reduction in number of family farms due to industrial pig production (Honeyman 1996)
	Included

	
	
	Human population decline in pig producing areas due to industrial pig production (Honeyman 1996)
	Not included. Covered by reduction in number of family farms above 

	
	Cultural heritage
	Pigs kept indoors and not seen outside (Boogaard et al. 2011)

	Included

	
	
	Ugly farm buildingsa and dirty farm buildings (Boogaard et al. 2011)
	Not included as no data were found

	
	Safe and healthy living conditions 
	Smell, dust and odor from pig production farms (Donham et al. 2006; Honeyman 1996; Preller et al. 1995, Boogaard et al. 2011) Flies from pig production farm (Honeyman 1996)
Noise from pig production farms (Honeyman 1996)
Increase in rodents due to pig farms (Honeyman 1996)
	Not included due to too complex data (example: more pigs - more manure - more smell, but large farms can afford investments in air filter and closed manure facilities)

	
	
	Water borne organisms (Walker et al. 2005)
Salmonella
Campylobacter
Protozoa (Cryptosporidium)
	Not included as no data were found

	
	Respect of indigenous rights
	-
	Not included as this was not raised as an issue for the pig farms in Sweden

	
	Community engagement
	Lack of community engagement by pig farmers (Honeyman 1996)
	Not included as no data were found

	
	Local employment
	 Low recruitment from local community at pig farms (Honeyman 1996)  
	Not included as no data were found

	
	Secure living conditions 
	-
	Not included as this was not raised as an issue for the pig farms in Sweden

	Slaughter house

	Access to material resources
	High amount of water use (Gerbens-leenes et al. 2013; Urlings et al. 1992)
	Included

	
	Access to immaterial resources
	-
	Not included as this was not raised as an issue for the slaughterhouse in Sweden

	
	Delocalization and migration
	-
	Not included as this was not raised as an issue for the slaughterhouse in Sweden

	
	Cultural heritage
	-
	Not included as this was not raised as an issue for the slaughterhouse in Sweden

	
	Safe and healthy living conditions
	Smell (Urlings et al. 1992)
	Not included as no data were found

	
	
	Bacterial, virological hazard (Urlings et al. 1992)
	Not included as no data were found

	
	Respect of indigenous rights 
	-
	Not included as this was not raised as an issue for the slaughterhouse in Sweden

	
	Community engagement
	-
	Not included as this was not raised as an issue for the slaughterhouse in Sweden

	
	Local employment
	-
	Not included as this was not raised as an issue for the slaughterhouse in Sweden

	
	Secure living conditions
	-
	Not included as this was not raised as an issue for the slaughterhouse in Sweden



a Input from the workshop (the others issues are from the literature search)

[bookmark: _Toc46477430]Table 4: The full list of issues from the literature and experts for the stakeholder category ‘consumers’
	Subcategory
	Social sustainability issue
	Comments

	Health and safety
	Health
Obesity due to pork consumption (Walker et al. 2005)
Cardiovascular disease due to excessive meat consumption (Walker et al. 2005)
Type II diabetes due to excessive meat consumption (Walker et al. 2005)
Cancer due to excessive meat consumption (Grunert et al. 2018)
	Included

	
	Food safety
Listeria spp infection from meat (Davies 2011; Mcglone 2013), Escherichia coli infection from meat (Hansen et al. 2013; Mcglone 2013), Toxoplasma gondii infection from meat (Kijlstra et al. 2004), Salmonella spp infection from meat (McGlone 2013)
Campylobacter spp infection from meat (McGlone 2013)
Yersinia enterocolitica infection from meat (Drummond et al. 2012)
Hepatitis E virus infection from meat (Wacheck et al. 2012)
Antibiotic resistance from meat consumption (Van Boeckel et al. 2015)
	Included

	Feedback mechanisms
	Unavailability of local productsa
	Not included as no data were found

	Transparency
	-
	Not included as this was not raised as an issue for the consumers in Sweden

	Consumer privacy
	-
	Not included as this was not raised as an issue for the consumers in Sweden

	End of life responsibility
	-
	Not included as this was not raised as an issue for the consumers in Sweden

	Perception of valuea 
	Low economic value of pork meata
	Included

	
	Conscience of eating the meat (Boogaard et al. 2011)
	Not included as no data were found. Covered by value of pork above

	Affordabilitya 
	High price of pork (Mcglone 2013)
	Included

	Extrinsic attributesa 
	Known origin of the meat (Bernués et al. 2003)
	Included  

	Eating qualitya 
	Low quality of meat (Boogaard et al. 2011)
	Included



a Input from the workshop (the others issues are from the literature search)

[bookmark: _Toc46477431]Table 5: The full list of issues from the literature and experts for the stakeholder category ‘pigs’ (New stakeholder)
	Subsystem
	Subcategory
	Social sustainability issue
	Comments 

	Pig farm

	Animal friendly housinga
	Daylight for pigs (Boogaard et al. 2011)

	Included 

	
	
	Slatted floor types (Pedersen 2017) 

	Included

	
	
	Freedom to move (Boogaard et al. 2011) 
	Included

	
	
	Outside access (Boogaard et al. 2011)
	Included

	
	
	Distraction material straw (Boogaard et al. 2011)
	Included

	
	
	Crated sowsa
	Included

	
	
	Limited ventilation for pigs, ammonia smell and dusty air (McGlone 2013; Boogaard et al. 2011)
	Not included as no data were found

	
	
	Unrest among the animals (Boogaard et al. 2011)
	Not included as no data were found

	
	
	Dirt in the feeding troughs (Boogaard et al. 2011) 
	Not included as no data were found

	
	
	Low access to water and little space around the drinking water (Boogaard et al. 2011)
	Not included as no data were found

	
	Possibility to express natural behaviora    
	Absence of roughage (Boogaard et al. 2011)
	Included

	
	
	Evidence of tail biting (Sinisalo et al. 2012; Walker and Bilkei 2006; Valros et al. 2004) 
	Included

	
	
	Possibility to express natural behavior - rooting, and lying in the mud (Boogaard et al. 2011)
	Included

	
	Free from fear, pain and injuriesa 
	Scared, stressed, injured and ill animals (Boogaard et al. 2011)
	Included

	
	
	Pain and suffering from sectioning of teeth (Pedersen 2017; Boogaard et al. 2011)
Mental (Fear, anxiety and pain) (Bergstra et al. 2016; Boogaard et al. 2011)
	Not included as no data were found on prevalence of fear, anxiety and pain 

	
	
	Euthanasia (Bergstra et al. 2016)
	Not included since euthanasia can be a sign of high (on individual pig level) and low welfare

	
	Good animal healtha
	Osteochondrosisa 
	Included

	
	
	Swine Erysipelasa
	Included

	
	
	Piglet mortality (Bergstra et al. 2016)
	Included

	
	
	Lung diseasea
	Included

	
	
	Ascaris suum (Sutherland et al. 2013)
	Included 

	
	
	Eimeria spp (Sutherland et al. 2013)
Oesophagostumum spp (Sutherland et al. 2013)
Trichuris suis (Sutherland et al. 2013)
	Not included as no data were as found 

	
	
	Shoulder lesionsa
	Included

	
	
	Weaning age (Bergstra et al. 2016)
	Included

	
	
	Use of antibiotics (Lusk et al. 2006)
	Not included due to lack of data for pigs

	
	Animal friendly managementa
	Tail docking (Bergstra et al. 2016; Boogaard et al. 2011)
	Included 

	
	
	Pain and suffering from castration (Pedersen 2017; Bergstra et al. 2016; Boogaard et al. 2011)

	Not included due to, too complex data (different proportion of entire males and use of immunocastration, analgesia and anaesthesia in different countries and systems)

	
	
	Use of nose rings (Boogaard et al. 2011)
	Included 

	Slaughterhouse 

	Free from fear, pain and injuriesa
	Injuries due to fighting at slaughter house especially overnighta
	Included

	
	Animal friendly managementa
	Stress in pigs at slaughter, and poor meat quality (an indicator of stress). Fear/stress due to transport and handling before slaughter (Carlsson et al. 2007) 
	Included



a Input from the workshop (the others issues are from the literature search)



[bookmark: _Toc46477432]Table 6: The full list of issues from the literature and experts for the stakeholder category ‘society’
	Subsystem
	Sub category
	Social sustainability issue
	Comments

	Soybean farm 



	Public commitment to sustainability 
	Commitment to environmental sustainability: Deforestation (The Dutch Soy Coalition 2008); 
Loss of biodiversity, erosion and degradation (De Visser et al. 2014; The Dutch Soy Coalition 2008) 
	Included 

	
	Contribution to economic development
	Land inequality (The Dutch Soy Coalition 2008)

	Not included as this was covered in local community 

	
	
	Low employment due mechanization of crop cultivation (The Dutch Soy Coalition 2008) 
	Included 

	
	
	Loss of possible revenue from taxation by local councils as exported crop is not taxed (The Dutch Soy Coalition 2008)
	Not included as no data was found on taxation

	
	Prevention and mitigation of armed conflicts
	-
	Not included as this was not raised as an issue for the society for the soy farm 

	
	Technology development
	-
	Not included as this was not raised as an issue for the society for the soy farm 

	
	Corruption 
	-
	Not included as this was not raised as an issue for the society for the soy farm 

	
	Contribution to food production/securitya 
	Low productivity per hectarea
	Included


	Rapeseed farm 
	Public commitment to sustainability 
	Commitment to environmental sustainability: Deforestation, loss of biodiversity, erosion and degradationc 
	Included

	
	Contribution to economic development
	Land inequalityc 
	Not included as this was covered in local community 

	
	
	Low employment due mechanization of crop cultivationc 
	Included 

	
	
	Loss of possible revenue from taxation by local councils as exported crop is not taxedc 
	Not included as no data were found on taxation.

	
	Prevention and mitigation of armed conflicts
	-
	Not included as this was not raised as an issue for the society for the rapeseed farm 

	
	Technology development
	-
	Not included as this was not raised as an issue for the society for the  rapeseed farm

	
	Corruption 
	-
	Not included as this was not raised as an issue for the society for the rapeseed farm

	
	Contribution to food production/securitya
	Low productivity per hectarec
	Included


	Pig farm 

	Public commitment to sustainability
	High food/feed competition (Walker et al. 2005)
	Included

	
	
	Commitment to environmental sustainability and animal welfare (McGlone 2013; Boogaard et al. 2011)
	Not included as there were no data on the reference point

	
	
	Low use of food wastea
	Not included as this is covered in high food feed competition above 

	
	
	Contribution to antibiotic resistancea
	Included

	
	
	Reduction of the animal genetic variability (Nardone and Gibon 2015)
	Included 

	
	Contribution to economic development
	Aging of pig farmers (Honeyman 1996)
	Included

	
	
	Limited sourcing of local inputsa 
	Not included as no data were found

	
	
	Shift from family to industrial farmsa
	Not included as no data were found

	
	
	Low employment (work hours per 1000kg pork)a
	Included

	
	Prevention and mitigation of armed conflicts
	-
	Not included as this was not raised as an issue for the society for the pig farm in Sweden

	
	Technology development
	-
	Not included as this was not raised as an issue for the society for the pig farm in Sweden

	
	Corruption 
	-
	Not included as this was not raised as an issue for the society for the pig farm in Sweden

	
	Contribution to food production/securitya 
	Low productivity per sowa
	Included

	Slaughterhouse 
	Public commitment to sustainability 
	-
	Not included as this was not raised as an issue for the society for the slaughterhouse in Sweden.

	
	Contribution to economic development
	-
	Not included as this was not raised as an issue for the society for the slaughterhouse in Sweden

	
	Prevention and mitigation of armed conflicts
	-
	Not included as this was not raised as an issue for the society for the slaughterhouse in Sweden.

	
	Technology development
	-
	Not included as this was not raised as an issue for the society for the slaughterhouse in Sweden.

	
	Corruption 
	-
	Not included as this was not raised as an issue for the society for the slaughterhouse in Sweden.



a Input from the workshop (the others issues are from the literature search)
b All social sustainability issues identified for the Soybean farm were also listed for the Rapeseed farm

[bookmark: _Toc46477433]Table 7: Experts at the workshop 

	Stakeholders profession
	Quantity

	Veterinarian
	1

	Animal nutrition
	1

	Farmer unions/representatives
	3

	Farmer advisory services
	2

	Sustainability researchers 
	5

	Slaughterhouse
	1






[bookmark: _Toc46477434]2. Reference frame
[bookmark: _Toc46477435]Table 8: The reference frame 
	Stakeholder
	Subsystem
	Reference frame

	Workers
	Soybean farm  
	European workers

	
	Rapeseed farm 
	European workers

	
	Pig farm 
	European workers

	
	Slaughterhouse 
	European workers

	Farmers 
	Pig farm
	European workers

	Pigs
	Pig farm 
	European pigs 

	
	Slaughterhouse 
	European pigs 

	Local community 
	Soybean farm  
	European residents per 3 square kilometer 

	
	Rapeseed farm 
	European residents per 3 square kilometer

	
	Pig farm
Slaughterhouse  
	European residents per 3 square kilometer 
European residents per 3 square kilometer

	Society 

	Soybean farm 
Rapeseed farm  
Pig farm
	European residents per 2000 square kilometers
European residents per 2000 square kilometers 
European residents per 2000 square kilometers

	Consumers
	Consumption
	Consumers in European countries







[bookmark: _Toc46477436]3. Calculation of Social Risk Time (SRT) and Social Hotspot Index (SHI)

[bookmark: _Toc46477437]Table 9: Example with calculation of Social Risk Time (SRT) and Social Hotspot Index (SHI) for the conventional pigs as a stakeholder
	Subsystem
	j
	Subcategory
	Inventoryindicator, k
	Activity variable 
	Social Risk,

	Weight,

	Social Risk Time 

	Worst
Impact Time

	Social Hotspot Index



	Farm 
	

1
	Animal friendly housing
	

1
	 5 000
	  0
	    0.025
	     0
	120
	

	
	
	
	2
	
	  0
	    0.025
	     0
	          120
	

	
	
	
	3
	
	0.58
	    0.025
	   72.0
	120
	

	
	
	
	4
	
	0.65
	    0.025
	   81
	120
	

	
	
	
	5
	
	0.37
	    0.025
	   46
	120
	

	
	
	
	6
	
	  0
	    0.025
	     0
	120
	

	
	
1

	Possibility to express normal behaviour
	


7
	  5 000
	0.91
	


  0.052
	240
	   259
	

	
	
	
	8
	
	0.25
	  0.052
	  65
	   259
	

	
	
	
	9
	
	  0
	  0.052
	    0
	   259
	

	
	1
	Free from fear, pain and injuries
	10
	  5 000
	0.50
	0.28
	710
	1410
	

	
	1
	Good animal health
	11
	  5 000
	0.45
	0.04
	  90
	  199
	

	
	
	
	12
	
	0.48
	0.04
	  96
	  199
	

	
	
	
	13
	
	0.66
	0.04
	130
	  199
	

	
	
	
	14
	
	0.06
	0.04
	  12
	  199
	

	
	
	
	15
	
	0.08
	0.04
	  16
	  199
	

	
	
	
	16
	
	0.52
	0.04
	100
	  199
	

	
	
	
	17
	
	0.40
	0.04
	  80
	  199
	

	
	1
	Tail docking 
	18
	   5 000
	  0
	  0.069
	    0
	  344
	

	
	
	
	19
	
	  0
	  0.069
	    0
	  344
	

	
	
	
	
	
	
	
	
	
	0.35

	Slaughter-house 
	

2
	Free from fear, pain and injuries
	

1
	                           0.50
	0.50
	

0.50
	 0.13
	            0.26
	

	
	2


	Animal friendly management
	

2
	0.50
	0.46
	

0.50
	 0.12
	           0.26
	

	
	
	
	
	
	
	
	
	
	0.48

	
i denotes stakeholder where i=1 in this example, j denotes subsystem where  j = 1,2 and k denotes inventory indicators where k = 1, 2,…19 and  ,  ,  .5,   ,  and  
 
SHI for subsystem 2 for stakeholder i:  
Same process for calculating  = 0.35
Stakeholder i: (0.35*5000/5000.5) + (0.48*0.5/5000.5) = 0.35
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[bookmark: _Toc46477438]4. Computation of Social Risk  
[bookmark: _Toc46477439]Table 10: The Social Risk (SR) for workers at the soy farms in Brazil, Italy and China 
	Subcategory
	Social sustainability issue
	Weight
	Conventional 
SR
	Organic 
SR
	Comments, social impact variables for each subsystem and reference point 

	Freedom of association and collective bargaining 
	Organization freedom and uniona
	0.062
	0.670
	0.540
	Global rights index workers
Workers may be deterred from their right of freedom to form unions (ITUC, 2018). We used the Global rights index rating which ranges from 1 to +5 with 1 being the best and +5 being the worst (ITUC 2018) as a proxy for organization freedom of workers. 

