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Summary 

This study has been commissioned by Greenpeace Belgium in 2017 with the aim to open a public 

debate on the environmental consequences of current livestock practices and food consumption 

patterns in Belgium, and on existing alternative production systems, based on scientific data.  

The study is based on a prospective approach: it starts with the description of the current livestock 

sector and highlights the diversity of production systems for the five main livestock productions. 

Several scenarios for the development of the livestock sector towards 2050 are then developed and 

their consequences in terms of production, consumption and environmental impacts are assessed. 

The five main livestock productions in Belgium are bovine meat, pork, poultry meat, eggs, and milk. In 

the current situation (2015), national production largely overpasses national demand, with self-

sufficiency ratios (ratio of production vs. net apparent consumption) of 158% for beef, 261% for pork, 

158% for poultry meat, 109% for eggs, and 135% for milk (Table 2 and Figure 8). In terms of historical 

evolution, the sizes of the livestock populations have remained rather stable over the past ten years. 

Although the general consumption of meat products has decreased over the last 10 years, the average 

consumption of meat products is still twice the recommended level. In terms of protein intake, 

although it is recommended to consume both sources of protein in a balanced way, about 65% of 

protein sources are from animal origin (Table 1 and Figure 7). 

In terms of GHG emissions, considering the three sources of emissions which were assessed in the 

study (feed-related emissions, enteric fermentation and manure management emissions), the main 

Belgian livestock sectors emitted 13.850 kt CO2e in 2015 (Table 81). The biggest contributors are the 

dairy and pork sectors (34% of total GHG emissions each), followed by the bovine meat sector (23%), 

and by both poultry sectors to a lesser extent (10% of emissions for the two sectors together). About 

60% of the emissions can be attributed to livestock products which are actually consumed in Belgium 

whereas 40% of the emissions can be attributed to livestock products which are exported (see 8.4.1). 

Animal production requires about 13.000 kt of feed per year (Figure 13). Grass and annual forages are 

the main feed for cattle, whereas feed from cereals are largely used for pigs and poultry. Protein-rich 

feeds (including soy) are used by all categories of livestock.  

For each livestock sector, typologies of production systems were identified. It is estimated that pork 

production comes mainly from conventional systems, which can be Certus-certified or not (96% of 

slaughters) while less than 5% of slaughters come from differentiated and organic systems. Similarly, 

egg production mainly comes from in-cage and indoor systems (respectively 60% and 27%) while 9% 

comes from free-range systems and 3% from organic systems. Poultry meat largely comes from 

conventional systems (97% of slaughters), of which the vast majority are Belplume-certified. Less than 

4% comes from differentiated and organic systems. Milk production comes from a rather large 

diversity of systems: 9% of the systems are based on grass, 26% are semi-intensive systems based on 

maize and 65% are intensive systems based on maize. Cattle breeding systems are also quite diverse: 

16% of systems are extensive systems with French breeds, 23% are systems with Belgian blue breed 

based on grass, and 61% are systems with Belgian blue breed based on maize. In terms of GHG and N 

emissions, more intensive systems tend to have lower relative emission levels but contribute more to 

the total emissions given their larger shares. Extensive systems generally have better performances in 

terms of biodiversity, low use of phytopharmaceutical products (PPP) and animal welfare. 
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Three scenarios towards 2050 were designed (see Table 96 for hypotheses). Scenarios were assessed 

under different consumption patterns (see Chapter 13). 

The Business-as-usual scenario (Chapter 10) extends the trends observed in the Belgian livestock 

sector during the past 10 years until 2050. While the dairy cow, laying hen and suckler cow populations 

are expected to decrease (respectively -5%, -7% and -20%), the pig population is likely to remain stable 

(+1%) and the broiler population would increase significantly (+20%). In terms of livestock-related GHG 

emissions, this scenario would result in a reduction of 13% in 2050 compared to 2015 (12.008 kt CO2e 

in 2050 vs. 13.850 kt CO2e in 2015). This is mainly the result of technological and productivity 

improvements. The production of meat in 2050 in this scenario would be 743 kt (similar to 2015). 

In the Transition 1 scenario (Chapter 11), the sizes of the livestock populations were established on 

the basis of national resources available for animal feed (grassland and national production of cereals). 

