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1. Introduction 

The aim of the SusPigSys project was to collect data on the sustainability performance of 

pig farms across Europe and to develop a tool, which helps improving overall sustainability 

on pig farms. Eight partners from seven countries (Austria, Germany, Finland, Italy, the 

Netherlands, Poland and the United Kingdom) built the project consortium (see Annex). All 

partners contributed to the development of the integrated toolbox and collected farm data 

in the participating countries.  

The sustainability of a production system, which is defined to “meet the needs of the present 

without compromising the ability of future generations to meet their own needs” (WCED, 

1987; “Brundtland-report”), is often not analysed in a comprehensive manner. The latter 

means to consider all sustainability pillars such as environment, economy and social 

wellbeing, in an appropriate way. For good sustainability performance and development, 

it is important, that all sustainability themes are positively balanced at the same time. This 

is reflected in the concept of "strong sustainability" (Ekins et al. 2003), which states, that the 

overall sustainability performance is defined by the lowest sustainability theme score. 

Also in pig farming, sustainability is often studied for individual aspects or between two 

pillars in order to detect synergies or trade-offs among specific sustainability elements. 

There is a growing interest of farmers and farmer organisations, extension services, 

agricultural policy, consumers and NGOs to be informed about the comprehensive 

sustainability performance achieved in pig production systems, and even along the supply 

chain. 

This report describes a newly developed toolbox for an integrative system analysis, which 

addresses four priorities of sustainability: economic performance, environmental impact, 

animal health & welfare and social wellbeing. The toolbox will be available as an app which 

enables farmers to identify the sustainability performance of their pig farms. Those 

sustainability themes and subthemes will be highlighted, where the performance is high 

and/or where there is need for improvement. It will be also possible to benchmark the own 

farm with other farms. It is expected, that this tool helps to improve productivity and 

competitiveness of EU pig production and to enhance consumer acceptability by addressing 

societal concerns such as animal welfare, and environmental problems. Thus, the tool will 

be valuable for the benefit of farmers, animals, the environment and wider society. 
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2. Methodological approach 

Our leading research question for SusPigSys project was, how to set up a method for 

assessing the sustainability performance of pig production systems in an integrative (all 

four priorities) and comprehensive way (broad range of indicators to cover many aspects). 

In SusPigSys we combined elements of different qualitative and quantitative methods for 

all priorities. 

The SusPigSys toolbox contains all necessary parts of our methodological approach: the 

SusPigSys protocol, the indicator scaling functions, the expert weights for subthemes and 

indicators and the formulae for calculating the sustainability scores at subtheme- and 

theme-level. The toolbox will be provided as an app and can be used via internet and on 

Android devices. 

2.1 The structure 

In a first step we defined the main themes and subthemes related to each of the four 

sustainability priorities: Environment, Economy, Social Wellbeing and Animal Health and 

Welfare. To each subtheme belongs a comprehensive set of indicators. The definition of 

themes, subthemes and indicators for the priorities Environment and Social Wellbeing was 

based mainly on the SAFA guidelines (FAO 2013). In case of Animal Health and Welfare 

the main references were Welfare Quality Pigs and ProPIG (CoreOrganicII), whereas 

Economy started from InterPIG indicators. Themes and subthemes were then expanded in 

the course of the project by expert opinion within the consortium and pilot tests on-farm. 

The structure of sustainability priorities, themes and subthemes is reflected in the protocols, 

which build the basis for data collection. 

Table I shows an overview of all themes and subthemes per priority. Because of the high 

number of indicators, a comprehensive list with all indicators can be found in the Annex. 
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Table 1: Overview of priorities, themes and subthemes 

Priorities Themes Subthemes Indicators 

Environment 

Atmosphere 
Greenhouse Gas Emissions See Table 4 

and Annex 
Air Quality 

Water 
Water Withdrawl 

Water Quality 

Soil 
Soil Quality 

Land Degradation 

Biodiversity 

Ecosystem Diversity 

Species Diversity 

Genetic Diversity 

Material & Energy 

Material Use 

Energy Use 

Waste Reduction 

Economy 

Technical efficiency 

Feed Efficiency 

Reproductive Efficiency 

Health Management 

Economic resilience 

Entrepreneurship 

(qualitative) 

Profitability 

Risk Management 

Labour Productivity 

Resilience of Resources 

(qualitative) 

Social Wellbeing 

Decent Livelihoods 

Quality of Life  

Succession 

Capacity Building 

Fair Access to Means of 

Production 

Fair Trading Practices  
Responsible Buyers  

Right to Suppliers  

Labour Rights Employment Relations 
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Child Labour  

Non-Discrimination, 

Gender Equality, Vulnerbale 

Groups  

Non-Discrimination 

Gender Equality 

Vulnerable Groups  

Human Health & Safety  
Safety and Health 

training/Safety at Workplace  

Good Governance  

(Negative) Impact on Society 

& Environment 

Positive Contribution  

Animal Health and 

Welfare 

Absence of Hunger and 

Thirst 

Managment  

Roughage 

Feeding system 

Water provision 

Clinical Findings 

Pasture 

Comfort (thermal, physical, 

when resting and during 

locomotion) 

Clinical Findings 

Space Allowance 

Floor Quality 

Pasture 

Creep Area 

Treatments 

Floor Quality (sick pigs) 