For the organic system we attributed 0.53 of the social impact to the soy from China and 0.47 of the social impact to soy from Italy based on the ratios in the diet composition. For the conventional system we attributed 100% of the social impact to soy from Brazil.

Global rights index Brazil rating (Conventional) = 4.00 (ITUC 2018)
Global rights index China rating (Organic) = 5.00 (ITUC 2018)
Global rights index Italy rating (Organic) = 1.00 (ITUC 2018)

Average Global rights index for Europe as reference = 2.48 (ITUC 2018)

NB: Data for soy farm in Brazil, Italy and China not available therefore used national data  

	Child labour 
	Poor application of the UN Convention on the Rights of the Childa
	0.174
	0 
(0.690 if certification is not considered effective)
	0
(0.680 if certification is not considered effective)
	Child labor percentage 
Child labor is when children between 5-11 years are engaged either in economic work for at least 1 hour or 21 hours of household work per week and/or those between 12 -14 years either working at least 14 hours of economic work or 21 hours of household work; and/or those between 15-17 years either working up to 43 hours of economic activities per week or unpaid household work (UNICEF Data 2019a). Both the organic certification (KRAV) and the RTRS and ProTerra certification includes rules to prevent child labor. If we assume that certification is effective, both systems have a SR of 0. However, child labor is difficult to prevent and fraud is possible. Therefore, we also calculated the risk of child labor in a case when certification is not effective.

For the organic system we attributed 0.53 of the social impact to the soy from China and 0.47 of the social impact to soy from Italy based on the ratios in the diet composition. For the conventional system we attributed 100% of the social impact to soy from Brazil. 

Percentage child labor Brazil (Conventional) = 7.00 (UNICEF Data 2019a) 

Percentage child labor China (Organic) = 7.74 (Tang et al. 2018)

Percentage child labor Italy (Organic) = 5.62 (Council of Europe 2018)

Europe and Eurasia average percentage child labor as reference = 4.10 (Bureau of International Labor Affairs 2018)

NB: Data for soy farm in Brazil, Italy and China not available therefore used national data  
NB Used the Europe and Eurasia average as the one for Europe was not available. 


	Fair salary 
	Low wages (The Dutch Soy Coalition 2008)
	0.060
	0
(0.710 if certification is not considered effective)
	0
(0.720 if certification is not considered effective)

	Minimum wage versus average wage 
Globally, about 550 million workers earn wages from their labour in agricultural production and the wages for some of these workers is below the minimum required for sustenance (ILO 2019a). Both the organic certification (KRAV), the RTRS and ProTerra certification includes rules to ensure appropriate wage levels. If we assume that certification is effective, both systems have a SR of 0. However, wage level can be difficult to verify and fraud is possible. Therefore, we also calculated the risk of low wages in a case when certification is not effective.

In this case, due to lack of data, we assumed that the wage for agricultural workers is the minimum wage in a country. The minimum wage is the lowest individual earning from work that is obtained in a country. We used this as a proxy for low income for workers by comparing the minimum wage versus the average wage of all workers in a country. 

For the organic system we attributed 0.53 of the social impact to the soy from China and 0.47 of the social impact to soy from Italy based on the ratios in the diet composition. For the conventional system we attributed 100% of the social impact to soy from Brazil.

Minimum wage Brazil (Conventional) = 998 BRL/month (Trading Economics 2019a)
Minimum wage China (Organic) = 2480 CNY/month (Trading Economics 2019b)
Minimum wage Italy (Organic) = 1165 EUR/month (Trading Economics 2019c)

Average wage monthly earnings as reference for Brazil = 2057 BRL (ILOSTAT 2019a)
Average wage monthly earnings as reference for China = 5631 CNY (ILOSTAT 2019a; National Bureau of Statistics of China 2009)
Average wages monthly earning as reference for Italy = 2151 EUR (ILOSTAT 2019a)

NB: Data for soy farm in Brazil, Italy and China not available therefore used national data  


	Working hours 
	Long working hoursa

	0.056
	0
(0.480 if certification is not considered effective)
	0
(0.520 if certification is not considered effective)
	Work hours per week
Both the organic certification (KRAV), the RTRS and ProTerra certification includes rules to ensure appropriate working hours. If we assume that certification is effective, both systems have a SR of 0. However, appropriate working hours can be difficult to verify and fraud is possible. Therefore, we also calculated the risk of long working hours in a case when certification is not effective.

The general standard of 48 regular hours of work per week and a maximum of eight hours per day applies as the standard framework for work hours (ILO 2019b). However, in this study we used the European average hours per week as our reference. 

For the organic system we attributed 0.53 of the social impact to the soy from China and 0.47 of the social impact to soy from Italy based on the ratios in the diet composition. For the conventional system we attributed 100% of the social impact to soy from Brazil.

Work hours per week Brazil (Conventional) = 38 (ILOSTAT 2019a)
Work hours per week China (Organic) = 46 (ILOSTAT 2019a) 
Work hours per week Italy (Organic) = 37 (ILOSTAT 2019a) 

Work hours per week Europe as reference = 40.3 (EUROSTAT 2018a)
NB: Data for soy farm not available therefore used national data


	Forced labour 
	Slavery (The Dutch soy coalition 2008)
	0.259

	0.290 
	0.390 
	Global slavery index
The Global slavery index measures the level of modern day slavery in terms of the number of the population in modern slavery per 1000 people in a country (Walk Free Foundation 2018). We used this as a proxy for slavery in soybean farming. 

For the organic system we attributed 0.53 of the social impact to the soy from China and 0.47 of the social impact to soy from Italy based on the ratios in the diet composition. For the conventional system we attributed 100% of the social impact to soy from Brazil.

Global slavery index Brazil (Conventional) victims for every 1000 workers = 1.8 (Walk Free Foundation 2018)
Global slavery index China (Organic) victims for every 1000 workers = 2.8 (Walk Free Foundation 2018)
Global slavery index Italy (Organic) victims for every 1000 = 2.4 (Walk Free Foundation 2018)

Global Slavery Index Europe as reference victims for every 1000 workers = 3.7 (Walk Free Foundation 2018)

NB: Data for soy farm not available therefore used national data


	Equal opportunities/discrimination
	Gender inequality at farmsa
	0.093

	0.850
	0.440
	Gender inequality index 
Gender inequality is a concern in the soy sector in the world as women are discriminated (Proforest undated). Gender inequality index measures the level of gender disparity. The higher the value the more the inequality. We used this as a proxy for gender inequality at soy farms. 

For the organic system we attributed 0.53 of the social impact to the soy from China and 0.47 of the social impact to soy from Italy based on the ratios in the diet composition. For the conventional system we attributed 100% of the social impact to soy from Brazil.

Gender inequality index Brazil (Conventional) = 0.441 (UNDP 2013)
Gender inequality index China (Organic) = 0.202 (UNDP 2013) 
Gender inequality index Italy (Organic) = 0.067 (UNDP 2013) 

Gender inequality index Europe as reference = 0.160 (UNDP 2013)

NB: Data for soy farm in Brazil, Italy and China not available therefore used national data  


	Health and safety
	Limited access to health services (The Dutch Soy Coalition 2008)

	0.231
	0.750
	0.620
	Hospital beds per 1000 inhabitants
Soybean farm workers have limited access to health services (The Dutch Soy Coalition 2008). We used Hospital beds per 1000 inhabitants as a proxy for access to health services as this shows patients’ access by way of the number of available beds at public and private hospitals, as well as rehabilitation centers per 1000 inhabitants in a country (World bank, 2019a). 

For the organic system we attributed 0.53 of the social impact to the soy from China and 0.47 of the social impact to soy from Italy based on the ratios in the diet composition. For the conventional system we attributed 100% of the social impact to soy from Brazil.

Hospital beds per 1000 inhabitants Brazil (Conventional) = 2.3 (World bank 2019b)
Hospital beds per 1000 inhabitants China (Organic) = 4.2 (World bank 2019b)
Hospital beds per 1000 inhabitants Italy (Organic) = 3.4 (World bank 2019b) 

Hospital beds per 1000 inhabitants Europe as reference = 5.6 (World bank 2019b) 

NB: Data for soy farm in Brazil, Italy and China not available therefore used national data  


	
	
	
	0.690
	0.610
	Physicians per 1000 inhabitants 
This is another proxy that we used to show access to health services through the number of general and specialist medical practitioners (physicians) (World bank 2019c). 

For the organic system we attributed 0.53 of the social impact to the soy from China and 0.47 of the social impact to soy from Italy based on the ratios in the diet composition. For the conventional system we attributed 100% of the social impact to soy from Brazil.

Physicians per 1000 inhabitants Brazil (Conventional) = 1.90 (World bank 2019d)
Physicians per 1000 inhabitants China (Organic) = 1.70 (World bank 2019d)
Physician per 1000 inhabitants Italy (Organic) = 3.95 (World bank 2019d) 

Physicians per 1000 inhabitants for Europe as reference = 3.56 (World bank 2019d) 

NB: Data for soy farm in Brazil, Italy and China not available therefore used national data  


	
	Risk of cancer from pesticide use (Walker et al. 2005) 

	
	0.700
	0.500
	Percentage of DNA damage in leucocytes of farm and office workers
The exposure to a mixture of pesticides may cause an increase in cells injuries and DNA damage (Benedetti et al. 2013). We used this as an indicator to measure the impact of pesticides on risk of cancer in Brazil. We also used the control group of office workers from the same region as a reference and made an assumption that this can represent the DNA damage in the organic system. 


% DNA damaged leukocytes/farm worker (Conventional) =23.1 (Benedetti et al. 2013)
% DNA damaged leukocytes/office worker (Organic) = 13.3 (Benedetti et al. 2013) 
% DNA damaged leukocytes/office worker as reference = 13.3 (based on the control group) 

Generic


	
	Poor training of workers on management of chemicals, safety, first aid and waste management on farmsa
	
	0.530
	0.500
	Adult literacy rate
Management of chemicals, safety, first aid and waste management is important. Literacy rate is an indicator that measures the number of literate individuals, as a percentage of the total population within an age group (UNESCO 2019). We assumed this could be a proxy for the ability to follow directions for use for chemicals as the elementary schooling curriculum is at least supposed to provide details of pictograms on hazardous substances. 

For the organic system we attributed 0.53 of the social impact to the soy from China and 0.47 of the social impact to soy from Italy based on the ratios in the diet composition. For the conventional system we attributed 100% of the social impact to soy from Brazil.

Adult literacy rate Brazil (Conventional) = 90 (UNICEF DATA 2019b)
Adult literacy rate China (Organic) = 95 (UNICEF DATA 2019b) 
Adult literacy rate Italy (Organic) = 99 (UNICEF DATA 2019b) 

Adult literacy rate Europe as reference = 98 (UNICEF DATA 2019b) 

NB: Data for soy farm in Brazil, Italy and China not available therefore used national data  



	Social benefits and security

	Unsatisfactory social benefits (Zortea et al. 2018)
	0.066
	0.890
	0.660
	Percentage of unemployed receiving social security unemployment benefits 
Soybean workers have unsatisfactory social benefits (Zortea et al. 2018). Share (%) of unemployed receiving social security is an important indicator that measures social benefits (ILOSTAT 2019b). We used this as a proxy for social benefits for workers who could be in and out of work due to the seasonal nature of soy farming. 

For the organic system we attributed 0.53 of the social impact to the soy from China and 0.47 of the social impact to soy from Italy based on the ratios in the diet composition. For the conventional system we attributed 100% of the social impact to soy from Brazil.

% unemployed receiving the benefits Brazil (Conventional) in 2008 = 8.0 (ILOSTAT 2019b)
% unemployed receiving the benefits China (Organic) in 2009 = 14.0 (ILOSTAT 2019b)
% unemployed receiving the benefits Italy (Organic) in 2008-2009 = 52.6 (ILOSTAT 2019b)

% unemployed receiving the benefits Europe as reference in 2008-2009 = 46.1 (ILOSTAT 2019b)

NB: Data for soy farm in Brazil, Italy and China not available therefore used national data  



	
	
	
	0.710
	0.720

	Public social protection expenditure on benefits 
This is an indicator that measures the social protection for the working age as a percentage of the gross domestic product of a country (ILOSTAT 2019b). We used this as a proxy to capture the employed workers. 

For the organic system we attributed 0.53 of the social impact to the soy from China and 0.47 of the social impact to soy from Italy based on the ratios in the diet composition. For the conventional system we attributed 100% of the social impact to soy from Brazil.