Only organic and extensive systems are considered (30% of organic systems and 70% of extensive 

systems). The specialised dairy herd and the specialised bovine meat herd are replaced by a single 

mixed dairy herd, which is assumed to occupy all available grassland resources and ensures the 

production of both milk and bovine meat. As a result, the total number of cows in 2050 decreases by 

24% compared to 2015 (688.286 cows in 2050 vs. 900.895 cows in 2015). The sizes of the pig and 

poultry populations are based on the national cereal resources. This means that only cereals produced 

in Belgium and available for animal feed are used. In such a scenario, the pig population would 

decrease by 64%, the broiler population by 70% and the laying hen population by 57%. This scenario 

results in a GHG emissions level of 7.216 kt CO2e in 2050, i.e. a reduction of 48% of emissions compared 

to 2015 emission levels. The production of meat in 2050 in this scenario would be 296 kt (-60% vs. 

2015), that is 64 g meat/cap/day. 

The Transition 2 scenario (Chapter 12) was designed in order to follow as closely as possible 

DǊŜŜƴǇŜŀŎŜΩǎ ŎǊƛǘŜǊƛŀ for ecological livestock. As a consequence, only organic systems were considered 

in the scenario and the size of the herds were established on the basis of available national and regional 

resources which do not result in a food-feed competition. In this context, the same assumptions as in 

Transition 1 were made regarding the bovine herd, i.e. only a mixed dairy herd which occupies all the 

available grassland resources was considered. Regarding the pig and poultry populations, only regional 

sources of coproducts (national and/or EU-origin) were considered for animal feed. Based on these 

considerations, the sizes of the pig and poultry herds would be reduced drastically (-91% for the pig 

population, -93% for the broilers population, and -90% for the laying hen population). As a result of 

the important decrease in the animal populations, Transition 2 leads to a significant reduction of 58% 

ƻŦ ǘƘŜ ƭƛǾŜǎǘƻŎƪ ǎŜŎǘƻǊΩǎ DID ŜƳƛǎǎƛƻƴǎ ƛƴ нлрл ŎƻƳǇŀǊŜŘ ǿƛǘƘ нлмр ŜƳƛǎǎƛƻƴǎ ƭŜǾŜƭǎΦ The production 

of meat in 2050 in this scenario would be 125 kt (-83% vs. 2015), that is 27 g meat/cap/day. 

While the current consumption is 87 g of meat/capita/day, the trend (a decrease in animal-based 

products consumption) would lead to 70 g meat/cap/day in 2050. The production according to BAU 

scenario would be significantly higher to the national demand, resulting in a strong export capacity (as 

per the current situation). In scenario T1, the production would approximately cover the demand but 

no export potential would remain. Finally, in scenario T2, meat production and consumption would be 

much lower and diets would require more proteins from vegetal products.  
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Chapter 1. Introduction 

1.1. Objectives and overall approach of the study 

This study has been commissioned by Greenpeace Belgium in 2017 with the aim to open a public 

debate on the environmental consequences of current livestock practices and food consumption 

patterns in Belgium, and on existing alternative production systems.  

The study is based on a prospective approach: it starts with a description of characteristics and current 

production systems of the livestock sectors. Several scenarios for the development of the livestock 

sector towards 2050 are then described and their consequences in terms of production, consumption 

and environmental impacts are assessed. Opposite to a predictive approach aimed at describing the 

most likely scenario, the interest of such a work is to provide diverse possible horizons which can 

contribute to the elaboration of a shared strategic framework for actors and help them prioritising 

relevant actions. Over the past years, such approaches have been used in the areas of food and 

agriculture, for example in France (Couturier et al., 2016), Germany (Wirz et al., 2017) and at a global 

level (Tirado et al., 2018). 

1.2. Scope and scale of the study 

The study focuses on the five main livestock productions in Belgium (dairy, bovine meat, pork, poultry 

meat and eggs production). When relevant, analyses at the regional level (Flanders, Wallonia) are 

provided.  

Agricultural and food systems can be studied at different scales: the field; the farm; the processing and 

marketing chain; the national and European policy level; the world. The scale determines the entry 

point for studying the system and the level of action considered. Starting from the field, the technical 

dimensions are amplified and the farmer is often the only actor considered. On the other hand, the 

choice of a large-scale approach, such as the European or global level, offers broader perspectives but 

may lead to neglecting the diversity of production methods. Inspired by the prospective study Afterres 

2050 in France, the scale chosen for the present study is that of the production systems in each 

livestock sector. A livestock production system is a set of practices and resources mobilised by a farmer 

to attain certain production levels in accordance with a specific logic and objectives (Antier et al., 

2017).  It comes with a set of technical choices that determine elements such as the animal breed, the 

breeding practices, the quantities of inputs used, the level of productivity and, to a certain extent, the 

marketing channel. Those choices are visible at the farm level, but they are also determined by an 

individual and collective trajectory and influenced by the general context of the agriculture and 

livestock sector (actors, economic environment, etc.). In this study, a typology of production systems 

is proposed for each livestock sector as a way to represent the diversity of practices. In order to 

account for diversity without overcomplicating, the number of production systems modelled in each 

typology ranges between four and eight. 