Slaughter Remarks 

Husbandry System 

Absence of Injuries and 

Disease 

Clinical Findings 

Pasture 

Hospitalisation 

Slaughter Remarks 

Treatments 

Mortality 

Biosecurity 
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Absence of Pain by 

Management 

Hospitalisations 

Mutilations 

Castration 

Possibility to perform 

Appropriate Behaviour 

Behaviour 

Clinical Findings 

Space Allowance 

Pasture 

Enrichtment 

Slaughter remarks 

Restricted normal behaviour 

Good Human-Animal 

Relationship 

One Welfare 

Negative characteristics 

Positive characteristics 

 

2.2 The weighting factors 

For the farm report, data were summarised at subtheme and at theme level. For this, we had 

to consider, that the sustainability-impact of single indicators on subthemes, and 

correspondingly the sustainability-impact of subthemes on themes could be different. In 

order to include these differences in our integrated analysis, we assigned weighting factors 

to indicators for their summary to subthemes, and weighting factors to subthemes for their 

summary to themes. 
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Table 2: Overview of where weighting factors were applied and who assigned the 

factor values  

 

Weighting factors were determined in a two-step process. In the first step, 36 experts (from 

the project team and external international experts) where asked to allocate weighting 

factors to subthemes and indicators, respectively, of the sustainability priority of their 

expertise. This was done in an online-survey. From all the answers the median weighting 

factors for indicators and subthemes were calculated. Fifteen experts provided weighting 

factors for Animal Health and Welfare, 11 experts for Economy, 5 experts for Environment 

and 5 for Social Wellbeing. 

The second step was a “Delphi-like” approach using MS Excel files: a total of 23 internal 

and external experts were asked, if they agreed with the median values for indicators and 

subthemes. If not, they were asked to provide an alternative weighting factor. The feedback 

was then used for recalculating the median values for indicator and subtheme weighting 

factors. Calculations included a plausibility check, so that the sum of weights per subtheme 

and theme did neither exceed nor fall below 100%.  

Overall, the weighting factors resulting from the second step were very similar to those 

from the first. In case of Economy and Social Wellbeing, they were the same. For Animal 

Health and Welfare there were small differences related to two subthemes and few 

indicators. For Environment there were deviations related to six subthemes and few 

indicators. 

The weighting factors after the second step were used for calculating the sustainability 

scores as described in the next chapter. The following graph illustrates, how and where the 

weighting factors (x %) come into effect. 
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Figure 2: A schematic diagram showing where and how weights (x %) affect the 

calculation of the Sustainability Scores. Subth. = Subtheme, Ind. = Indicator. 

2.3  The scaling of indicator values 

Data were collected using the condensed SusPigSys protocol1. Some indicators could be 

assessed directly, e.g. use of GMO feed. Other indicators had to be calculated from detailed 

answers, e.g. the proportion of land with pesticide application. Indicators can have different 

formats: numeric, categorial or ordinal (Likert scale). Calculating the sustainability scores 

for the theme-level of each priority requires all indicator values to be in the same numeric 

format. We therefore converted all farm data / indicators to a value on a scale from 0% to 

100% (scaling), whereby 100% is best performance. Numerical and Likert scale indicators 

were converted using the range (minimum, maximum) that each indicator might have. 

Results in between were interpolated linearly. Categorial and non-Likert ordinal indicators 

were scaled using scaling functions. Table 3 illustrates this with two examples. 

 

The scaling functions in the SusPigSys project were developed on the basis of own data 

(plausibility of range of values), expert knowledge, literature references and a peer review. 

The scaling functions for indicators are formulae within Excel files. They can be provided 

on request, but are not part of this report. 
  

 

1 D5.1: Condensed protocol from Era-Net SusAn project “Sustainable pig production systems” 
(SusPigSys): a starting point for connecting data bases for integrated sustainability assessment, 
DOI:10.13140/RG.2.2.17828.09605, 
https://www.researchgate.net/publication/348466379_Condensed_protocol_from_Era-
Net_SusAn_project_Sustainable_pig_production_systems_SusPigSys 
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Table 3: Examples of scaling categorial indicator values. 100% is best, 0% is worst 

performance 

 

Aggregating indicator values within subthemes 

All scaled indicator values belonging to one subtheme were aggregated to one subtheme 

score (RS): 

RS =∑ (xi * yi) 

where  

i = number of indicators within one subtheme  

yi = scaled indicator value 

xi = indicator weight 

That means, each scaled indicator value (y1) was multiplied with the respective indicator 

weight (xi). Then all multiplication results were summed up for each subtheme (RS). 

2.4 Aggregating subtheme results within themes  

By aggregating the sustainability results of single subthemes, we calculated the 

sustainability score of each theme (RT):  

RT =∑ (RSs * xs) 

where  

s = number of subthemes within one theme  

RSs = subtheme score  

xs = subtheme weight 

In words: each subtheme score (RSs) was multiplied with the respective subtheme weight 

(xs). Then all multiplication results were summed up for each theme (RT). 

 

This is where aggregation ends, as the sustainability scores for each theme within one 

priority are the final results of the integrated sustainability assessment. Neither single 

priority nor farm scores are calculated. 
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3. Example: Environmental Sustainability assessment 

3.1 Quantitative and qualitative indicators 

Using the environmental analysis part of the Toolbox, we will explain some aspects of the 

methodological approach of SusPigSys in detail. In most aspects, the methodological 

approach is similar for the other priorities. 

Environmental impacts of a farm are often calculated using quantitative LCA methods. 