Public social protection expenditure % of GDP Brazil (Conventional) in 2009 = 2.6 (ILOSTAT 2019c)
Public social protection expenditure % of GDP China (Organic) in 2009 = 1.9 (ILOSTAT 2019c)
Public social protection expenditure % of GDP Italy (Organic) in 2009 = 3.4 (ILOSTAT 2019c)

Public social protection expenditure % of GDP Europe as reference in 2009 = 5.23 (ILOSTAT 2019c)

NB: Data for soy farm in Brazil, Italy and China not available therefore used national data  




a Input from the workshop (the others issues are from the literature search)




[bookmark: _Toc46477440]Table 11:  The Social Risk (SR) for workers at the rapeseed farms in Sweden and Denmark 
	Subcategory
	Social sustainability issue
	Weight
	Conventional 
SR
	Organic 
SR 
	Comments, social impact variables for each subsystem and reference point 

	Fair salary 
	Low wagesb
	0.043
	0.620


	0.620

	Lowest wage versus average wage 
Due to lack of data, we assumed that the wage for agricultural workers is the minimum wage in a country. The minimum wage is the lowest individual earning from work that is obtained in a country. We used this as a proxy for low income for workers by comparing the minimum wage versus the average wage of all workers in a country. 

For the conventional system we attributed 0.18 of the social impact to the rapeseed from Sweden and 0.82 of the social impact to rapeseed from Demark based on the ratios in the diet composition. For the organic system we attributed 100% of the social impact to rapeseed from Denmark.

Lowest wage Denmark (Organic and Conventional) = 19360 DKK/month (average minimum wage) (Minimum Wage Organization 2019)
2593.58 EUR/month (ECB 2019)    Rate 1 EUR: 7.46 DKK, Date 05/04/2019
Lowest wage Sweden (Conventional)= 23513.60 SEK/month (Trading Economics 2019d)
2255.28 EUR/month (ECB 2019)    Rate 1 EUR: 10.426 SEK, Date 05/04/2019

Average wages Denmark (Organic and Conventional) as reference = 4291.67 USD/month (OECD 2019)
3820.59 EUR/month (ECB, 2019) Rate 1 EUR: 1.12 USD, Date 05/04/2019
Average wages Sweden (Conventional) as reference = 3533.33 USD/month (OECD 2019)
3145.49 EUR/month (ECB 2019) Rate 1 EUR: 1.12 USD, Date 05/04/2019

NB: Data for rapeseed farmers was not available therefore used national data

	Working hours 
	Long working hoursb
	0.073
	0.490


	0.490
	Work hours per week
The general standard of 48 regular hours of work per week and a maximum of eight hours per day applies as the standard framework for work hours (ILO 2019b). However, in this study we used the European average hours per week as our reference. 

For the conventional system we attributed 0.18 of the social impact to the rapeseed from Sweden and 0.82 of the social impact to rapeseed from Demark based on the ratios in the diet composition. For the organic system we attributed 100% of the social impact to rapeseed from Denmark.

Work hours per week Denmark (Organic and Conventional) = 38.7 (EUROSTAT 2018b)
Work hours per week Sweden (Conventional) = 40.7 (EUROSTAT 2018b)

Work hours per week Europe as reference = 40.3 (EUROSTAT 2018a)
NB: Data for rapeseed farmers was not available therefore used national data


	Forced labour 
	Slaveryb
	0.220 
	0.260

	0.260
	Global slavery index
The Global slavery index measures the level of modern day slavery in terms of the number of the population in modern slavery per 1000 people in a country (Walk Free Foundation 2018). We used this as a proxy for slavery in rapeseed farming. 

For the conventional system we attributed 0.18 of the social impact to the rapeseed from Sweden and 0.82 of the social impact to rapeseed from Demark based on the ratios in the diet composition. For the organic system we attributed 100% of the social impact to rapeseed from Denmark.

Global slavery index Denmark (Organic and Conventional) victims for every 1000 = 1.6 (Walk Free Foundation 2018) 

Global slavery index Sweden (Conventional) victims for every 1000 = 1.6 (Walk Free Foundation 2018) 

Global slavery index Europe as reference victims for every 1000 = 3.7 (Walk Free Foundation 2018)

NB: Data for rapeseed farmers was not available therefore used national data

	Equal opportunities/discrimination
	Gender inequality at farmsb
	0.288
	0.220

	0.220
	Gender inequality index
Gender inequality is a concern in the world as women may be discriminated. Gender inequality index measures the level of gender disparity. The higher the value the more the inequality. We used this as a proxy for gender inequality at rapeseed farms. 

For the conventional system we attributed 0.18 of the social impact to the rapeseed from Sweden and 0.82 of the social impact to rapeseed from Demark based on the ratios in the diet composition. For the organic system we attributed 100% of the social impact to rapeseed from Denmark.

Gender inequality index Denmark (Organic and Conventional) = 0.056 (UNDP 2013) 
Gender inequality index Sweden (Conventional) = 0.054 (UNDP 2013) 

Gender inequality index Europe as reference = 0.16 (UNDP 2013)

NB: Data for rapeseed farmers was not available therefore used national data

	Health and safety
	Limited access to health servicesb
	0.375
	 0.730

	0.730
	Hospital beds per 1000 inhabitants 
We used Hospital beds per 1000 inhabitants as a proxy for access to health services as this shows patients’ access by way of the number of available beds at public and private hospitals, as well as rehabilitation centers per 1000 inhabitants in a country (World bank, 2019a). 

For the conventional system we attributed 0.18 of the social impact to the rapeseed from Sweden and 0.82 of the social impact to rapeseed from Demark based on the ratios in the diet composition. For the organic system we attributed 100% of the social impact to rapeseed from Denmark.

Hospital beds per 1000 inhabitants Denmark (Organic and conventional) = 2.5 (World bank 2019b) 

Hospital beds per 1000 inhabitants Sweden (Conventional) = 2.6 (World bank 2019b) 

Hospital beds per 1000 inhabitants for Europe (EU) as reference = 5.6 (World bank 2019b) 

NB: Data for rapeseed farmers was not available therefore used national data



	
	
	
	 0.480

	0.490
	Physicians per 1000 inhabitants 
This is another proxy that we used to show access to health services through the number of general and specialist medical practitioners (physicians) (World bank 2019c). 

For the conventional system we attributed 0.18 of the social impact to the rapeseed from Sweden and 0.82 of the social impact to rapeseed from Demark based on the ratios in the diet composition. For the organic system we attributed 100% of the social impact to rapeseed from Denmark.

Physician per 1000 inhabitants Denmark (Organic and conventional) = 3.66 (World bank 2019d) 

Physician per 1000 inhabitants Sweden (Conventional) = 4.19 (World bank 2019d) 

Physician per 1000 inhabitants for Europe (EU) as reference = 3.56 (World bank 2019d) 

NB: Data for rapeseed farmers was not available therefore used national data




b All Social sustainability issues identified for the Soybean farm were also listed for the Rapeseed farm



[bookmark: _Toc46477441]Table 12: The Social Risk (SR) for workers at the pig farms in Sweden 
	Subcategory
	Social sustainability issue
	Weight
	Conventional 
SR
	Organic 
SR 
	Comments, social impact variables for each subsystem and reference point

	Fair salary 
	Lower salary for pig care takers due to rise of industrial pig production (Honeyman 1996)
	0.201
	0.630
	0.630
	Average wage per month
The average salary per month data were available for animal care takers in Sweden. We assumed the collective bargaining agreement is applied in both organic and conventional systems. 

Average wage per month (Conventional and Organic) 3 years’ experience worker = 21 501 SEK/month (Kollektivavtal 2019)
2316.52 USD/month (ECB 2019) Rate 1 USD: 9.28 SEK, Date 05/04/2019

Average wage in Sweden per month as reference = 3533.33 USD/month (OECD 2019)


	Working hours
	Long working time (Porcher 2011)
	0.254
	0.490
	0.490
	Work hours per week
Excessive work hours create health problems for workers (Porcher 2011). The average work hours per week data were available for animal care takers in Sweden. We assumed the collective bargain agreement is applied in both organic and conventional systems. 

Work hours per week (Conventional and Organic) = 39.5 hours 
(Kollektivavtal 2019)

Work hours per week for workers in Europe as reference = 40.3 hours (EUROSTAT 2018a)


	Health and safety
	Respiratory diseases (Donham et al. 2006; Preller et al. 1995) 	

	0.370
	0.820
	0.820
	Percentage with respiratory disease
Respiratory diseases refer to obstructive pulmonary diseases such as rhinitis, sinusitis, mucus membrane inflammation syndrome, asthma, chronic bronchitis, chronic obstructive pulmonary disease, hypersensitivity pneumonitis, and organic dust toxic syndrome (Cukic et al. 2012; May et al. 2012). Poor air quality in confined animal production housing systems can exacerbate these respiratory diseases (Walser et al. 2015; May et al. 2012).  We used the percentage of non-smoking farmers with asthma as a proxy for respiratory diseases due to poor air quality. We assumed the exposure to poor air quality is the same, for workers in organic and conventional farms.  

% of non-smoking pig farmers with asthma in Sweden = 25 (Carvalheiro et al. 1995)

% of workers with pulmonary disorder in Europe as reference = 10 (EUROSTAT 2016). 

NB: Only data for pig farmer’s asthma available used as a proxy for care takers


	
	Antibiotic resistance (Methicillin Resistant Staphylococcus Aureus –MRSA (Van Boeckel et al. 2015) 
	
	0.100
	0.100
	Risk of antibiotic resistance 
Antibiotics are useful drugs that can be used in the treatment of bacterial infections. However, improper use may lead to a problem of resistant strains of bacteria (WHO, 2018). We used expert judgement to scale the risk of antibiotic resistance for pig farm workers in Sweden. 

Risk of antibiotic resistance for workers is low in Sweden for both systems (Qvarfordt and Tammelin 2018). 

Social Impact on all workers in general in Europe as reference 

NB: Data for pig farm workers in Sweden were not available 


	
	Musculoskeletal disorders (MSD)a
	
	0.600

	 0.650
	Percentage of farm workers with Musculoskeletal disorders (MSD)
Musculoskeletal disorders are an inflammatory and degenerative condition in humans that can affect tendons, muscles, ligaments and blood vessels (Punnet and Wegnum 2004). Musculoskeletal disorders are increasingly becoming an important occupational health issue for workersa (Kumaraveloo et al. 2018). We used the proportion of pig farm workers with musculoskeletal disorders as an indicator. For the organic system we used expert judgement to estimate the proportion of pig farm workers with musculoskeletal disorders as data were not found. 

% of pig farm workers with perceived MSD in Sweden in 2008 (Conventional) = 78 (Kolstrup et al. 2008)
% of pig farm workers with perceived MSD in Sweden in 2008 (Organic) = 90 (Personal Communication Peter Lundqvist 6 June 2019)

% of workers with MSD in Europe as reference = 59.5 (Eurofound and EU-OSHA 2014)

Primary

	
	Accidentsa
	
	0.080
	 0.080
	Accidents per 1000 workers 
Unplanned incidents (that could be prevented) which can result in loss of life or injuries to workers at pig farmsa. We used the data from the Swedish Work Environment Agency accidents per 1000 workers for all farms as a proxy for accidents at the pig farms. We assumed that the occurrence of the accidents is the same for both systems. 

Accidents for farm workers in general in Sweden (Conventional and Organic) = 2 per 1000 workers (Arbetesmiljöverket 2019)
Accidents for workers in general in Europe as reference accidents = 17 per 1000 workers (EUROSTAT 2019a)
NB: Data for organic pig farms workers in Sweden were not available therefore we used national data for farm workers 

 (Interview with Swedish Work Environment Agency employee)

	Social benefits and security

	Rare paid sick leave on pig farms (Porcher 2011)
	0.176
	0.590
	0.590
	Percentage of unemployed receiving social security unemployment benefits 
We used the same concept as for workers at the soy farm workers. We assumed this is the same for both systems. 
% of unemployed receiving the benefits Sweden in 2012 = 28 (ILOSTAT 2019b)

% of unemployed receiving the benefits Europe as reference in 2012 = 36.8 (ILOSTAT 2019b)

NB: Data for pig farm workers in Sweden not available therefore used national data

	
	
	
	0.370
	0.370
	Public social protection expenditure on benefits 
The share (%) of unemployed receiving social security is an important indicator that measures social benefits (ILOSTAT 2019b). We used this as a proxy for social benefits for workers who could be in and out of work. We assumed this is the same for both systems. 

Public social protection expenditure as % of GDP Sweden in 2009 = 7.6 (ILOSTAT 2019c)

Public social protection expenditure as % of GDP Europe as reference in 2009 = 5.23 (ILOSTAT 2019c)

NB: Data for pig farm workers in Sweden not available therefore used national data  



a Input from the workshop (the others issues are from the literature search)


[bookmark: _Toc46477442]Table 13: The Social Risk (SR) for workers at the slaughterhouses in Sweden 
	Subcategory 
	Social sustainability issue
	Weight
	Conventional 
SR
	Organic 
SR 
	Comments, inventory indicator variables for each subsystem and reference point

	Fair salary 
	Low wages (Dillard 2008)
	0.219
	0.550
	 0.550
	Average wage per month
Slaughterhouse workers earn low wages (Dillard 2008). We used the average salary per month data for the staff slaughtering animals in Sweden as an indicator. The salary is the same for both organic and conventional. 

Salary for the staff slaughtering (Conventional and Organic) = 28710 SEK/month (Personal communication Ken Clignez ombudsman Livsmedelsarbetarförbundet 5 November 2018)
=3093.22 USD/month (ECB 2019) Rate 1 USD: 9.28 SEK, Date 05/04/2019

Average wage in Sweden per month as reference = 3533.33 USD/month (OECD 2019)


	Working hours
	Long working time (Dillard 2008)
	0.157
	0.490
	0.490
	Work hours per week
Slaughterhouse workers work for long hours (Dillard 2008). We used the average work hours per week data for staff slaughtering animals in Sweden as an indicator. The hours were the same for both organic and conventional. 

Work hours per week (Conventional and Organic) = 39.5 hours (Personal communication Ken Clignez ombudsman Livsmedelsarbetarförbundet 5 November 2018)

Work hours per week for workers in Europe as reference = 40.3 hours (EUROSTAT 2018a)

	Equal opportunities 
	Gender inequalitya

	0.257
	0.470
	0.470
	Ratio of females to males employed 
Gender inequality is a concern at the slaughterhousea. We were not able to find data for the slaughterhouses in Sweden and therefore used the ratio for workers in Sweden as a proxy for gender inequality for both organic and conventional. 

Ratio of females: males in Sweden = 91.5% (SCB 2018)
Ratio of females: males in Europe as reference = 85.7% (EUROSTAT 2019b)

NB: Data for slaughterhouses in Sweden were not available therefore used national data  


	
	
	
	0.190
	0.190
	Percentage gender salary gap 
The gender salary gap is the disparity between the average earnings of men and women. We used average data for Sweden as a proxy for gender inequality as we were not able to find data for slaughterhouses in Sweden. 

Percentage gender salary gap = 5% (SCB 2018)
Percentage gender salary gap reference Europe = 16% (EUROSTAT 2019b)

	Health and safety
	Accidents - physical danger from sharp knives (Dillard 2008)
	0.367
	0.930

	0.930


	Accidents per 1000 workers 
We used the same concept and assumption as with the pig farm. However, we used accidents for workers in general in Europe as a reference.  