Regarding environmental impacts, five categories are assessed: climate change, eutrophication 

potential, use of PPP, biodiversity and animal welfare. The methodology used for estimating 

environmental impacts is presented in Chapter 2.  
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Social and economic aspects which influence the trajectories of agricultural and food systems are not 

modelled in this study because these parameters are strongly linked to the current situation and 

susceptible to complex evolutions. However, focus groups were organized in July 2018 in order to 

foster discussions on these aspects with sector's actors.  

 

1.3. Content 

The study is presented in three main steps (Figure 1): 

(1) Food system description (Chapter 3): the current food and agriculture system in Belgium is 

described, with a focus on both food consumption and production patterns. 

(2) Livestock production systems (Chapter 4 to Chapter 9): each livestock sector is described, in 

a technical, social and economic perspective. Within each sector, a typology of production 

systems is proposed to characterise the diversity of practices and environmental aspects 

(Chapter 4 to Chapter 7). A synthesis of the consequences of the livestock sector in general is 

provided in Chapter 8 and the results are compared to other sources in Chapter 9. 

(3) Scenarios design and analysis (Chapter 10 to Chapter 14): Several scenarios for the future of 

agriculture and food consumption in Belgium towards 2050 are proposed. The consequences 

of the scenarios are evaluated in terms of production, consumption changes and 

environmental impacts. Scenarios are compared and their relevance is discussed.  

 

Figure 1. Steps of the study.  

1. Food system 
description

2. Livestock 
production models

3. Scenarios design 
and analysis
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Chapter 2. Methodology 

2.1. Sources and process 

First, a review of the scientific and grey literature on the Belgian livestock sectors was carried out. This 

review was complemented by a series of individual semi-structured interviews with key actors 

(farmersΣ ǊŜǎŜŀǊŎƘŜǊǎΣ ŀŎǘƻǊǎ ŦǊƻƳ ǘƘŜ ǇǳōƭƛŎ ǎŜŎǘƻǊΧ). This allowed to build up a first characterisation 

of each livestock sector (including a typology of the different production systems within each sector). 

This initial characterisation was then validated and fine-tuned through additional stakeholder 

interviews, leading to the final version of the livestock sectors' assessment. This process is in line with 

the informed participatory research methodology1 (Van Damme et al., 2016). In total, 24 interviews 

were carried out in the context of this study (see Appendix 1 ς List of participating actors ).  

A first version of different scenarios was then designed: a άōǳǎƛƴŜǎǎ ŀǎ ǳǎǳŀƭέ ǎŎŜƴŀǊƛƻ that continues 

trends from the past decade until 2030 and 2050 and two άǘǊŀƴǎƛǘƛƻƴέ ǎŎŜƴŀǊƛƻs that favour specific 

production systems. The consequences of the scenarios in terms of environmental impacts as well as 

production and consumption levels were assessed.  

Multi-stakeholder focus groups were then organised in July 2018 to present and discuss the obtained 

results, as well as to highlight potential barriers and opportunities for the development of more 

sustainable production systems (see Appendix 1 ς List of participating actors ). Practically, the meetings 

consisted of a presentation of the current results of the study, followed by discussions in which the 

actors discussed the presented results. Details about the methodology and results of these meetings 

are provided in PART III: Feedback and assessment processes of the study. 

The hereby document presenting the final results of the study was then assembled based on this 

inclusive and iterative approach. 

2.2. Methodological principles 

Participative and inclusive research: The results of the study aim to be as realistic as possible and a 

large number of stakeholders were therefore involved throughout the entire research process. First, 

stakeholder interviews allowed to validate and refine the characterisation of the different livestock 

sectors. Second, the multi-actor focus group provided the opportunity for stakeholders of the entire 

sector to provide collective feedback on the scenarios and general results of the study. The idea was 

to be as inclusive as possible by involving all kinds of stakeholders. 