Several studies assessed individual (real-world) pig farms or model pig farms (e.g. de Vries 

and de Boer 2010; Dourmad et al. 2014; Rudolph et al. 2018). Due to the level of detail, the 

variety of system boundaries and ecological impact categories, these quantitative LCA 

assessments are often limited and do not assess important environmental issues adequately, 

such as biodiversity. However, there is methodological progress, resulting in an increasing 

number of LCA studies including biodiversity (see e.g. Lindner et al. 2019; Curran et al. 

2016). An alternative approach is to use more qualitative indicators and multi-criteria 

analysis (MCA). The impacts may be assessed in less detail, but the methods can cover a 

broader range of environmental aspects. 

For the environmental priority in SusPigSys we combined farm-specific LCA-results for 

Global Warming Potential (GWP), Acidification and Eutrophication Potential (AP and EP), 

Cumulative Energy Demand (CED) and Land Use (LU) as well as environmental Key 

Performance Indicators (KPIs; based on SAFA) in an MCA. 

 

Figure 3: Quantitative LCA-indicators and (more) qualitative KPIs contributing to 

environmental subthemes 

The environmental assessment relates to farm level and in case of LCA additionally to input 

supply chains. For the LCA, results were related to kilogram pig produced and applied for 

specific farm types (breeding, finishing, farrow-to-finishing). The system boundaries were 

defined as cradle-to-farm gate. We used life cycle inventory data mainly from two LCA 

databases for feed, electricity and materials such as fertilisers (Ecoinvent, Wernet et al. 2016; 

Agribalyse, Koch and Salou 2016).  

For the MCA, additional environmental Key Performance Indicators (KPIs) were assessed 

for all environmental subthemes. Concerning, for instance, ecosystem, species and genetic 
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diversity, those KPIs analyse the proportion of farm area with plant protectants, the average 

number of pesticide treatments per year or the use of GMO-feed.  

3.2 Indicator scaling 

Scaling of LCA indicators and KPIs was performed as described in chapter 2.3.  

3.3 Weighting factors of environmental indicators and 

subthemes 

When indicators were summarized to the corresponding subtheme, and subthemes to the 

corresponding theme, their relative impacts were adjusted according to weighting factors 

applied by experts as described in chapter 2.2. The weighting factors for LCA indicators and 

KPIs in the environmental sustainability subthemes are provided in tables 4 and 5. 

Table 4: Weighting factors for aggregating environmental indicators to subthemes 

Subthemes Indicators Weighting 
factors (%) 

Greenhouse Gas 
Emissions 

kg CO2-eq per kg piglet / fattening pig live-weight (LCA) 33 

kg CO2-eq per ha (LCA) 7 

Certified feed (not related to deforestation) 13 

Energy-saving technologies 3 

High precision N-fertilising 3 

Calculation of N-fertiliser demand 3 

Arable land with zero/reduced tillage 3 

Share of leguminous crops / leguminous grassland 3 

Conversion of permanent grassland 7 

Ecological focus area 6 

Share of catch crops 3 

Drained moorland 7 

Emission-reducing techniques (air, soil, water) 7 

Air quality kg SO2-eq per kg piglet / fattening pig live-weight (LCA) 30 

kg SO2-eq per ha (LCA) 15 

Energy-saving technologies 5 

High precision N-fertilising 9 

Calculation of N-fertiliser demand 6 

Emission-reducing techniques (air, soil, water) 35 

Material use m2 land use per kg piglet / fattening pig live-weight (LCA) 10 

Energy-saving technologies 15 

Water supply / storage 5 

Field irrigation 5 

Use of precipitation information 4 

Water-saving technology (field irrigation) 8 

High precision N-fertilising 10 

Calculation of N-fertiliser demand 15 

Fertiliser (N,P) application based on soil and plant tests 16 

Share of land wit with chemical synthetic insecticides / 
herbicides / fungicides 

5 

Arable land with zero/reduced tillage 5 

Energy use MJ primary energy per kg piglet / fattening pig live-weight 
(LCA) 

37 

MJ primary energy per ha (LCA) 20 
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Energy-saving technologies 17 

Field irrigation 3 

Use of precipitation information 3 

High precision N-fertilising 3 

Calculation of N-fertiliser demand 10 

Fertiliser (N,P) application based on soil and plant tests 7 

Share of land wit with chemical synthetic insecticides / 
herbicides / fungicides 

1 

Arable land with zero/reduced tillage 3 

Waste reduction Share of land wit with chemical synthetic insecticides / 
herbicides / fungicides 

20 

Proportion of discarded (e.g. spoilt feed, seeds, fertilizers 
etc.) 