Work related accidents at slaughter houses in Sweden (Conventional and Organic) = 67 per 1000 workers (Arbetesmiljöverket 2019)


Accidents for workers in general in Europe as reference, accidents = 17 per 1000 workers (EUROSTAT 2019a)

	
	
Work related sickness 
(Musculoskeletal disorders, Tendonitis, Carpal tunnel syndrome, 
White finger, Psychological traumatic stress) (Dillard 2008)
	
	0.140
	0.140

	Work related sickness per 1000 workers 
Work-related diseases have many causes, but the work environment may play a significant rolea. We used work related diseases for workers at slaughter house as an indicator assuming this is the same for organic and conventional as same staff slaughter animals for both systems.

Work related sickness at slaughter houses in Sweden (Conventional and Organic) = 15 per 1000 workers (Arbetsmiljöverket 2019)

Work related sickness per 1000 workers in general in Europe as reference point EU = 53.72 (EUROSTAT 2016)

NB: Only reference for 1999 found for EU





a Input from the workshop (the others issues are from the literature search)



[bookmark: _Toc46477443]Table 14: The Social Risk (SR) for farmers at the pig farms in Sweden 
	Subcategory 
	Social sustainability issue
	Weight
	Conventional 
SR
	Organic 
SR 
	Comments, inventory indicators for each subsystem and reference point

	Freedom of association 
	Organization freedom and uniona
	0.037
	0.500
	0.500
	Difference in proportion of farmers with freedom of association
There is no difference in proportion of farmers that are free join any union or cooperative they may so wish in Sweden vs entire Europe 


	Fair incomea
	Lower income for farmersa
	0.241
	0.740

	0.600
	Average income per year
Economic sustainability is important for farmers (Honeyman 1996). The average income per year is the net income after fixed costs and variables costs are deducted. We used this as an indicator of fair income for farmers. We modelled an integrated pig farm with 300 sows and 200 places for slaughter pigs using data from Länsstyrelsen i Västra götalands län (2018a, 2018b). In the model we used 200 slaughter pigs kept for 99 and 140 days for conventional and organic respectively. 

Net income for 200 slaughter pigs kept for 3.3 months (Conventional)= 40941.67 Kr 
Net income for 200 slaughter pigs kept for 5 months (Ekologi) = 129158.30 Kr 
(ECB 2019) Rate 1 USD: 9.28 SEK, Date 05/04/2019

Average wage in Sweden per month as reference point = 3533.33 USD/month (OECD 2019)


	Working hours 
	Long working timea
	0.141
	0.540
	0.540
	Work hours per week
FADN hours per week per farm 
Unpaid labour input (SE016) = 2445.87 (time worked in hours by farmer family in Sweden) (EU FADN 2017). We assumed the work hours were the same for conventional and organic systems.
 
Unpaid labour input (SE015) = 1.13 (family annual work units in Sweden) (EU FADN 2017)

Unpaid labour input per labour annual unit = 2445.87/1.13 = 2164.49 (EU FADN 2017)

Work hours per week per labour unit = 2164.49/48 = 45.09 hours per week (assuming 4 weeks’ vacation)

Work hours per week for workers in Europe as reference = 40.3 hours (EUROSTAT 2018a)


	Health and safety
	Antibiotic resistance (Methicillin Resistant Staphylococcus Aureus)a
	0.190
	0.100
	0.100
	Risk of antibiotic resistance 
Same as for workers at pig farms (see Table 11) 


	
	Musculoskeletal disorders (MSD)a
	
	0.640

	 0.650
	Percentage of farmers with Musculoskeletal disorders (MSD)

% of pig farmers with perceived MSD in Sweden (Conventional) = 87.5 (Stal and Englund 2005)
% of pig farm workers with perceived MSD in Sweden in 2008 (Organic) = 90 (Peter Lundqvist personal communication 6 June 2019, assumed to be the same for farmers)


% of workers with MSD in Europe as reference = 59.5 (Eurofound and EU-OSHA 2014)


	
	Accidentsa
	
	0.080
	 0.080
	Accidents 
Same as with pig farm workers (see Table 11)



	Social benefits and security
	Rare paid sick leave on pig farmsa
	0.255
	0.500
	0.500
	Proportion of farmers with access to social benefits
In general, farmers in Sweden have access to social benefits as farmers in Europe. 

	Work satisfactiona
	Low status and recognition in societya

	0.136
	0.500
	0.460
	Percentage of farmers with low status 
Farming may have a low status in societya. We used farmers’ feelings as an indicator for low status of farming in the local community. We used data from a survey that has been conducted previously.  

% of farmers who feel low status in society conventional = 37% (Röös et al. 2019)

% of farmers who feel low status in society organic = 32% (based on data used in Röös et al. 2019)

We assume the situation in Europe is similar to what is observed in Sweden as a reference point. Europe has 90% of pigs in conventional pig production systems and 10% differentiated pig production systemsc therefore the expected % of farmers feeling low status = 36.5%





a Input from the workshop (the others issues are from the literature search)

cEuropean system is 90% conventional and 10% organic (CIWF 2013; Bonneau et al. 2011)



[bookmark: _Toc46477444]Table 15: The Social Risk (SR) for the local community at the soy farms in Brazil, Italy and China 
	Subcategory 
	Social sustainability issue
	Weight
	Conventional 
SR
	Organic 
SR 
	Comments, inventory indicators for each subsystem and reference point

	Access to material resources
	Deforestation ( de Visser et al. 2014; The Dutch Soy Coalition 2008)
	0.202
	0
(1.000 if certification is not effective)
	0
	Percentage of change in forest area 2000-2010
Agriculture may contribute to deforestation. Both the organic certification (KRAV), the RTRS and ProTerra certifications includes rules to prevent deforestation. If we assume that certification is effective both systems have a SR of 0. However, deforestation is difficult to prevent and fraud is possible. To calculate the risk of deforestation in a case when certification is not effective, the percentage change in forest resources was used as an indicator for sustainable forest management (FAO 2011). We used this as an indicator/proxy for deforestation. 

For the organic system we attributed 0.53 of the social impact to the soy from China and 0.47 of the social impact to soy from Italy based on the ratios in the diet composition. For the conventional system we attributed 100% of the social impact to soy from Brazil.

Change in forest area 2000-2010 Brazil (Conventional) = - 0.5% loss per year (FAO 2011)
Change in forest area 2000-2010 China (Organic) = + 1.6% gain per year (FAO 2011)
Change in forest area 2000-2010 Italy (Organic) = + 0.9% gain per year (FAO 2011)

Change in forest area 2010-2015 Europe as reference = +0.1% per year (FAO 2011)

NB: Data for deforestation due to the soybean farms in Brazil, Italy and China not available, therefore used national data



	Delocalization and migration 
	Delocalization due to expanding soy farms and land grabbing/land speculation (The Dutch Soy Coalition 2008)
	0.232
	0.630
	0.460
	Land holding inequality Gini index 
A correlation between land inequality and migration exists (Oyvat and Githinji 2017). The land Gini index is a measure of land distribution and ranges between (0-1) (Castro-Nunez et al. 2017). The higher the value the higher the land inequality. We used land holding inequality Gini index as a proxy for delocalization and migration. 

For the organic system we attributed 0.53 of the social impact to the soy from China and 0.47 of the social impact to soy from Italy based on the ratios in the diet composition. For the conventional system we attributed 100% of the social impact to soy from Brazil.

Land holding inequality Gini index Brazil (Conventional) = 0.86 (Albertus et al. 2018)
Land holding inequality Gini index China (Organic) = 0.37 (Huang et al. 2019). 
Land holding inequality Gini index Italy (Organic) = 0.85 (Fort 2007). 

Average Land holding inequality Gini index Europe as reference = 0.6
(Fort 2007) last FAO census in 1999

NB: Data for soy farm in Brazil and China not available therefore used national data  

	Cultural heritage
	More cash crop production by small scale farmers at the expense of more traditional crops (The Dutch Soy Coalition 2008)
	0.169
	 0.550

	0.480
	Food production diversity score 
Production of more cash crops may reduce diversity of local food crop production. We used food production diversity as a metric to measure cultural heritage in terms of food. A lower value for food production diversity means that there is less diversity. 

For the organic system we attributed 0.53 of the social impact to the soy from China and 0.47 of the social impact to soy from Italy based on the ratios in the diet composition. For the conventional system we attributed 100% of the social impact to soy from Brazil.

Food production diversity Brazil (Conventional) = 52 (Chaudhary et al. 2018)
Food production diversity China (Organic) = 63 (Chaudhary et al. 2018) 
Food production diversity Italy (Organic) = 67 (Chaudhary et al. 2018) 

Food production diversity Europe as reference = 61 (Chaudhary et al. 2018)

	Safe and healthy living conditions
	Human and environmental toxicity from pesticides and herbicides (The Dutch Soy Coalition 2008)
	0.397
	0.550
	0.000
	Active ingredient per ha
The active ingredient in pesticides is the chemical constituent that eliminates the pests. We used the application rate of pesticides (active ingredient per hectare) as an indicator for environmental pesticide toxicity as we assumed excessive use increases levels of pollution. 

Active ingredient/ha for pesticide in soybean production in Brazil = 1.921 kg (Nordborg et al. 2017) 

Average active ingredient/ha for pesticide in all crops in the Europe as reference = 1.67 kg per ha (FAOSTAT 2019c) 




a Input from the workshop (the others issues are from the literature search)




[bookmark: _Toc46477445]Table 16: The Social Risk (SR) for the local community at the rapeseed farms in Sweden and Denmark 
	Subcategory 
	Social sustainability issue
	Weight
	Conventional 
SR
	Organic 
SR 
	Comments, inventory indicators for each subsystem and reference point 

	Delocalization and migration
	Delocalization to urban areas due to fewer and large farmsb
	0.634
	0.590

	0.570
	Percentage employed in the agricultural sector 
We used the proportion of full time and part time workers employed in agriculture in terms of the total employed workers in Sweden as proxy. We assumed that this may represent the level of delocalization to urban areas created by changes in agriculture. 

For the conventional system we attributed 0.18 of the social impact to the rapeseed from Sweden and 0.82 of the social impact to rapeseed from Demark based on the ratios in the diet composition. For the organic system we attributed 100% of the social impact to rapeseed from Denmark.

% employed in agriculture Denmark (Organic and Conventional) = 2.5 (World bank 2019e) 

% employed in agriculture Sweden (Conventional) = 1.8 (World bank 2019e) 

% employed in agriculture for Europe as reference = 3.1 (World bank 2019e) 



	Safe and healthy living conditions 
	Human and environmental toxicity from pesticides and herbicidesb
	0.366
	0.380
	0.000
	Active ingredient per ha
The active ingredient in pesticides is the chemical constituent that eliminates the pests. We used the application rate of pesticides (active ingredient per hectare) as an indicator for environmental pesticide toxicity as we assumed excessive use increases levels of pollution. 

For the conventional system we attributed 0.18 of the social impact to the rapeseed from Sweden and 0.82 of the social impact to rapeseed from Demark based on the ratios in the diet composition. 

Active ingredient/ha for pesticide in rapeseed production in Sweden (Conventional) = 1.338 kg /ha (Nordborg et al. 2017) 

Active ingredient/ha for pesticide in rapeseed production in Denmark (Conventional) = 1.1 kg /ha (Herrmann et al. 2013) 

Average active ingredient/ha for pesticide in all crops in the Europe as reference = 1.67 kg per ha (FAOSTAT 2019c) 




b All social sustainability issues identified for the Soybean farm were also listed for the Rapeseed farm



[bookmark: _Toc46477446]Table 17: The Social Risk (SR) for the local community at the pig farms in Sweden 
	Subcategory
	Sustainability issue
	Weight
	Conventional 
SR
	Organic 
SR 
	Comments, inventory indicators for each subsystem and reference point

	Access to material resources
	Community assistance from farmers, for example snow clearancea 

	0.597
	0.630
	0.700
	Percentage of farms below 100hectares
Having many smaller farms creates a local environment where community members can assist each other.  We used the percentage of farms below 100ha as an indicator for community assistance, assuming that a higher percentage of farms less than 100ha improves community assistance. We compared Swedish pig farms with the average for farms in Europe. 


% of holdings less than 100 ha (Conventional) = 65.4 (Jordbruksverket 2017)

% of holdings less than 100 ha (Organic) = 49.9 (Jordbruksverket 2017)

% of holdings less than 100 ha in Europe = 97 (EUROSTAT 2018d)

Generic

	
	Large farms results in improved infrastructure (installation of internet infrastructure etc)a
	
	0.000
	0.000
	Percentage of farms above 100hectares 
On the other hand, large farms are helpful in terms of creating opportunities for infrastructure development. We used the percentage of farms above 100ha assuming that more farms above 100ha will improve infrastructure.  

% of holdings above 100 ha (Conventional) = 34.6 (Jordbruksverket 2017)

% of holdings above 100 ha (Organic) = 50.1 (Jordbruksverket 2017)

% of holdings above 100 ha in Europe = 3 (EUROSTAT 2018d)

Generic

	
	Access to farm storesa
	
	0.850
	0.330
	Percentage of farms with stores 
Farm stores provide a direct service to communities surrounding farms. We used the percentage of farms with stores in terms of the total pig farms in Sweden.

Percentage of pig farms with stores (Organic) 15 farms (LRF 2016)/61 farms (Jordbruksverket 2017) = 24%

Percentage of pig farms with stores (Conventional) 44 farms (LRF 2016) /1211 farms (Jordbruksverket 2017) = 3.6%

Percentage of farmers who sell more than half of their produce direct to consumers in Europe as reference = 15% (European Parliamentary Research Services 2016)

Generic

	Delocalization and migration 
	Reduction in number of family farms due to industrial pig production (Honeyman 1996)
	0.219
	0.25



	0.01
	Percentage change in farms above 100hectares 

Large farms tend to be non family operated. To measure the reduction in family farms we used percentage change of farms between 20-30 hectares (2013-2016) as a proxy assuming that the most farms 20-30 hectares tend to be family farms. We compared the percentage change of Swedish pig farms between 20-30ha with the average change of all farms in Europe between 20-30ha. 

% change of farms 20-30 hectares (2013-2016) (conventional 70 to 77 farms) = +10 (Jordbruksverket 2016a, 2016b, 2013a, 2013b)
% change of farms 20-30 hectares (2013-2016) (organic from 3 to 4 farms) = +33 (Jordbruksverket 2016a, 2016b, 2013a, 2013b)

% change of farms 20-30 hectares 2013-2016 in Europe (361242 to 379435 farms) = +5 (EUROSTAT 2013a, 2018d)


	Cultural heritage
	Pigs being kept indoors and not seen outside (Boogaard et al. 2011) 
 

	0.184
	0.530
	0.000
	Percentage of pigs kept indoors throughout life
People are concerned that they no longer see pigs outside in the pasture (Boogaard et al. 2011).
We used the percentage of pigs kept indoor as an indicator for this concern. 