Open-ended research: The study and its results were built on data relative to a specific timeframe, in 

accordance with the available information. Nevertheless, the presented situation is obviously likely to 

                                                           

1 The informed participatory research approach combines the classic elements of participatory research and a specific, 
comprehensive and multi-dimensional assessment of the diversity of farming systems. This method was first implemented in 
Wallonia, Belgium, to discuss the development of organic farming in the 2010s. Authors argued that the understanding of 
the diversity of farming systems and a participatory process are needed if the research is to be relevant and grounded in 
reality. We chose this method to favor the appropriation of the process and results by the sector's actors. 
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be subject to changes if additional or more precise information become available, and could therefore 

be updated in the future. 

Holistic and multi-scale approach: As the project aimed to obtain a holistic view of the livestock sector 

in Belgium, it was studied with different perspectives: the individual scale (both from the producers 

ŀƴŘ ǘƘŜ ŎƻƴǎǳƳŜǊǎΩ ǇŜǊǎǇŜctive), the territorial and regional scale, and the sectors (with the invitation 

of a diversity of stakeholders, from pre-production activities to the retail of products, to participate in 

the process).  

2.3. Methodology for the elaboration of typologies and characterisation of 

production systems in each sector 

Characterisation of the food system. Estimates of the Belgian production, import and export were 

obtained from national and international statistics. Estimates of the Belgian consumption were taken 

from the last national food consumption survey carried out in Belgium in 2014-2015. Losses that can 

occur at diverse steps between the production of meat and actual consumption were also estimated. 

 

Figure 2. Aspects of the food system that were characterised. 

Identification of a typology of production systems: For each livestock sector, a typology of production 

systems was identified in order to represent the diversity of production systems in each sector. The 

typology was based on a literature review and interviews with the sector's actors. Each of the identified 

systems was then characterised in terms of practices, production levels and environmental 

consequences. 

Feeding practices in each livestock system: Among other characteristics which were analysed, 

identifying feeding practices (feed composition and consumption) is a crucial step of this study as these 

are closely related to environmental impacts, such as nitrogen (N) emissions, Greenhouse gas (GHG) 

emissions, etc. 
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Figure 3. Scope of the study: characterization of livestock systems and their environmental impacts. 
Note: The use of PPP related to livestock sector was assessed too but not at the level of production systems. 

2.4. Methodology for the assessment of the environmental impacts of livestock 

systems 

2.4.1.  Scope for the evaluation of environmental impacts 

The production systems differ in terms of practices and production levels but also in terms of 

environmental impacts. Life Cycle Assessments (LCA) applied to livestock products include twelve 

midpoint impact categories2: acidification; biodiversity; climate change (or global warming potential); 

ecotoxicity; eutrophication; human toxicity; ionizing radiation; land use or land occupation; ozone 

depletion; particulate matter; photochemical ozone formation or photo-oxidant formation; and 

resource depletion (including biotic and abiotic resources; e.g., fossil fuel, electricity, water, etc.) 

(McLelland et al., 2018)3. Although a complete LCA evaluation would be relevant, for feasibility 

                                                           

2 In LCA, a midpoint category describes a proximate impact along the environmental chain that can be measured before the 
end- point impact is realized (e.g., GHG emissions are a midpoint indicator for average global temperature changes) (Jolliet 
et al., 2003).  

3 McLelland et al. completed a systematic review of the livestock LCA literature to better understand the impact categories 
ƛƴŎƭǳŘŜŘ ŀƴŘ ǘƘŜ ǇǊƻƎǊŜǎǎ ƳŀŘŜ ǘƻǿŀǊŘǎ ƳƻǊŜ ŎƻƳǇǊŜƘŜƴǎƛǾŜ [/!ǎΦ ¢ƘŜ ŀǳǘƘƻǊǎΩ ǎŜŀǊŎƘ ƻŦ ǇǳōƭƛŎŀǘƛƻƴǎ ōŜǘǿŜŜƴ нллл ŀƴŘ 
2016 identified 173 relevant peer-reviewed papers and then categorized midpoint environmental impacts into 12 categories 
based on Jolliet et al. (2004). 
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reasons, this study here focuses on a restricted scope of three environmental impact categories4. This 

allows to compare performance of livestock categories and systems and to highlight potential trade-

offs considering those environmental aspects. The evaluation of the environmental impacts per 

livestock category and system could be further developed by providing estimations for other 

environmental aspects. Such additional estimates can be added to the modelling and consequences of 

the scenarios on other impacts could then be obtained.  

Considered impact categories (and related indicators) are: Biodiversity (Damage score), Climate 

change (GHG emissions) and Eutrophication potential (N emissions) (Figure 4). The use of 

phytopharmaceutical products, that may cause human toxicity and ecotoxicity, was assessed too but 

not at the level of production systems. In addition, animal welfare aspects (which is generally not 

defined as an environmental impact category) are discussed.  