80 

Water quality kg P2O5-eq per kg piglet / fattening pig live-weight (LCA) 15 

kg P2O5-eq per ha (LCA) 15 

Cultivation of riparian stripes 5 

Fertiliser / pesticide use on riparian stripes 5 

Access of animals to surface water bodies and riparian 
stripes 

8 

Slope of the paddock towards natural water bodies 10 

High precision N-fertilising 2 

Calculation of N-fertiliser demand 5 

Fertiliser (N,P) application based on soil and plant tests 10 

Share of land wit with chemical synthetic insecticides / 
herbicides / fungicides 

10 

Arable land with zero/reduced tillage 2 

Conversion of permanent grassland 5 

Share of catch crops 5 

Emission-reducing techniques (air, soil, water) 5 

Water withdrawl Water-saving technology (barn) 30 

Water supply / storage 5 

Field irrigation 20 

Use of precipitation information 15 

Water-saving technology (field irrigation) 30 

Soil quality m2 land use per kg piglet / fattening pig live-weight (LCA) 10 

Certified feed (not related to deforestation) 4 

High precision N-fertilising 4 

Calculation of N-fertiliser demand 5 

Fertiliser (N,P) application based on soil and plant tests 15 

Share of land wit with chemical synthetic insecticides / 
herbicides / fungicides 

4 

Humus balances 4 

Arable land with zero/reduced tillage 10 

Share of leguminous crops / leguminous grassland 8 

Conversion of permanent grassland 10 

Woodland converted to grassland / arable land 5 

Share of catch crops 4 

Ecological focus areas 5 

Drained moorland 4 

Emission-reducing techniques 5 

Land degradation Cultivation of riparian stripes 5 

Certified feed (not related to deforestation) 9 

Fertiliser (N,P) application based on soil and plant tests 5 

Share of land wit with chemical synthetic insecticides / 
herbicides / fungicides 

10 



 

13 
 

Humus balances 10 

Arable land with zero/reduced tillage 10 

Conversion of permanent grassland 10 

Woodland converted to grassland / arable land 13 

Share of catch crops 5 

Ecological focus areas 5 

Drained moorland 10 

farm land affected by wind/water erosion, soil compaction, 
salination and/or pollution 

10 

Ecosystem 
Diversity 

Cultivation of riparian stripes 10 

Access of animals to surface water bodies and riparian 
stripes 

4 

Cultivation of GMO crops 6 

Feeding GMO crops 5 

High precision N-fertilising 2 

Fertiliser (N,P) application based on soil and plant tests 2 

Share of land wit with chemical synthetic insecticides / 
herbicides / fungicides 

3 

Share of leguminous crops / leguminous grassland 3 

Conversion of permanent grassland 8 

Share of woodland 8 

Woodland converted to grassland / arable land 14 

Share of catch crops 3 

Ecological focus areas 17 

Drained moorland 14 

Species Diversity Cultivation of riparian stripes 5 

Cultivation of GMO crops 3 

Feeding GMO crops 3 

High precision N-fertilising 3 

Share of land wit with chemical synthetic insecticides / 
herbicides / fungicides 

10 

Share of leguminous crops / leguminous grassland 3 

Conversion of permanent grassland 15 

Share of woodland 7 

Woodland converted to grassland / arable land 15 

Share of catch crops 5 

Ecological focus areas 17 

Drained moorland 13 

Genetic Diversity Cultivation of GMO crops 13 

Feeding GMO crops 13 

Share of land wit with chemical synthetic insecticides / 
herbicides / fungicides 

13 

Share of woodland 16 

Ecological focus areas 22 

Growing rare and/or endangered crops (species, varieties) 25 
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Table 5: Weighting factors for aggregating environmental subthemes to themes 

Themes Subthemes 
Weighting 
factors (%) 

Atmosphere Greenhouse Gas Emissions 50 

 Air Quality 50 

Water Water Withdrawl 40 

 Water Quality 60 

Soil Soil Quality 50 

 Land Degradation 50 

Biodiversity Ecosystem Diversity 33.33 

 Species Diversity 33.33 

 Genetic Diversity 33.33 

Material & Energy Material Use 33.33 

 Energy Use 33.33 

 Waste Reduction 33.33 

 

Table 6 summarizes to which extent quantitative LCA-indicator and qualitative KPI weights 

contributed to the subtheme results. 

Table 6: Contribution of LCA and KPI indicator weights to subtheme results 

Subtheme 

Proportion of weights 

Subtheme 

Proportion of weights 

LCA-indicators KPIs LCA-indicators KPIs 

Greenhouse Gases 45% 55% Ecosystem Diversity - 100% 

Air Quality 43% 57% Species Diversity - 100% 

Water Withdrawl - 100% Genetic Diversity - 100% 

Water Quality 30% 70% Material Use 10% 90% 

Soil Quality 20% 80% Energy Use 35% 65% 

Land Degradation - 100% Waste Reduction - 100% 

 

3.4 Visualisation of results 

Applying the calculation formulae (see chapter 2.3 and 2.4), indicators were aggregated 

within one subtheme, and subthemes were aggregated within on theme. The sustainability 

scores at theme level were calculated for the particular farm and displayed in a spider web 

diagram. A farmer can use the sustainability scores to identify strengths and weaknesses of 

his/her own farm and can use the results for a comparison (“benchmarking”) with similar 

farms. The following figure shows the results of eight farms in one spider web diagram (see 

figure 4). 
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Figure 4: Sustainability theme results for bench-marking. Based on data of eight 

anonymised finishing farms as an example. Results range between 0% (worst: 

sustainability goals are not achieved) and 100% (optimum: sustainability goals are fully 

achieved). 

Just as for the theme level, farms can also be compared at the subtheme level for bench-

marking. Farmers can also go one step further and have a look at the indicator results within 

one subtheme, which is here shown by the example of Air quality in a Mekko chart 

(Figure 5).  

The sustainability score of each indicator from 0 to 100 % is given with the height of each 

indicator on the y-axis, the weight of each indicator to the overall subtheme is represented 

by the width of each indicator on the x-axis. 