Percentage of farms with pigs kept indoors throughout their life (Conventional) = 100% 
Percentage of farms with pigs kept indoors throughout their life (Organic) = 0% (Rules for organic production, Krav 2018)

Percentage of pigs kept indoors throughout their life in Europe as reference = 90%c 




a Input from the workshop (the others issues are from the literature search)
c European system is 90% conventional and 10% organic (CIWF 2013; Bonneau et al. 2011)

[bookmark: _Toc46477447]Table 18: The Social Risk (SR) for local community at the slaughter house
	Subcategory
	Social sustainability issue
	Weight
	Conventional 
SR
	Organic 
SR 
	Comments, inventory indicators for each subsystem and reference point

	Access to material resources
	High amount of water use (Gerbens-leenes et al. 2013; Urlings et al. 1992)
	1
	0.320
	0.320
	Average of water use per tonne pork
Slaughterhouses use a lot of water in the processing of animals to meat (Gerbens-leenes et al. 2013). We used the water used per tonne meat (slaughter weight) as an indicator for water use.

The amount of water use is the same for conventional and organic pigs since they are slaughtered at the same slaughterhouse.
 
The water use for a Swedish pig slaughter house is 3.2 cubic metres per tonne (Matilda Nyman Lövsta Kött AB pers comm 20 May 2020). 

The water use for slaughterhouses for pigs in Europe is between 1.5 and 10 cubic metres per tonne as reference (Valta et al. 2015). Using an average of 5.75 cubic metres 






[bookmark: _Toc46477448]Table 19: The Social Risk (SR) for consumers of pork in Sweden  
	Subcategory
	Social sustainability issue
	Weight

	Conventional 
SR
	Organic 
SR 
	Comments, inventory indicators for each subsystem and reference point

	Health and safety
	Obesity due to pork consumption (Walker et al. 2005)
Cardiovascular disease due to excessive meat consumption (Walker et al. 2005)
Type II diabetes due to excessive meat consumption (Walker et al. 2005)
Cancer due to excessive meat consumption (Grunert et al. 2018)

	0.310
	0.430
	0.430
	Meat consumption per capita   
The excessive consumption of red meat is increasingly being associated with obesity, cardiovascular disease, type II diabetes and colon cancer (Wolk 2016; Walker et al. 2005). We used the risk from meat consumption per capita as a proxy for the health. We assumed the health effects are the same for conventional and organic pork. 

Pork consumption per capita per year Sweden in 2017 = 32.8 kg (Jordbruksverket 2018)

Pork consumption per capita per year in Europe as reference = 41kg (AHDB 2017a, 2017b)


	
	Listeria spp infection from meat (Davies 2011) 
Escherichia coli infection from meat  
(Hansen et al. 2013; Moodley & Guardabassi 2009)
Salmonella spp infection from meat (McGlone 2013) 
Campylobacter spp infection from meat 
(McGlone 2013) (Hygiene)
Yersinia enterocolitica infection from meat (Drummond et al. 2012)
Hepatitis E virus infection from meat (Wacheck et al. 2012)

	
	0.100
	0.100
	Food poisoning from meat  
Meat may have harmful microorganisms that can cause food poisoning such as Salmonella spp, Listeria spp, Campylobacter and E. colia. We used expert opinion to estimate risk. 
 
Risk of food poisoning from meat (Conventional and Organic) = 0.1 (Per Wallgren Statens veterinärmedicinska anstalt pers comm 3 December 2018)
Reference = Europe (Per Wallgren Statens veterinärmedicinska  anstalt per comm 3 December 2018)


	
	Toxoplasma gondii infection  
(Kijlstra et al. 2004) 

	
	0.050

	0.360 
	Seroprevalence of Toxoplama gondii infected meat  
The rise in demand for pigs to be out on pasture may increase the risk of infection by pathogens such as Toxoplasma spp (Wallander 2016). We found data for seroprevalence in organic and conventional herds in Sweden and used this as a proxy for this risk, assuming that harmful strains transferred to consumers.  

Seroprevalence in pigs (Conventional) = 1% (Wallander 2016)
Seroprevalence in pigs (Organic) = 8% (Wallander 2016)

Average seroprevalence in Europe as reference = 12.5% (Djokic et al. 2016) 


	
	Antibiotic resistance from meat consumption (Van Boeckel et al. 2015)
	
	0.100
	0.100
	Risks related to the use of antibiotics 
Antibiotic residues in the meat and infection by resistant bacteria from the meat are potential risks for the consumer (Lassok and Tenhagen 2013; Ramatla et al. 2017). We use risk of infection by antibiotic resistant bacteria as an indicator of the risks related to the use of antibiotics.

Risk of infection by antibiotic resistant bacteria is low for consumers in Sweden for pig production in general (Qvarfordt and Tammelin 2018) and we assume that is true for both systems. 
 
The risk in Europe as reference: The risk is higher in Europe since more antibiotics are used in European than in Swedish animal production (Per Wallgren Statens veterinärmedicinska anstalt pers comm 3 December 2018)

	Perception of valuea
	Low economic value of pork meata
	0.124
	0.440
	0.20
	Price per kg carcass
Price is an indicator of perceived value. If a consumer buys a product with a higher price against other products of the same quantity with lower prices, this may indicate more benefits of that product. We used producer price per kg as an indicator of perceived value. It was difficult to find standard prices for consumers as they vary a lot. 

Pork average producer price SEK/kg (Organic) = 34 (Johan Ascard Jordbruksverket per comm 2 April 2019)

Pork average producer price SEK/kg (Conventional) = 17.06 (Johan Ascard Jordbruksverket per comm 2 April 2019)

European (EU) average pork producer price (2019) SEK/kg = 14.47 (Jordbruksverket 2019) 
(Using an average rate of 1 euro to 10.42) (Jordbruksverket 2019) 


	Affordabilitya
	High price of pork (Mcglone 2013)
	0.134
	0.560
	0.800
	Price per kg carcass 
Price can be an indicator of affordability. A higher price may result in less consumer surplus and less affordability a product or service (Freeman III et al. 2014). We used carcass price as an indicator for affordability.  

Organic pork average producer price SEK/kg = 34 (Personal Communication Johan Ascard Jordbruksverket 2 April 2019)

Conventional pork producer price SEK/kg = 17.06 (Personal Communication Johan Ascard Jordbruksverket 2 April 2019) 

European (EU) average pork producer price (2019) SEK/kg = 14.47 (Jordbruksverket 2019) 
(Using an average rate of 1 euro to 10.42) (Jordbruksverket 2019) 

	 Extrinsic attributesa
	Known origin of the meat (Bernués et al. 2003)
	0.330
	0.370
	0.160

	Percentage of pork products with a label indicating extrinsic quality
Consumers give large importance to extrinsic quality attributes of meat. For beef and lamb three important factors are Ethical, Origin and Animal feeding (Bernués et al 2003). We used the proportion of pork sold to the consumer with an ‘added value label’ as an indicator of extrinsic attributes. The label shows origin (Swedish) or production system (Organic).  

Percent of meat sold with an ‘added value label’ (Conventional) = 55% (Maria Forshufvud, Svenskmärkning AB pers comm 22 July 2019)

Percent of meat sold with an ‘added value label’ (Organic) = 100% (all organic meat assumed to be sold with an organic label)

Marked with an ‘added value label’ = 53.5% of the European production (Bonneau et al. 2011). Assuming 28% is consumed at restaurants and cantinas where the label is not communicated (same assumption as for conventional in Sweden) results in average in Europe as reference = 38.5%


	Eating qualitya
	Low quality of meat (Boogaard et al. 2011)
	0.101
	0.520
	0.530
	Ultimate pH (pork) 
The glycogen in the muscles is turned into lactic acid after slaughtering of animals and this results in lowering of pH in meat. The ultimate pH measured 24 hours after slaughter is a good indicator of meat quality (Andersen et al. 2005). The average ultimate pH for high quality pork is 5.85 (Klont 2005). 

Ultimate pH of pork (Organic) = 5.43 (Olsson et al. 2003)

Ultimate pH of pork (Conventional) = 5.48 (Olsson et al. 2003)

Average Ultimate pH of high quality pork in Europe as reference point = 5.85 (Klont 2005) 





a Input from the workshop (the others issues are from the literature search)

[bookmark: _Toc46477449]Table 20: The Social Risk (SR) for pigs at the pig farm in Sweden 
	Subcategory
	Social sustainability issue
	Weight 
	Conventional 
SR
	Organic 
SR 
	Comments, inventory indicators for each subsystem and reference point

	Animal friendly housinga
	Daylight (Boogaard et al. 2011)
	0.149

	0.000
	0.000
	Percentage of pigs with access to daylight
The absence of daylight in the pigs’ living environment was raised as a concern by citizens. (Boogaard et al. 2011). 

Windows provide daylight (Conventional) = 100% (SFS 1988:534)
Windows provide daylight (Organic) = 100% (SFS 1988:534)

EU legislation on welfare does not demand windows (European Union 2008a)


	
	Slatted floor types (Pedersen 2017)
	
	0.000
	0.000
	Percentage of pigs with slatted floor 
More area with slatted floors increases the risk of leg and feet injuries in pigs (Pedersen 2017). 
We used percentage of pig farms with fully slatted floor for fatteners from Bonneau et al 2011. 

% of slaughter pigs on fully slatted floor in Sweden (Organic and Conventional) = 0 (SFS 1988:534)
% of slaughter pigs on fully slatted floor in Europe in conventional production = 45 (from Bonneau et al 2011)
% of slaughter pigs on fully slatted floor in Europe in alternative systems = 0 (from Bonneau et al 2011)
Assuming 90% conventional and 10% alternative systems in Europec as reference = 40

	
	Freedom to move (Boogaard et al. 2011)

	
	0.580
	0.460

	The indoor space per pig
Lack of freedom of movement may cause stress in pigs (De Briyne et al. 2018). We used space area per pig as an indicator for freedom of movement indoors. We assumed that 0.1 of the social impact was from the sow and 0.9 of the social impact was from slaughter pigs. 

Space requirement for pregnant sow in Sweden (Organic) = 3.4 m2 (SFS 1988:534)
Space requirement for pregnant sow in Sweden (Conventional) = 2.48 m2 (SFS 1988:534)
Space requirement for pregnant sow in Europe Conventional 2.25 m2 (European Union 2008a) and Organic 2.5 m2 (European Union. 2008b) as reference = 2.275 m2

Space requirement for lactating sow in Sweden (Organic) = 10 m2 (SFS 1988:534)
Space requirement for lactating sow in Sweden (Conventional) = 6 m2 (SFS 1988:534)
Space requirement for lactating sow in Europe Conventional 1.2 m2 (crate) and Organic 7.5 m2 (European Union 2008b) as reference = 1.83 m2

Space requirement for slaughter pigs (>85 kg) in Sweden (Organic) = 1.20 m2 (SFS 1988:534)
Space requirement for slaughter pigs (>85 kg) in Sweden (Conventional) = 0.82 m2 (SFS 1988:534)
Space requirement for slaughter pigs (>85 kg) in Europe 0.55 m2 (European Union 2008a) and Organic 1.3 m2 (European Union 2008b) as reference = 1.16 m2
(Assuming in Europe there is 90% conventional and 10% similar to organic)c


	
	Outside access (Boogaard et al. 2011)
	
	0.650

	0.060

	Percentage of time a pig spends in an outdoor environment 
Lack of access to the outdoor environment was raised as an issue of concern (Boogaard et al. 2011). We used ratio of time a sow spends with access to the outdoor environment as an indicator of outside access.
 
Organic: A sow spends 5/12 months of the year outside and this applies to 100% of sows (Krav 2018)
Conventional:  zero time outside

Average time a sow spends outside in Europe as reference (10 % of the sows spend 12/12 months of year outside and 90 % of sows spend 0/12 months outside (CIWF 2013)) = 1.2/12 months


	
	Distraction material straw (Boogaard et al. 2011)
	
	0.370
	0.360
	Percentage of pigs provided enrichment material
Lack of access to enrichment/distraction material reduces welfare and may lead to tail biting which causes pain and stress in pigs (De Briyne et al. 2018). 

% of pigs provided suitable enrichment material (Organic) = 100 (always deep straw or pasture) (Krav 2018)
% of pigs provided suitable enrichment material (Conventional) = 97 (De Briyne et al. 2018)

Average % of pigs provided suitable enrichment material Europe as reference = 67 (De Briyne et al. 2018)


	
	Crated sowsa
	
	0.000
	0.000
	Months per year a sow spends in a crate  
When farrowing and lactating sows are confined in metal crates where they have very limited movement, it leads to stress and low welfare (Baxter et al. 2018). We used the months per year a sow spends in a crate as an indicator to measure the social impact of crated sows. 

Months per year a sow spends in a crate in Sweden (Organic) = 0 (SFS 1988:534)
Months per year a sow spends in a crate in Sweden (Conventional) = 0 (SFS 1988:534)

Average months per year a sow spends in a crate in Europe (90% similar to conventional and 10% similar to organic)c as reference = 1.8 month (assuming sows in conventional systems in Europe are kept in crates)


	Possibility to express natural behaviora    
	Absence of roughage (Boogaard et al. 2011)
	0.155
	0.910
	0.000
	Percentage of pigs provided roughage as feed
We used the same concept as in distraction materials. 

% of pigs provided ad lib roughage feed (Organic) = 100 (Krav 2018)
% of pigs provided ad lib roughage feed (Conventional) = zero

Average % of pigs with ad lib roughage in Europe (90% similar to conventional and 10% similar to organic in Europe) as reference = 10c


	
	Evidence of tail biting of pigs (Sinisalo et al. 2012; Walker and Bilkei 2006; Valros et al. 2004)

	
	0.250
	0.210

	Percentage of pigs with bitten tails 
Tail biting causes pain and stress in pigs (De Briyne et al. 2018). We used percentage of pigs at slaughter with bitten tails as an indicator. 
% of pigs with bitten tails (Conventional) = 3.1 (Ida Clemensson Lindell Gård and Djurhälsan pers comm 5 April 2019)

% of pigs with bitten tails (Organic) = 2.5 (Ida Clemensson Lindell Gård and Djurhälsan pers comm 5 April 2019)

Average % of pigs with bitten tails in Europe as reference = 7.5 (EFSA 2007)

	
	Possibility to express natural behavior – rooting, playing and lying in the mud (Boogaard et al. 2011)
	
	0.000

	0.000

	Access Outdoor area or deep straw bed
The indoor environment presents less opportunities for expression of natural behaviour (Boogaard et al. 2011). We used the access to pasture or deep straw bed for the sow as an indicator for possibility to express natural behavior in terms of rooting, playing and lying in mud. 

Organic: A sow spends 5/12 months outside or 4/12 months on a deep straw bed (during gestation) and this applies to 100% of sows (Krav 2018)
Conventional: A sow spends 0/12 months outside and this applies to 100% of sows. A sow spends 6/12 months on a deep straw bed (during gestation) and this applies to 30% of sows (Anne-Charlotte Olsson, SLU pers com, 15 May 2019)

Europe as reference = on average a sow spends 0.5 months outside and 0.4 months on deep straw (10 % of the sows in alternative systems)c


	Free from fear, pain and injuriesa
	Scared, stressed, injured and ill animals (Boogaard et al. 2011)
	0.281
	0.500
	0.260
	Injuries per pig 
Humane handling of livestock is increasingly becoming an ethical issuea. Scared, stressed and injured animals represent poor welfare for animals. Provision of roughage may diminish injuries and dangerous behaviors thereby reducing occurrence of stress in pigs (Presto et al. 2013). We used injuries per pig as an indicator of stressed animals. 

Injuries per pig (fed roughage -typical of Organic) = 5.7 (Presto et al. 2013)
Injuries per pig (control no roughage – typical of Conventional) = 13.4 (Presto et al. 2013)
Control as reference = 13.4 (Presto et al. 2013)


	Good animal healtha
	Osteochondrosisa 

	0.278
	0.450

	0.790
	Percentage of pigs with osteochondrosis
Pigs in organic production system have larger possibilities to move and this is thought to cause more leg problems than in conventional housing. Osteochondrosis (OC) is a common joint disorder in growing pigs that causes lameness and condemnation of joints at slaughter (Etterlin et al. 2015). We used the percentage of pigs with OC as an indicator of leg problems. 

Percentage of pigs with at least one joint with OC lesions in Sweden (free range pigs typical of Organic) = 45 (Etterlin et al. 2015)
Percentage of pigs with at least one joint with OC lesions in Sweden (confined pigs typical of Conventional) = 17 (Etterlin et al. 2015)

Average percentage of pigs in the Europe as reference = 19.8 (Assuming that the Swedish production is similar to Europe)c


	
	Swine erysipelasa

	
	0.480

	0.650

	Percentage of pigs with Erysipelas
Swine erysipelas is an infectious disease that is caused by a bacterium Erysipelothrix rhusiopathiae that is present in soil and swine erysipelas may lead arthritis in pigs (Opriessnig 2019). We used arthritis caused by erysipelas as an indicator of swine erysipelas. 

Percentage of pigs with arthritis caused by swine erysipelas in Sweden (Conventional) = 1.3 (Hansson et al. 2000)  

Percentage of pigs with arthritis caused by swine erysipelas in Sweden (Organic) = 2.1 (Hansson et al. 2000) 

Average percentage of pigs in the Europe as reference = 1.38 (Assuming that the Swedish system is similar to Europe) c 


	
	Piglet mortality (Bergstra et al. 2016)
	
	0.660
	0.680
	Pig mortality
Piglet mortality refers to still births and deaths of live piglets. Piglet mortality is an economic loss, and an ethical and animal welfare concerna. We used pre-weaning mortality as an indicator of piglet mortality. 

Pre-weaning mortality in Sweden in 2013 (Conventional) = 20 % (Lindgren et al. 2013)

Pre-weaning mortality in Sweden in 2013 (Organic) = 21% (Lindgren et al. 2013)

Average pre-weaning mortality in Europe in 2013 as reference = 12.9% (AHDB 2013) 


	
	Lung diseasea

	
	0.060
	0.060
	Percentage of pigs with pneumonia
Pneumonia is the inflammation of the lungs and is a major welfare problem pigsa (Welfare Quality Office 2009). We used percentage of pigs with lung lesions from slaughter remarks in Sweden as an indicator of pneumonia.  

Percentage of pigs with pneumonia in Sweden in 2013 (Conventional) = 3.5 % (Lindgren et al. 2014)

Percentage of pigs with pneumonia in Sweden in 2013 (Organic) = 3.5% (Lindgren et al. 2014)

Percentage of pigs with pneumonia Europe (Austria, Germany and Denmark) as reference = 37.82% of slaughtered pigs (Lindgren et al. 2014) 


	
	Ascaris suum (Southerland et al. 2013)
	
	0.080
	0.160
	Percentage of pigs with internal parasites 
Outdoor pig production has more risk of parasitic infections, such as Ascaris suum. We used the percentage of pigs with liver milk spots from slaughter remarks in Sweden as an indicator of Ascaris suum infection. 

Percentage of pigs with liver milk spots in Sweden (Conventional) = 4.8 (Ida Clemensson Lindell Gård and Djurhälsan pers comm 5 April 2019)

Percentage of pigs with liver milk spots in Sweden (Organic) = 14.1 (Ida Clemensson Lindell Gård and Djurhälsan pers comm 5 April 2019)

Percentage of pigs with Ascaris suum infection in Europe reference = 30  (Ghent University, undated)


	
	Shoulder lesionsa
	
	0.520

	0.360
	Prevalence of shoulder lesions
Shoulder lesions occur when tissue on shoulder blades is damaged and they cause pain to sowsa. We used the prevalence of shoulder lesions as an indicator.

Prevalence of severe shoulder lesions in Swedish herds in farrowing pens (Organic - a lot of straw bedding) = 11% (Westin 2014)
Prevalence of severe shoulder lesions in Swedish herds in farrowing pens (Conventional - standard amounts of straw bedding) = 18% (Westin 2014)

Prevalence of shoulder lesions in Danish sow herds = 17% (Bonde 2008) assuming that this is the average in Europe 


	
	Weaning age (Bergstra et al. 2016)
	
	0.400
	0.270
	Weaning age 
Weaning causes stress in piglets especially if done too early (Welfare Quality Office 2009). 

Weaning age of pigs in Sweden in 2017 (Conventional) = 33 days (Ida Clemensson Lindell Gård and Djurhälsan pers comm 5 April 2019)

Weaning age of pigs in Sweden in 2017 (Organic) = 40 days (Krav, 2018)

Weaning age in Europe in 2017 as reference of weaning age EU = 27.2 (AHDB 2017a) 

	Animal friendly managementa
	Tail docking (Bergstra et al. 2016; Boogaard et al. 2011)
	0.137
	0.000
	0.000
	Percentage of tail docked pigs
Tail docking is practiced as a way to minimize the risks of tail biting (De Briyne et al. 2018) but tail docking is painful. We used the percentage of pigs that are tail docked as an indicator of tail docking. 

Percentage of tail docked pigs in Sweden (Organic) = 0% (SFS 1988:534)
Percentage of tail docked pigs in Sweden (Conventional) = 0% (SFS 1988:534)

Average percentage of tail docked pigs in the Europe as reference = 77% (De Briyne et al. 2018)

	
	Use of nose rings (Boogaard et al. 2011)
	
	0.000
	0.000
	Percentage of pigs with nose rings 
Nose rings are used to prevent pigs from causing environmental destruction in outdoor systems but this is also a welfare issue (McGlone 2001). We used the percentage of pigs with nose rings as an indicator for use of nose rings. 

Percentage of pigs with nose rings (Organic) = 0 (SFS 1988:534)
Percentage of pigs with nose rings (Conventional) = 0 (SFS 1988:534)
Average percentage of pigs with nose rings in Europe is not known, but not forbidden according to EU law



a Input from the workshop (the others issues are from the literature search)
c European system is 90% conventional and 10% organic (CIWF 2013; Bonneau et al. 2011)



[bookmark: _Toc46477450]Table 21: The Social Risk (SR) for pigs at the slaughterhouse in Sweden 
	Subcategory
	Social sustainability issue
	Weight 
	Conventional 
SR
	Organic 
SR 
	Comments, inventory indicators for each subsystem and reference point

	Free from fear, pain and injuriesa
	Injuries due to fighting at slaughter housea
	0.500
	0.500
	0.140
	Percentage of pigs with injuries 
Fighting is a natural behaviour in pigs when mixed with unfamiliar pigs. Mixing unknown pigs at slaughterhouse results in fights and injuries may occur (Fabrega et al. 2013). We used the percentage of deep injuries as an indicator of injuries. We used a study from Spain and assumed that the same was happening in Sweden when slaughtering pigs from conventional and organic systems. 

Percentage of pigs with deep injuries, socialized as piglets (Organic) = 3 (Fabrega et al. 2013)
Percentage of pigs with deep injuries control, not socialized (Conventional) = 14 (Fabrega et al. 2013)

Percentage of pigs control as reference = 14 (we assumed the control was the average for Europe)

	Animal friendly managementa
	Stress in pigs at slaughter, poor meat quality (an indicator of stress), fear/stress due to transport and handling before slaughter (Carlsson et al. 2007)
	0.500
	0.460
	0.460
	Ultimate pH as a proxy for stress
Severe stress just before slaughter may result in the rapid breakdown of muscle glycogen to produce lactic acid which makes very pale meat (Anderson et al. 2005). The ultimate pH of meat ranges from 5.2 to 7.0 (Klont 2005). We used ultimate pH as a proxy for stress at the slaughterhouse.

Ultimate pH of pork (Organic) = 5.43 (Olsson et al. 2003)

Ultimate pH of pork (Conventional) = 5.48 (Olsson et al. 2003)

Average Ultimate pH of pork in Europe as reference point = 6.1 (Klont 2005) 




a Input from the workshop (the others issues are from the literature search)



[bookmark: _Toc46477451]Table 22: The Social Risk (SR) for the society at the soy farms in Brazil, Italy and China 
	Subcategory
	Social sustainability issue
	Weight 
	Conventional 
SR
	Organic 
SR 
	Comments, inventory indicators for each subsystem and reference point

	Public commitment to sustainability 
	Commitment to environmental sustainability: Deforestation, loss of biodiversity, erosion and degradationb 
	0.388
	 0
(0.61 if certification is not considered effective)
	0
(0.57 if certification is not considered effective)
	Ecosystem status 
Both the organic certification (KRAV) and the RTRS and ProTerra certification have a commitment to sustainability. If we assume that certification is effective, both systems have a SR of 0. 
The Environmental Performance Index (EPI) is a proxy for ecosystem status (Chaudhary et al. 2018). EPI values range from 0-100 scale with 100 being the best and 0 the worst. 
For the organic system we attributed 0.53 of the social impact to the soy from China and 0.47 of the social impact to soy from Italy based on the ratios in the diet composition. For the conventional system we attributed 100% of the social impact to soy from Brazil.

Ecosystem status in Brazil (Conventional) = 38 (Chaudhary et al. 2018).
Ecosystem status in China (Organic) = 32 (Chaudhary et al. 2018).
Ecosystem status in Italy (Organic) = 62 (Chaudhary et al. 2018).

Average ecosystem status Europe as reference = 53 (Chaudhary et al., 2018)


	Contribution to economic development
	Contribution to employment (The Dutch Soy Coalition 2008)  
	0.153
	0.930
	0.450
	Hours per hectare  
Mechanization of soy farming reduces the amount of labour required for farming, one employee is required for every 200 ha (The Dutch Soy Coalition 2008). We used the work hours per tonne of soy as a proxy for low employment. 

For the organic system we attributed 0.53 of the social impact to the soy from China and 0.47 of the social impact to soy from Italy based on the ratios in the diet composition. For the conventional system we attributed 100% of the social impact to soy from Brazil.
  
Work hours per tonne soy in Brazil (Conventional) = 3 hours/ tonne X 3.5 (model) = 10.5 hours/ha

Work hours per tonne soy in China (Organic) = 149 hours/ tonne X 2.8 t/ha (model) = 417.2 hours/ha

Work hours per tonne soy in Italy 4 hours/t X 3.43 t/ha (soy) (Organic) = 2.6 hours/ha(Model) = 13.72 hours per ha

Reference point = 93.95 hours/ha for a farm in Europe (EU FADN 2017) 


	Contribution to food production/securitya
	Low production per hectarea 
	0.459
	0.460
	0.500
	Yield soy in Brazil (Conventional) = 3.5 t/ha (Kamali et al. 2017) 
Land use in Brazil = 0.29ha/t 

Yield soy in China (Organic) = 2.8 t/ha (Knudsen et al. 2010)
Land use in China (Organic) = 0.36ha/t 

Yield soy in Italy (Organic) = 3.43 t/ha (Potts et al. 2014) 
Land use in Italy (Organic) = 0.29ha/t 

Average yield - cereals (wheat, oats and triticale) and oilseeds (soybean and rapeseed) in 2013 for Europe (crops) in 2013 as reference = 2.96 t/ha (FAOSTAT 2019a)

Land use cereals (wheat, oats and triticale) and oilseeds (soybean and rapeseed) in 2013 for Europe (crops) in 2013 as reference = 0.33ha/t (FAOSTAT 2019b) 

We also used the same way of attributing the impact as in child labour for soy farm in organic system.


a Input from the workshop (the others issues are from the literature search)
[bookmark: _Toc46477452]Table 23: The Social Risk for the society at the rapeseed farms in Sweden and Denmark
	Subcategory
	Social sustainability issue
	Weight
	Conventional 
SR
	Organic 
SR 
	Comments, inventory indicators for each subsystem and reference point

	Public commitment to sustainability 
	Commitment to environmental sustainability: Deforestation, loss of biodiversity, erosion and degradationb 
	0.242
	 0.51 

	0.51

	Ecosystem status 
The Environmental Performance Index (EPI) is a proxy for ecosystem status (Chaudhary et al. 2018). EPI values range from 0-100 scale with 100 being the best and 0 the worst. We used this as proxy for commitment to sustainability assuming that this indicates ecosystem protection efforts. 

For the conventional system we attributed 0.18 of the social impact to the rapeseed from Sweden and 0.82 of the social impact to rapeseed from Denmark based on the ratios in the diet composition. For the organic system we attributed 100% of the social impact to rapeseed from Denmark.

Ecosystem status in Sweden (Conventional) = 51 (Chaudhary et al. 2018).
Ecosystem status in Denmark (Conventional and Organic) = 51 (Chaudhary et al. 2018).

Average ecosystem status Europe as reference = 53 (Chaudhary et al. 2018).


	Contribution to economic development
	Low employment due mechanization of crop cultivationb
	0.390
	0.940
	0.900
	Hours per hectare  
Mechanized rapeseed farming reduces the amount of labour required for farming, one employee. We used the work hours per tonne of rapeseed as a proxy for low employment. 

For the conventional system we attributed 0.18 of the social impact to the rapeseed from Sweden and 0.82 of the social impact to rapeseed from Demark based on the ratios in the diet composition. For the organic system we attributed 100% of the social impact to rapeseed from Denmark.


Work hours per tonne rapeseed in Sweden (Conventional) 1.1 hours/t X 3.4 t/ha = 3.74 hours/ha (rapeseed) (Sweden) 
= 3.74 hours/ ha (model)

Work hours per tonne in Denmark rapeseed (Conventional) 
2.33 hours/t X 4.3 t/ha = 10 hours/ha 

Work hours per tonne in Denmark rapeseed (Organic) 
4.17 hours/t X 3.5 t/ha = 14.6 hours/ha 

Reference point = 93.95 hours/ha for a farm in Europe (EU FADN 2017) 


	Contribution to food production/security
	Low productivity per hectareb
	0.368
	0.390

	0.460


	Hectares per tonne
Farming uses land that could be useful for other activities. We used the number of hectares per tonne of crop harvested as an indicator. Our reference was the land use for cereals (wheat, oats and triticale) and oilseeds (soybean and rapeseed) in 2013 because these are the main crops produced in Europe. We estimated the yield of organic rapeseed in Denmark from relative yield (82%) organic to conventional (De ponti et al. 2012). 