There are indicators such as the certified feed, which have the score of zero for the 

exemplary farm and which hardly contribute to the overall result. Contrarily, the displayed 

farm achieves a score of 100% for the indicator “Techniques for reducing emissions from 

barns” and this indicator has a high contribution to the subtheme Air quality. 

For the example of Air quality, more than 40% of weights are allocated to the LCA indicators, 

which are based on the acidification potential, more than half of the weights is given to 

diverse KPIs (see also Table 6).  
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Figure 5: The example of the indicators within the sub-theme Air quality in a Mekko 

chart for an exemplary farm. The sustainability score of each indicator from 0 to 100 % 

is given with the height of each indicator on the y-axis, the weight of each indicator to 

the overall subtheme score is given with the width of each indicator on the x-axis. 

Information about interactions, synergies and trade-offs between subthemes within one 

theme and between different themes of one or more priorities can be identified. Particular 

relevant indicators with high impacts on subthemes and themes can be detected.  

4.  Overall discussion and conclusions 

Based on data from farm visits 1 and 2 as well as on the calculations of the sustainability 

scores, the following aspects can be concluded for the methodological approach of 

SusPigSys.  

Selection of indicators 

The selection of different indicators has several impacts on the final results. Important 

aspect in this regard is the proportion of quantitative indicators relying on precise farm data 

(e. g. LCA) which is difficult to collect and not always available in a correct state. In contrast 

to more qualitative indicators, e. g. environmental KPIs, which are based on management 

measures or shares of land with specific measures, and therefore easier to be (correctly) 

collected. Furthermore, the way indicators (and the corresponding questions) are 
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formulated and whether they address negative or positive aspects of farm management, has 

influence on the replies (data). 

There are indicators which contribute to several subthemes. This is e. g. the case for the 

Environment and Animal Health and Welfare. As a consequence, these indicators have a 

higher impact on overall sustainability scores. From a farms’ perspective, it can be an 

important strategy to focus on these indicators for optimising the farm’s sustainability 

performance. 

Uncertainty aspects  

The exemplary calculation of LCA results’ uncertainty ranges and the evaluation of KPIs’ 

uncertainty shows, they are on average comparable. This means that the (more) qualitative 

KPIs do not lead to a high(er) uncertainty. However, the selection of LCA indicators and 

the KPIs in combination with the expert’s weights introduce a certain degree of subjectivity 

and uncertainty. But this is valid for the other sustainability priorities as well. 

Missing data 

In case of bad data quality or missing data for some LCA indicators default values were 

used for calculating. For Economy, default values were used in the place of information that 

the pig farmers may not know well, for example: 

- New values of investment in standard buildings and related equipment: National 

values from the InterPIG database were used per sow, per weaner and per finisher 

pig place.  

- The average value of labour per hour to be attributed to the hours of family labour 

- Average interest rates on working capital and on buildings to be attributed to 

invested equity capital 

In case of pig farms without agricultural land, several questions (indicators) are not 

applicable. This is also the case for water quality-related questions and farms that do not 

have any water bodies on or next to their farming areas. In the social dimension, a similar 

situation occurs for family farms, which cannot answer questions regarding (paid) working 

staff. In this case, the missing farm data could be either replaced by “zeros” or by the median 

value derived from similar farm types. Generally, both approaches could be used in our 

method, eventually with specific differentiation for single indicators. For some questions, a 

more cautious value (0) could be chosen, especially if this is supported by statistical data in 

the background. In the course of the assessment of project farms, however, we decided to 

use medians from comparable farms, wherever farm-specific data was not sufficient.  

Limitations and opportunities  

This integrative analysis toolbox cannot serve as a dynamic decision support tool for 

evaluating and comparing farm scenarios, as this would require model farms and their 

characteristics to be modelled beforehand and to be integrated. However, farmers can 

compare their sustainability performance over time and can identify their farm specific key 
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drivers of sustainability. Being able to detect the weaknesses and strengths of the pig farm, 

offers great potential for improvement towards comprehensive sustainability. A possible 

benchmarking with similar farms can support this development. 

5. Outlook: The app 

The SusPigSys toolbox will be available as an app and can be used via internet and on 

Android devices. Sustainability scores at theme and subtheme level can be displayed (see 

figure 6) as spider web diagrams, single indicator values can be shown (see figure 7) and 

more. Hints how to improve the sustainability performance in certain areas will be provided 

by the app. The main target group for the app are farmers and extension service. 

 

Figure 6: Spider web indicating sustainability scores at theme level for the priority 

Environment  

 

 

 

 

Figure 7: Diagram presenting all indicators contributing to the subtheme “land 

degradation” and their different indicator values 
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7. Annex   

7.1 Animal Health and Welfare  subthemes and indicator weights 

Animal health and welfare Breeding farms Finishing farms Combined farms 

  Weights Weights Weights Weights Weights Weights Weights Weights Weights 

  without pasture mixed pasture only without pasture mixed pasture only without pasture mixed pasture only 

AHW1: Absence of hunger and thirst                   

Clinical findings 0,22 0,20 0,20       0,22 0,20 0,20 

Water provision 0,22 0,20 0,20 0,40 0,33 0,33 0,22 0,20 0,20 

Feeding system 0,22 0,20 0,20 0,40 0,33 0,33 0,22 0,20 0,20 

Roughage 0,11 0,10 0,10 0,20 0,17 0,17 0,11 0,20 0,20 

Management 0,22 0,20 0,20       0,22 0,20 0,20 

Pasture   0,10 0,10   0,17 0,17   0,10 0,10 

AHW2: Comfort (thermal, physical, when resting 
and during locomotion) 

                  

Clinical findings 0,12 0,11 0,20 0,14   0,21 0,11 0,10 0,18 

Creep area 0,12 0,11         0,11 0,10   

Floor quality 0,19 0,17   0,23     0,18 0,16   

Space allowance 0,20 0,18   0,24     0,19 0,17   

Pasture   0,11 0,20     0,21   0,10 0,18 

Hospitalisation 0,12 0,11 0,20 0,14   0,21 0,11 0,10 0,18 

Husbandry system 0,12 0,11 0,20       0,11 0,10 0,18 

Slaughter remarks       0,10   0,15 0,08 0,07 0,12 

Treatments 0,12 0,11 0,20 0,14   0,21 0,11 0,10 0,18 

AHW3: Absence of injuries and disease                   
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Biosecurity 0,14 0,13 0,13 0,12 0,11 0,11 0,12 0,11 0,11 

Clinical findings 0,29 0,27 0,27 0,23 0,22 0,22 0,23 0,22 0,22 

Hospitalisation 0,14 0,13 0,13 0,12 0,11 0,11 0,12 0,11 0,11 

Mortality 0,29 0,27 0,27 0,23 0,22 0,22 0,23 0,22 0,22 

Pasture   0,07 0,07   0,06 0,06   0,06 0,06 

Slaughter remarks       0,18 0,17 0,17 0,18 0,17 0,17 

Treatments 0,14 0,13 0,13 0,12 0,11 0,11 0,12 0,11 0,11 

AHW4: Absence of pain by management                   

Clinical findings 0,30 0,30 0,30 0,40 0,40 0,40 0,30 0,30 0,30 

Hospitalisation 0,20 0,20 0,20 0,27 0,27 0,27 0,20 0,20 0,20 

Mutilations 0,25 0,25 0,25 0,33 0,33 0,33 0,25 0,25 0,25 

Castration 0,25 0,25 0,25 - - - 0,25 0,25 0,25 

AHW5: Possibility to perform appropriate 
behaviour 

                  

Behaviour 0,21 0,21 0,25 0,25 0,25 0,32 0,20 0,20 0,24 

Clinical findings 0,12 0,12 0,14 0,14 0,14 0,17 0,11 0,11 0,13 

Enrichment 0,17 0,17 0,20 0,20 0,20 0,25 0,16 0,16 0,19 

Pasture 0,12 0,12 0,14 0,14 0,14 0,17 0,11 0,11 0,13 

Space allowance 0,17 0,17   0,20 0,20   0,16 0,16   

Restricted normal behaviour 0,22 0,22 0,27       0,21 0,21 0,25 

Slaughter remarks       0,06 0,06 0,08 0,05 0,05 0,06 

AHW6: Good human-animal relationship                   

Negative characteristics 0,30 0,30 0,30 0,30 0,30 0,30 0,30 0,30 0,30 

One welfare 0,30 0,30 0,30 0,30 0,30 0,30 0,30 0,30 0,30 

Positive characteristics 0,40 0,40 0,40 0,40 0,40 0,40 0,40 0,40 0,40 
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Subthemes Indicators Breeding farm Finishing farm 
Breeding-to-finishing 

farm 

    Weights Weights Weigths 

Absence of hunger 
and thirst 

        

Clinical finding Runts 0,70   0,70 

  Thin sows 0,13   0,13 

  Shoulder lesions 0,16   0,16 

Water provision Automatic drinking system 0,18 0,23 0,18 

  Natural drinking behaviour 0,22 0,28 0,22 

  Sufficient ratio of number of pigs 
per number of drinkers 

0,28 0,35 0,28 

  Availability of drinkers, when 
feeding 

0,12 0,15 0,12 

  Water access for piglets 0,20   0,20 

Feeding system Ad libitum feeding 0,30 0,30 0,30 

  
Sufficient ratio of number of 
pigs:number of feeding places 

0,70 0,70 0,70 

Roughage Quality of roughage - gestating 
sows 

1,00 1,00 1,00 

Management 
Losses (suckling piglets, weaners) 0,40   0,40 

  Age of weaning 0,35   0,35 

  Number of piglets born alive per 
sow and year 

0,25   0,25 

Pasture 
Vegetation cover of paddocks 0,50 0,50 0,50 

  Pasture area per pig 0,50 0,50 0,50 

Comfort (thermal, 
physical, when 
resting and during 
locomotion) 

        

Clinical findings Runts 0,55   0,55 

  Body lesions 0,15 0,44 0,15 

  Shoulder lesions 0,10   0,10 

  Lameness 0,19 0,56 0,19 

Creep area Proper creep area 1,00   1,00 

Floor quality Thickness of bedding 0,18 0,18 0,18 

  Size of bedded area 0,23 0,23 0,23 

  Size of slatted area 0,24 0,24 0,24 

  Dirtiness of lying area  0,23 0,23 0,23 

  Amount of bedding per animal 
and day 

0,12 0,12 0,12 

Space allowance Total indoor area per pig 0,70 0,70 0,70 

  Total outdoor area per pig 0,30 0,30 0,30 

Pasture 
Paddocks with sufficient shelter 1,00 1,00 1,00 

Hospitalisation Suitable sick pens available 1,00 1,00 1,00 

Husbandry system Extend of confinement of lactating 
sows 

0,60   0,60 

  Confinement of sows in service 
area  

0,40   0,40 
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Slaughter remarks Slaughter remarks: arthritis   0,45 0,45 