For the conventional system we attributed 0.18 of the social impact to the rapeseed from Sweden and 0.82 of the social impact to rapeseed from Demark based on the ratios in the diet composition. For the organic system we attributed 100% of the social impact to rapeseed from Denmark.

Yield rapeseed in Sweden in 2013 (conventional) = 3.4t/ha
Land use rapeseed in Sweden in 2013 (conventional) = 0.29ha/t (FAOSTAT 2019b) 

Yield rapeseed in Denmark in 2013 (conventional) = 4.27t/ha
Land use rapeseed in Denmark in 2013 (conventional) = 0.23ha/t (FAOSTAT 2019b) 

Yield rapeseed in Denmark in 2013 (organic) = 3.5t/ha 
Land use rapeseed in Denmark in 2013 (organic) = 0.29ha/t (FAOSTAT 2019b; De ponti et al. 2012) 

Average yield - cereals (wheat, oats and triticale) and oilseeds (soybean and rapeseed) in 2013 for Europe (crops) in 2013 as reference = 2.96 t/ha (FAOSTAT 2019a)

Land use cereals (wheat, oats and triticale) and oilseeds (soybean and rapeseed) in 2013 for Europe (crops) in 2013 as reference = 0.33ha/t (FAOSTAT 2019b) 




b All social sustainability issues identified for the Soybean farm were also listed for the Rapeseed farm


[bookmark: _Toc46477453]Table 24: The Social Risk for the society at the pig farms in Sweden 
	Subcategory
	Social sustainability issue
	Weight
	Conventional 
SR
	Organic 
SR 
	Comments, inventory indicators for each subsystem and reference point

	Public commitment to sustainability 
	High food/feed competition (Walker et al. 2005) 
	0.438
	0.560

	0.580

	Proportion of human edible component
An increased food-feed competition can easily lead to increases in food prices and volatility in food prices. There is now an increased attention on finding ways to reduce food-feed competition. We used the percentage of human edible feed as indicator of food feed competition. We used the human edible proportion of 0.8, 0.2, 0.8 and 0.8 for soybean, rapeseed, wheat, barley respectively (Wilkinson 2011)

Proportion of human edible component (6750kg) and total amount (8933kg) for soybean, rapeseed, wheat, barley in pig feed in Sweden (Conventional) = 0.76 (model) 
Proportion of human edible component (10860kg) and total amount (13645kg) for soybean, rapeseed, wheat, barley in pig feed in Sweden (Organic) = 0.80 (model)

Human edible proportion of livestock feed (kg) as reference = 0.64 (Wilkinson 2011)
assuming the UK is representative of the Europe 

	
	Contribution to antibiotic resistancea
	
	 0.360
	0.180
	Percentage of farms with resistant E. coli  
We used the percentage of farms with E. coli resistant to Ampicillin, Streptomycin and Tetracycline. 

Percentage of farms with E coli resistance to Ampicillin, streptomycin and tetracycline in Sweden (Conventional) = 19.27 (Österberg et al. 2016)

Percentage of farms with E coli resistance to Ampicillin, streptomycin and tetracycline in Sweden (Organic) = 8.47 (Österberg et al. 2016)

Average percentage of farms with E coli resistance to Ampicillin, streptomycin and tetracycline in Denmark, France, Italy and Sweden = 30.17 (Österberg et al. 2016) 

	
	Reduction of animal genetic variability (Nardone and Gibon 2015) 
	
	1.000
	1.000
	Cross local index
Commercial pig farmers use specialized breeds that have been selected for meat production. Traditional pig breeds are now mainly kept by a few hobby farmers (Nils Lundeheim Swedish University of Agricultural Sciences pers comm 12 June 2019). There is a risk of loss of traditional genetic breeds hence reduction in genetic diversity. We used an expert to estimate the level of genetic diversity in Sweden for pigs in the conventional and organic systems.    
Both systems have a lower proportion of traditional breeds compared to Europe, and there is no difference between the systems in Sweden (Lotta Rydhmer Swedish University of Agricultural Sciences pers comm 24 July 2019).
Cross local index in Sweden (Conventional) = 0
Cross local index in Sweden (Organic) = 0
In Europe 87% of farms are conventional (cross local index is 0.03) and 13% are organic (cross local index is 0.67) (Bonneau et al. 2011) as reference = 0.11

	Contribution to economic development
	Aging of pig farmers (Honeyman 1996) 
	0.163
	0.540
	0.310
	Percentage of farmers less than 35 years 
The aging of pig farmers is an issue of societal concern (Honeyman 1996).  We used percentage of farmers less than 35 years as an indicator of aging of farmers. 

% of farms run by young farmers less than 35 years in Sweden (Conventional) =5.3% (Röös et al. 2019)
% of farms run by young farmers less than 35 years in Sweden (Organic) =10% (Röös et al. 2019)

European average farmers less than 35 years’ reference point = 6% (EC 2015)

	
	Low employment (work hours per 1000kg pork)a
	
	0.500
	0.290
	Hours per tonne pork
Farming uses land that could be useful for other activities. We used the number of hectares per tonne of pork as an indicator. Our reference was the land use for Europe. 

Work hours per tonne consumed pork in Sweden (Conventional) = 18.65 (model - labour for sold pigs)
Work hours per tonne consumed pork in Sweden (Organic) = 32.87 (model – labour for meat sold pigs) 

Work hours per tonne pork in Europe as reference = 18.60 (labour for sold pigs) (AHDB 2017a)
(Austria, Belgium, Czech Republic, Denmark, Finland, France, Germany, United Kingdom, Hungary, Ireland, Italy, Netherlands, Spain, and Sweden) (European average in the model) (Sow pig work hours = 15.3 hours per year and slaughter pig = 0.38 hours per year) (Ingvar Eriksson Gård and Djurhälsan, pers comm 8 January 2019)


	Contribution to food production/securitya
	Low productivity per sowa 
	0.399
	0.580
	0.610
	Carcass meat production (kg) per sow 
The global population is estimated to be over 9.7 billion in 2050 and food demand is estimated to increase by 50% of demand in 2012 (FAO 2017). A human being needs almost a 1 million calories in a year (Chaudhary et al. 2018). There is need to close the yield gap by increasing productivity per sow. We used the mass of cold dressed carcass meat produced as an indicator of productivity.  

Mass of cold dressed carcass meat produced (Conventional) = 837 kg per sow per round (model)
Mass of cold dressed carcass meat produced (Organic) = 761 kg per sow per round (model)

Mass of cold dressed carcass meat produced (Europe) = 1055 kg per sow per round (AHDB 2017a)



a Input from the workshop (the others issues are from the literature search)
[bookmark: _Toc20481263]


[bookmark: _Toc46477454]4. Questionnaires (Example for workers)
[bookmark: _Toc20481264][bookmark: _Toc46477455]4.1 Workers Soybean farm
In this study, we investigate the social sustainability of pig production in Sweden. Pig production affects farmers, workers, the local community, consumers, society at large and the pigs in different ways.
Soy is an important feedstuff in pig production. In this questionnaire, we focus exclusively on how the workers (on farms that grow soybeans) in Brazil, China and Italy are affected by soybean cultivation.
We wish that you help us in better understanding the social effect of Swedish pig production. Your answers will be confidential and will only be used for research purposes. The data is saved for a maximum of 48 months. By clicking on yes below you give your consent to participate in the survey. You can also cancel your participation in the survey by clicking on no and then the survey is closed.
Yes 		No
In order to investigate how farm workers in farms that grow soybeans are affected by pig production, we use 8 indicators. These are 1) freedom of association, 2) no child labor, 3) Fair salary, 4) decent working hours, 5) no forced labor, 6) gender equality, 7) good health and safety, and 8) good social benefits and security. The indicators come from a literature study and a workshop with experts we have done.
We now need your help to assess the relative importance of these indicators, ie to determine how important the indicators are in relation to each other in order to describe the situation of agricultural workers in Brazil, China and Italy. Note that your task is not to assess to what extent the rural workers, for example, have a Fair salary but you must assess how important it is for the rural workers with a fair salary in relation to how important it is that they have decent working hours.
The questionnaire consists of several pairs-wise comparisons of indicators. Your task is to (in pairs) assess how important the indicators are in relation to each other in order to describe the social situation of farmers. It takes about ten to fifteen minutes to complete the form. If you have any further comments, you will be able to add them at the end of the survey.
The indicators that describe the social situation of farm workers.
1) Freedom of association: The right to form and join organizations and the right to collective bargaining.
2) No child labor: Children's rights are not violated by work that results in mental or physical injury or by depriving children of time to go to school.
3) Fair salary: A salary that is reasonable for the work performed.
4) Decent working hours: Working hours are not decent if employees regularly work more than is normal, when workers are only able to work part-time but would like to work more and when workers do not want but need to work irregular times (weekends, nights etc).
5) No forced labor: No one is forced to work against their will.
6) Gender equality: Workers are treated equally regardless of eg origin, age, belief or sexual orientation.
7) Good health and safety: Refers to a minimum of work-related accidents, injuries and diseases. Also includes low exposure to hazardous substances, adequate training on hazardous substances handling and first aid.
8) Good social benefits and security: Workers and their families are offered eg. health insurance / sickness compensation, paid holiday, childcare, pension provisions, life insurance, etc.
Survey Task
We now ask you to compare in pairs the 8 indicators according to the scales below:
A far left mark on the scale means that the indicator on the left is much more important is the indicator on the right.
A far right mark on the scale means that the indicator to the right is much more important is the indicator on the left.
A mark in the middle of the scale means that the indicator on the left of the scale is as important as the indicator on the right.
Pairs
Good health and safety - Freedom of association
Freedom of association- Good social benefits and security
Good social benefits and security - Gender equality
Gender equality - Decent working time
Decent working time - No child labor
No child labor - No forced labor
No forced labor - Fair salary
Fair salary - Good health and safety
Good health and safety - Good social benefits and security
Good social benefits and security - Decent working time
Decent working time - No forced labor
No forced labor - Good health and safety
Good health and safety - Gender equality
Gender equality - No child labor
No child labor - Fair salary
Fair salary - Freedom of association
Freedom of association - Gender equality
Gender equality - No forced labor
No forced labor - Freedom of association
Freedom of association- Decent working hours
Decent working time - Fair salary
Fair salary - Good social benefits and security
Good social benefits and security - No child labor
No child labor - Good health and safety
Good health and safety - Decent working time
Freedom of association- No child labor
Good social benefits and security - No forced labor
Gender equality - Fair salary

If you have any additional comments, add them to the text box below.



[bookmark: _Toc20481265][bookmark: _Toc46477456]4.2 Pig farm workers
Caretakers employed at Swedish pig farms
In this study, we investigate the social sustainability of pig production in Sweden. Pig production affects farmers, rural workers, the local community, consumers, society at large and the pigs in different ways.
In this questionnaire, we focus exclusively on how animal caretakers employed in Swedish pig farms are affected by pig production.
We wish that you could help us in better understanding the social effect of Swedish pig production. Your answers will be confidential and will only be used for research purposes. The data is saved for a maximum of 48 months. By clicking on yes below you give your consent to participate in the survey. You can also cancel your participation in the survey by clicking on no and then the survey is closed.
Yes 	No
In order to investigate how animal caretakers employed in Swedish pig farms are affected by pig production, we use 5 indicators. These are 1) fair salary, 2) decent working hours, 3) good health and safety, and 4) good social benefits and security. The indicators come from a literature study and a workshop with experts we have done.
We now need your help to assess the relative importance of these indicators, ie to determine how important the indicators are in relation to each other in order to describe the social situation of animal caretakers in Sweden. Please note that your task is not to assess the extent to which animal caretakers, for example, have a Fair salary but you should assess how important it is for animal caretakers with a Fair salary in relation to how important it is that they have decent working hours.
The questionnaire consists of several pairs-wise comparisons of indicators. Your task is to (in pairs) assess how important the indicators are in relation to each other in order to describe the social situation of animal caretakers in Sweden. It takes about ten minutes to complete the form. If you have any further comments, you will be able to add them at the end of the survey.
The indicators that describe the social situation of animal caretakers.
1) Fair salary: A salary that is reasonable for the work performed.
2) Decent working hours: Working hours are not decent if employees regularly work more than is normal, when workers are only able to work part-time but would like to work more and when workers do not want but need to work irregular times (weekends, nights etc).

3) Good health and safety: Refers to a minimum of work-related accidents, injuries and diseases.
4) Good social benefits and security: Workers and their families are offered eg. health insurance / sickness compensation, paid holiday, childcare, pension provisions, life insurance, etc.
Survey Task
We now ask you to compare in pairs the 5 indicators according to the scales below:
A far left mark on the scale means that the indicator on the left is much more important is the indicator on the right.
A far right mark on the scale means that the indicator to the right is much more important is the indicator on the left.
A mark in the middle of the scale means that the indicator on the left of the scale is as important as the indicator on the right.
Fair salary - Decent working hours
Decent working hours -	Social benefits and security
Social benefits and security - Fair salary
Fair salary -  Good health and safety
Good health and safety	-  Decent working hours
Good health and safety - Social benefits and security
Social benefits and security - Freedom of association
If you have any additional comments, add them to the text box below.