  
Slaughter remarks: pneumonia   0,55 0,55 

Treatments 
Antibiotic diarrhoea treatment 0,50   0,50 

  Antibiotic  respiratory disease 
treatment 

0,50 1,00 0,50 

Absence of injuries 
and disease 

        

Biosecurity All-in-all-out per room 0,50 0,60 0,50 

  Number of sources (farms) where 
pigs are bought in 

0,25 0,40 0,25 

  Proper quarantine 0,25   0,25 

Clinical findings Runts 0,28   0,28 

  Thin sows 0,05   0,05 

  Body lesions 0,08 0,14 0,08 

  Ear lesions 0,08 0,14 0,08 

  Tail lesions 0,10 0,19 0,10 

  Shortened tails 0,05 0,09 0,05 

  Stumps 0,06 0,12 0,06 

  Vulva leisons/deformation 0,05   0,05 

  Shoulder lesions 0,06   0,06 

  Lameness 0,10 0,18 0,10 

  Ectoparasites 0,08 0,14 0,08 

Hospitalisation Pigs needing hospitalisation 0,56 0,56 0,56 

  Suitable sick pens available 0,44 0,44 0,44 

Mortality Losses of suckling piglets during 
lactation 

1,00 1,00 1,00 

Pasture 
Interval of moving to fresh pasture  0,50 0,50 0,50 

  
Interval of moving huts on field 0,50 0,50 0,50 

Slaughter remarks Slaughter remarks: arthritis   0,25 0,25 

  
Slaughter remarks: pneumonia   0,30 0,30 

  Slaughter remarks: liver   0,20 0,20 

  Slaughter remarks: abszesse   0,25 0,25 

Treatments Antibiotic MMA treatment 0,17   0,17 

  Parasite treatment 0,23 0,30 0,23 

  
Antibiotic diarrhoea treatment 0,26   0,26 

  Antibiotic  respiratory disease 
treatment 

0,34 0,70 0,34 

Absence of pain by 
management 

        

Clinical findings Ear lesions 0,21 0,26 0,21 

  Tail lesions 0,29 0,35 0,29 

  Shortened tails  0,14 0,18 0,14 

  Stumps 0,18 0,22 0,18 

  Shoulder lesions 0,18   0,18 

Hospitalisation Pigs needing hospitalisation 1,00 1,00 1,00 
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Mutilations Tail docking  0,43 1,00 0,43 

  Nose rings 0,43   0,43 

  Teeth clipping or grinding 0,15   0,15 

Castration Castration 0,67   0,67 

  Age at surgical castration 0,33   0,33 

Possibility to 
perform 
appropriate 
behaviour 

        

Behaviour Stereotypies 0,25 0,25 0,25 

  Pigs manipulating pen/floor 0,20 0,20 0,20 

  
Pigs manipulating enrichment 0,25 0,25 0,25 

  Pigs manipulating other pigs 0,30 0,30 0,30 

Clinical findings Body lesions 0,18 0,21 0,18 

  Ear lesions 0,18 0,21 0,18 

  Tail lesions 0,24 0,28 0,24 

  Shortened tails 0,12 0,14 0,12 

  Vulva leisons/deformation 0,12   0,12 

  Stumps 0,15 0,17 0,15 

Enrichment Quality of roughage 0,19 0,24 0,19 

  Quality of enrichment  0,21 0,27 0,21 

  Soiled enrichment 0,16 0,21 0,16 

  Access to enrichment for an 
adequate number of pigs 

0,22 0,28 0,22 

  Access to enrichment in farrowing 
pen 

0,22   0,22 

Pasture 
Vegetation cover of paddocks 0,33 0,33 0,33 

  Pasture area per pig 0,33 0,33 0,33 

  Access to pasture 0,33 0,33 0,33 

Space allowance Total indoor area per pig 0,70 0,70 0,70 

  Total outdoor area per pig 0,30 0,30 0,30 

Restricted normal 
behaviour 

Extend of confinement of lactating 
sows 

0,19   0,19 

  Confinement of sows in service 
area  

0,19   0,19 

  Use of hormones to synchronise 
estrus/births 

0,07   0,07 

  Use of hormones to trigger/induce 
births 

0,10   0,10 

  Use of Oxytocin during birth (not 
after) 

0,10   0,10 

  Nose rings 0,34   0,34 

Slaughter remarks Slaughter remarks: abszesse   1,00 1,00 

Good human-
animal 
relationship 

        

Negative 
characteristics 

My sows/ pigs are difficult to 
move (eg. from the gestation unit 
to the farrowing unit) 

0,50 0,50 0,50 

  
My sows/ pigs are often nervous 0,50 0,50 0,50 
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One welfare 
When my well-being is at risk the 
welfare of my pig is at risk 

0,50 0,50 0,50 

  
Good overall farm performance is 
directly linked to good sow/ pig 
welfare  

0,50 0,50 0,50 

Positive 
characteristics 

My sows/ pigs are a pleasure to 
work with 

0,25 0,25 0,25 

  
It is important to talk to and/or 
friendly touch (stroke, pet, 
scratch) your pigs 

0,25 0,25 0,25 

  Importance to avoid force when 
handling pigs 

0,25 0,25 0,25 

  
You can calm down sows/ pigs by 
talking to them calmly  

0,25 0,25 0,25 

 

7.2 Social Wellbeing subthemes and indicator weights 

Priority Themes Subthemes 
Subtheme weights 

(%) 

Social Wellbeing 

Decent Livelihoods 

Quality of Life  48 

Succession 14 

Capacity Building 14 

Fair Access to Means of 

Production 

24 

Fair Trading Practices  
Responsible Buyers  50 

Right to Suppliers  50 

Labour Rights 
Employment Relations 70 

Child Labour  30 

Non-Discrimination, 

Gender Equality, 

Vulnerbale Groups  

Non-Discrimination 42 

Gender Equality 32 

Vulnerable Groups  26 

Human Health & Safety  

Safety and Health 

training/Safety at 

Workplace  

100 

Good Governance  

(Negative) Impact on 

Society & Environment 

50 

Positive Contribution  50 
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Subthemes Indicators Indicator weights 
(%) 

Quality of Life Job satisfaction 21 

Motivation (to be a pig farmer) 6 

Demotivation (to be a pig farmer) 6 

Workload (working hours per week) 8 

Working conditions 9 

Level of stress 7 

Health status 8 

Leisure time with family incl. holidays 14 

Relationship with neighbours 3 

Farming as a main source of income 15 

Support in case of emergency 3 

Capacity Building Farmer's training (in relation to his/her business) 40 

Training opportunities for workers and family 35 

Access to unpaid advisory services 25 

Fair Access to 
Means of 
Production 

Fair access to land (owned or leased with long lasting 
contracts) 

25 

Fair access to financial capital 25 

Fair access to buildings and other farming 
equipment/facilities 

25 

Fair access to farming knowledge 25 

Responsible 
Buyers 

Fairness of prices paid by buyers 60 

Access to market information 40 

Rights to Suppliers Fairness of prices paid to farmers throughout supply 
chain 

50 

Fairness of contracts/agreements with input suppliers 50 

Labour Rights sufficient number of workers 60 

workers' understanding of their rights 40 

Non-
Discrimination 

Existence of non-discrimination rules on the farm 50 

Equal access to training opportunities (for all workers) 50 

Safety and Health 
training/Safety at 
Workplace 

Status of workplace (buildings, machinery etc.) 
regarding health and safety 

26 

Health and safety training provision for employees 27 

Accident and injury rate on farm 21 

Provision of protective equipment to employees 26 

(Negative) Impact 
on Society & 
Environment 

Responsibility for negative environmental impacts 50 

Risk level of polluting/contaminating the environment 30 

Communication of risks to others (potentially affected) 20 

Positive 
Contribution 

Positive contribution to the local economy 35 

Positive contribution to local environment 35 

Positive contribution to local culture 30 
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7.3 Economic subthemes and indicator weights 

 

Themes Subthemes 
Breeding 

farms 

Finishing 

farms 

Closed 

cycle  

TECHNICAL 

EFFICIENCY 

Feed Efficiency - 54 38 

Reproductive Efficiency 48 - 30 

Health Management 52 46 32 

Total 100 100 100 

ECONOMIC 

RESILIENCE 

Profitability  40 40 40 

Labour Productivity 15 15 15 

Entrepreneurship 10 10 10 

Risk Management 20 20 20 

Resilience of Resources 15 15 15 

Total 100 100 100 
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Sustainability theme: TECHNICAL EFFICIENCY 

Subthemes Indicators: 
Breedin

g farms 

Finishi

ng 

farms 

Closed 

cycle 

Feed 

Efficiency 

Feed conversion rate finishing pigs  100 100 

Total  100 100 

Reproductive 

Efficiency 

Number of litters per sow 6  6 

Number of piglets born per litter 0  0 

Number of piglets weaned per litter 12  12 

Number of piglets weaned per sow 52  52 

Age of piglets at weaning 12  12 

Weight of of piglets at weaning 18  18 

Total  100 100 

Health 

Management 

 

Pre-weaning mortality rate 46  26.3 

Sow mortality 22  12.5 

Mortality rate finishing pigs  56 23.8 

Veterinary costs per sow 33  18.7 

Veterinary costs per finishing pig  44 18.7 

Total 100 100 100 

Sustainability theme: ECONOMIC RESILIENCE 

Subthemes Indicators: 
Breedin

g farms 

Finishi

ng 

farms 

Closed 

cycle 

Profitability 

Gross margin over feed costs 

per finishing pig 
- 0 0 

Gross margin over non-factor costs 

per finishing pig 
- 50 19 

Gross margin over feed costs per sow 30 - 19 

Gross margin over non-factor costs 

per sow 
70 - 19 

Production non-factor costs per kg of 

pig meat 
- 50 43 

Total 100 100 100 

Labour 

Productivity 

Production Kg of pig meat per AWU - 72 49 

Number of sows per AWU 100 - 32 

Number of finishing pigs per AWU  28 19 

Total 100 100 100 

Entrepreneurs

hip 

Bargaining power in the chain 40 40 40 

Horizontal cooperation between 

farmers 
60 60 60 

Total 100 100 100 

Risk 

Management 

Degree of specialisation 70 70 70 

Share (percentage) of rented land 10 10 10 

Share (percentage) of family labour 20 20 20 

Total 100 100 100 

Resilience of 

Resources 

Degree of modernity 28 28 28 

Capital intensity 22 22 22 

Investment potential 28 28 28 

Innovation potential 22 22 22 
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