[bookmark: _Toc20481266][bookmark: _Toc46477457]4.3 Rapeseed workers
In this study, we investigate the social sustainability of pig production in Sweden. Pig production affects farmers, rural workers, the local community, consumers, society at large and the pigs in different ways.
Rapeseed is an important feedstuff in pig production. In this questionnaire, we focus exclusively on how the agricultural workers (on farms that grow rapeseed) in Sweden and in Denmark are affected by the cultivation of canola.
We wish that you could help us in better understanding the social effect of Swedish pig production. Your answers will be confidential and will only be used for research purposes. The data is saved for a maximum of 48 months. By clicking on yes below you give your consent to participate in the survey. You can also cancel your participation in the survey by clicking on no and then the survey is closed.
Yes 	No
In order to investigate how farm workers on farms that cultivate rapeseed are affected by the cultivation of rape, we use 5 indicators. These are 1) fair salary, 2) decent working hours 3) gender equality and 4) good health and safety. The indicators come from a literature study and a workshop with experts we have done.
We now need your help to assess the relative importance of these indicators, ie to determine how important the indicators are in relation to each other in order to describe the social situation of farmers in Sweden and Denmark. Note that your task is not to assess to what extent the rural workers, for example, have a Fair salary but you must assess how important it is for the rural workers with a Fair salary in relation to how important it is that they have decent working hours.
The questionnaire consists of several pairs-wise comparisons of indicators. Your task is to (in pairs) assess how important the indicators are in relation to each other in order to describe the social situation of farmers. It takes about ten minutes to complete the form. If you have any further comments, you will be able to add them at the end of the survey.
The indicators that describe the social situation of farm workers.
1) Fair salary: A salary that is reasonable for the work performed.
2) Decent working hours: Working hours are not decent if employees regularly work more than is normal, when employees are only able to work part-time but would like to work more and when workers do not want but need to work irregular times (weekends, nights etc).
3) Gender equality: Workers are treated equally regardless of eg. origin, age, belief or sexual orientation.
4) Good health and safety: Refers to a minimum of work-related accidents, injuries and diseases.
Survey Task
We now ask you to compare in pairs the 5 indicators according to the scales below:
A far left mark on the scale means that the indicator on the left is much more important is the indicator on the right.
A far right mark on the scale means that the indicator to the right is much more important is the indicator on the left.
A mark in the middle of the scale means that the indicator on the left of the scale is as important as the indicator on the right.
Fair salary - Decent working hours
Equal opportunities - Good health and safety
Good health and safety - Fair salary
Good health and safety - Decent working hours
Decent working hours - Equal opportunities
Equal opportunities - Fair salary

If you have any additional comments, add them to the text box below.



[bookmark: _Toc20481267][bookmark: _Toc46477458]4.4 Slaughterhouse workers in Sweden
In this study, we investigate the social sustainability of pig production in Sweden. Pig production affects farmers, rural workers, the local community, consumers, society at large and the pigs in different ways.
In this questionnaire, we focus exclusively on how pig production affects slaughterhouse workers in Sweden.
We wish that you could help us in better understanding the social effect of Swedish pig production. Your answers will be confidential and will only be used for research purposes. The data is saved for a maximum of 48 months. By clicking on yes below you give your consent to participate in the survey. You can also cancel your participation in the survey by clicking on no and then the survey is closed.
Yes 	No
In order to investigate how slaughterhouse workers in Sweden are affected by pig production, we use 4 indicators. These are 1) fair salary, 2) decent working hours, 3) equal opportunities and 4) good health and safety. The indicators come from a literature study and a workshop with experts we have done.
We now need your help to assess the relative importance of these indicators, ie to determine how important the indicators are in relation to each other in order to describe the social situation of slaughterhouse workers in Sweden. Note that your task is not to assess the extent to which the slaughterhouse workers, for example, have a Fair salary but you should assess how important it is for slaughterhouse workers with a Fair salary in relation to how important it is that they have decent working hours.
The questionnaire consists of several pairs-wise comparisons of indicators. Your task is to (in pairs) assess how important the indicators are in relation to each other to describe the social situation of slaughterhouse workers in Sweden. It takes about five minutes to complete the form. If you have any further comments, you will be able to add them at the end of the survey.
The indicators that describe the social situation of slaughterhouse workers.
1) Fair salary: A salary that is reasonable for the work performed.
2) Decent working hours: Working hours are not decent if employees regularly work more than is normal, when employees are only able to work part-time but would like to work more and when workers do not want but need to work irregular times (weekends, nights etc).
3) Equal opportunities: When all workers are treated equally regardless of eg origin, age, belief or sexual orientation.
4) Good health and safety: Refers to a minimum of work-related accidents, injuries and diseases.
Survey Task
We now ask you to compare in pairs the 4 indicators according to the scales below:
A far left mark on the scale means that the indicator on the left is much more important is the indicator on the right.
A far right mark on the scale means that the indicator to the right is much more important is the indicator on the left.
A mark in the middle of the scale means that the indicator on the left of the scale is as important as the indicator on the right.
Fair salary - Decent working hours
Decent working hours - Equal opportunities 
Equal opportunities - Good Health and safety
Good Health and safety - Fair salary
Fair Salary - Equal opportunities
Decent working hours -Equal opportunities
If you have any additional comments, add them to the text box below.
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[bookmark: _Toc20481269][bookmark: _Toc46477460]Table 24: AHP Scores matrices, consistency and iterations for workers
	Judge
	Matrix (by row)
	Consistency
	Number of iterations
	New consistency

	A


	1
	(1,5,5,5,5,1/5,1,3;1/5,1,1,1,1/5,1/9,1/7,1/7;1/5,1,1,1/3,1/5,1/9,1/9,1/5;1/5,1,3,1,1/5,1/7,1/5,1/3;1/5,5,5,5,1,1/7,1/7,1;5,9,9,7,7,1,3,9;1,7,9,5,7,1/3,1,7;1/3,1/7,5,3,1,1/9,1/7,1)
	0.07
	0
	

	
	2
	(1,3,3,3,3,1,3,1;1/3,1,3,1,3,1,1/3,1/3;1/3,1/3,1,3,3,1/3,1/3,1;1/3,1,1/3,1,1,1/3,1,1;1/3,1/3,1/3,1,1,1/3,1,1;1,1,3,3,3,1,1,1;1/3,3,3,1,1,1,1,1;1,3,1,1,1,1,1,1)
	0.11
	0
	

	
	3
	(1,9,9,1,5,1,1,9;1/9,1,9,1/5,3,1/9,1/5,3;1/9,1/9,1,1/9,9,1/9,1/9,3;1,5,9,1,9,1,1,9;1/5,1/3,1/9,1/9,1,1/9,1/9,1;1,9,9,1,9,1,9,9;1,5,9,1,9,1/9,1,9;1/9,1/3,1/3,1/9,1,1/9,1/9,1)
	0.19
	0
	

	
	4
	(1,5,1,3,5,5,1/7,5;1/5,1,1/5,1/3,1,5,1/7,3;1,5,1,3,5,5,1/7,3;1/3,3,1/3,1,1,5,1/5,1/3;1/5,1,1/5,1,1,5,1/7,1;1/5,1/5,1/5,1/5,1,1/5,1/9,1/3;7,7,7,5,7,9,1,5;1/5,1/3,1/3,3,1,3,1/5,1)
	0.14
	0
	

	
	
	
	
	
	

	B
	1
	(1,1/9,1/9,1/9,1/9;9,1,1/9,1/9,1/9;9,9,1,1/9,1/9;9,9,9,1,9;9,9,9,1/9,1)
	0.5
	4
	0.14

	
	2
	(1,3,1/3,3,1;1/3,1,1/5,1,1;3,5,1,1,3;1/3,1,1,1,1/5;1,1,1/3,5,1)
	0.2
	0
	

	
	3
	(1,1,1/9,1/5,1/5;1,1,1/9,1/5,1/7;9,9,1,1,1/7;5,5,1,1,1/3;5,7,7,3,1)
	0.15
	0
	

	
	
	
	
	
	

	C
	1
	(1,1,1,1,1/3;1,1,1,1/3,1/7;1,1,1,1/5,1/3;1,3,5,1,1;3,7,3,1,1)
	0.07
	0
	

	
	2
	(1,1,1,1,1;1,1,1,1,1;1,1,1,1,1;1,1,1,1,1/3;1,1,1,3,1)
	0.03
	0
	

	
	3
	(1,1,5,1,1;1,1,3,1,1;1/5,1/3,1,1,1;1,1,1,1,1;1,1,1,1,1)
	0.07
	0
	

	
	4
	(1,1/9,1/5,1,1/9;9,1,1/9;9,1/9;5,9,1,9,1;1,1/9,1/9,1,1/7;9,9,1,7,1)
	0.24
	1
	0.18

	
	
	
	
	
	

	D
	1
	(1,1,1,1;1,1,1,1;1,1,1,1;1,1,1,1)
	0
	0
	

	
	2
	(1,7,1/3,1/5;1/7,1,1/5,1/5;3,5,1,1;5,5,1,1)
	0.15
	0
	

	
	3
	(1,1,1,1;1,1,1,1;1,1,1,1;1,1,1,1)
	0
	0
	

	
	4
	(1,1,1/5,1/7;1,1,1/5,1/7;5,5,1,1/9;7,7,9,1)
	0.17
	0
	

	
	5
	(1,1,7,3;1,1,5,5;1/7,1/5,1,1/5;1/3,1/5,5,1)
	0.087
	0
	

	
	6
	(1,5,1/5,3;1/5,1,1/5,1;5,5,1,1;1/3,1,1,1)
	0.33
	2
	0.11

	
	
	
	
	
	

	Farmer
	
	
	

	C
	1
	(1,1/7,1/3,1/3,1/7,1/3;7,1,5,5,5,5;3,1/5,1,1/5,1/3,1;3,1/5,5,1,5,3;7,1/5,3,1/5,1,1;3,1/5,1,1/3,1,1)
	0.12
	0
	

	
	2
	(1,1,1/7,1/7,1/5,1/5;1,1,1,1,1,1;7,1,1,1,1/5,1;7,1,1,1,1,1/3;5,1,5,1,1,1;5,1,1,3,1,1)
	0.15
	0
	

	
	3
	(1,1/9,1/9,1/5,1/9,1/5;9,1,1,1,1/3,1;9,1,1,1,1/3,5;5,1,1,1,1/3,1;9,3,3,3,1,7;5,1,1/5,1,1/7,1)
	0.06
	0
	


A – Soy farm, B – Rapeseed farm, C –Pig farm, D – Slaughterhouse


[bookmark: _Toc20481270][bookmark: _Toc46477461]Table 25: AHP Scores matrices, consistency and iterations for local community
	Judge
	Matrix (by row)
	Consistency
	Number of iterations
	New consistency

	A
	1
	(1,5,5,1/5;1/5,1,1/5,1/7;1/5,5,1,1/9;5,7,9,1)
	0.22
	0
	

	
	2
	(1,1/5,1/7,1/9;5,1,1,1/5;7,1,1,1/7;9,5,7,1)
	0.10
	0
	

	
	3
	(1,1/5,5,5;5,1,5,5;1/5,1/5,1,1;1/5,1/5,1,1)
	0.13
	0
	

	
	
	
	
	
	

	B
	1
	(1,1;1,1)
	0
	0
	

	
	2
	(1,1;1,1)
	0
	0
	

	
	3
	(1,1;1,1)
	0
	0
	

	
	4
	(1,9;1/9,1)
	0
	0
	

	
	
	
	
	
	

	C
	1
	(1,3,1/3;1/3,1,1/5;3,5,1)
	0.04
	0
	

	
	2
	(1,9,5;1/9,1,1/5;1/5,5,1)
	0.11
	0
	

	
	3
	(1,7,5;1/7,1,5;1/5,1/5,1)
	0.41
	1
	0

	
	4
	(1,7,7;1/7,1,5;1/7,1/5,1
	0.28
	1
	0

	
	5
	(1,5,5;1/5,1,3;1/5,1/3,1)
	0.13
	0
	


A – Soy farm, B – Rapeseed farm, C –Pig farm, D - Slaughterhouse
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[bookmark: _Toc46477462]Table 26: AHP Scores matrices, consistency and iterations for consumers 
	Judge
	Matrix (by row)
	Consistency
	Number of iterations
	New consistency

	1
	(1,5,3,1,1/3;1/5,1,3,3,3;1/3,1/3,1,1/3,1/3;1,1/3,3,1,5;3,1/3,3,1/5,1)
	0.46
	1
	0.18

	2
	(1,1,1,1,7;1,1,1,1,7;1,1,1,1,9;1,1,1,1,5;1/7,1/7,1/9,1/5,1)
	0
	0
	

	3
	(1,5,7,5,5;1/5,1,1,3,1/3;1/7,1,1,1/3,1;1/5,1/3,3,1,1/3;1/5,3,1,3,1)
	0.16
	0
	

	4
	(1,1/7,7,7,5;7,1,7,7,7;1/7,1/7,1,5,1/7;1/7,1/7,1/5,1,1/5;1/5,1/7,7,5,1)
	0.29
	1
	0.2






[bookmark: _Toc20481272][bookmark: _Toc46477463]Table 27: AHP Scores matrices, consistency and iterations for pigs
	Judge
	Matrix (by row)
	Consistency
	Number of iterations
	New consistency

	C

	1
	(1,1/5,1/7,1/5,1;5,1,1/5,1/5,3;7,5,1,1,5;5,5,1,1,5;1,1/3,1/5,1/5,1)
	0.07
	0
	

	
	2
	(1,1,1,1,1;1,1,1,1,5;1,1,1,1,1;1,1,1,1,1;1,1/5,1,1,1)
	0.08
	0
	

	
	3
	(1,1,1,1,1;1,1,1,1,5;1,1,1,1,1;1,1,1,1,1;1,1/5,1,1,1)
	0.08
	0
	

	
	4
	(1,9,1/9,1/9,9;1/9,1,1/9,1/9,1/9;9,9,1,1,9;9,9,1,1,9;1/9,9,1/9,1/9,1)
	0.35
	1
	0.19

	
	5
	(1,1,1,1,1;1,1,1,1,1;1,1,1,1,1;1,1,1,1,1;1,1,1,1,1)
	0
	0
	

	
	6
	(1,1,1,1,1;1,1,1,1,1;1,1,1,1,1;1,1,1,1,1;1,1,1,1,1)
	0
	0
	

	
	
	
	
	
	

	D
	1
	(1,1;1,1)
	0
	0
	

	
	2
	(1,1;1,1)
	0
	0
	

	
	3
	(1,1;1,1)
	0
	0
	

	
	4
	(1,1/3;3,1)
	0
	0
	

	
	5
	(1,1/3;3,1)
	0
	0
	


A – Soy farm, B – Rapeseed farm, C –Pig farm, D – Slaughterhouse
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	Judge
	Matrix (by row)
	Consistency
	Number of iterations
	New consistency

	A
	1
	(1,9,9;1/9,1,1;1/9,1,1)
	0
	0
	

	
	2
	(1,9,9;1/9,1,1/9;1/9,9,1)
	0.53
	1
	0

	
	3
	(1,1/5,1/3;5,1,1/3;3,3,1)
	0.28
	1
	0

	
	
	
	
	
	

	B
	1
	(1,3,1;1/3,1,5;1,1/5,1)
	0.83
	1
	0

	
	2
	(1,5,5;1/5,1,1/5;1/5,5,1)
	0.28
	1
	0

	
	3
	(1,1/5,1/3;5,1,1;3,1,1)
	0.03
	0
	

	
	4
	(1,1/7,1/5;7,1,1/5;5,5,1)
	0.41
	1
	0

	
	
	
	
	
	

	C
	1
	(1,5,5;1/5,1,3;1/5,1/3,1)
	0.13
	0
	

	
	2
	(1,3,3;1/3,1,1/5;1/3,5,1)
	0.28
	0
	0

	
	3
	(1,1,1;1,1,1;1,1,1)
	0
	0
	

	
	4
	(1,5,1/3;1/5,1,3;3,1/3,1)
	1.74
	1
	0


A – Soy farm, B – Rapeseed farm, C –Pig farm, D - Slaughterhouse
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