Methodology and indicator definitions are detailed below. 

 

 
Figure 4. Environmental midpoint impact categories identified in LCA review (McLelland et al. 2018) and scope 
of this study (in orange and yellow). 
Note: in orange: impact categories assessed in this study for each production systems; in yellow: impact categories assessed 
only at the level of the livestock sector overall.  

                                                           

4 This restricted scope is consistent with European Commission guidance for Product Environmental Footprint evaluation, 
which requires that at least three impact categories be included in LCAs (European Commission, 2016). 
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2.4.2. Assessment of feed composition and consumption 

Given the importance of feeding practices in the assessment of N and GHG emissions, a typical feed 

(with the shares of each ingredient) is proposed for every production system within each sector, based 

on the existing literature and actors' interviews. Specific feed conversion ratios (FCR) to each system 

then allow to quantify how much of each ingredient is consumed in each system. A comparison of 

these results with literature values, both from national and international sources, is provided. 

2.4.3. Assessment of GHG emissions 

GHG emissions are calculated for each livestock sector and each production system within each sector 

with a LCA approach. Several processes involved in livestock rearing result in GHG emissions. The scope 

of the assessment included: 

- Feed production and consumption: Feed-related GHG emissions are estimated by multiplying 

the share of each ingredient in the animal diet by its emission factor (Table 165 in appendix)5. 

- Emissions from enteric fermentation of animals6 were estimated through IPCC7 empirical 

relations which are used in national GHG inventories (Table 166). 

- Manure management related emissions are estimated through empirical relations from IPCC 

(Table 166). 

- On-farm energy consumption also contributes to GHG emissions but was not considered in 

this study because of lack of available data. Measures such as anaerobic digestion of manure 

ŎƻǳƭŘ ƘƻǿŜǾŜǊ ŎƻƴǘǊƛōǳǘŜ ǘƻ ƭƻǿŜǊ ǘƘŜ ǎŜŎǘƻǊΩǎ ŜƳƛǎǎƛƻƴǎΦ 

- The sequestration of carbon by pastures and grasslands is not considered (see Box 1 below). 

2.4.4. Assessment of N emissions 

The emissions of N through livestock manure can contribute to the leaching of nitrates in groundwater 

and surface waters and therefore to eutrophication. N emissions are calculated based on feed 

composition and consumption. The N-value in the feed and the Nitrogen Use Efficiency (NUE)8 of a 

particular species allow calculating how much N is emitted.  

2.4.5. Assessment of PPP use 

The use of livestock-related phytopharmaceutical products (PPP) was assessed at a sectoral level (and 

not for each production system because of insufficient data). Section 8.4.2 explains the used 

methodology in more detail. 

 

                                                           

5 The emission factor of each ingredient include transportation emissions. The emission factor also include the land use 
change of a specific ingredient (in the case of soy). It must be underlined that the considered emission factors are averages; 
no distinction could be made between organic and conventional productions of these ingredients (because of lacking data). 
6 Enteric fermentation emissions are negligible for poultry but are relevant for pigs and bovines. 
7 IPCC: Intergovernmental Panel on Climate Change 
8 Indeed, the NUE indicates the amount of nitrogen retained in animal products as a percentage of total feed nitrogen intake. 
Hence, 1-NUE indicates the proportion of N emitted. 
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Box 1. Carbon sequestration by pastures.  

The sequestration of carbon by pastures is an often-cited argument which could contribute to mitigate 
the adverse climate change impacts of livestock, and in particular of cattle systems. Indeed, grazing 
ruminants contribute to keeping carbon sequestered in pastures, which could be released under other 
land management practices. If well managed, grazing systems could even contribute to sequester 
more carbon in the soils out of the atmosphere. As a consequence, there have been numerous calls to 
include these sequestration effects when realising GHG assessments of livestock systems. 

Interestingly, a study was carried out specifically in Belgium to assess the carbon sequestration 
potential of a pasture in Southern Belgium. It found that the sequestration potential was of about 5,9 
t CO2/ha/year on a pasture with a stocking rate of 2,2 livestock units/ha (Gourlez de la Motte et al., 
2016).  

Nevertheless, a recent study published in 2017 analysed the question with more scrutiny. It reviewed 
several studies on the subject and found that important variations exist in terms of sequestration 
potentials of grassland, varying from 0,18 t CO2/ha/year to 9,17 t CO2/ha/year, as shown on Figure 5. 
Several parameters can indeed affect the sequestration potential of a particular pasture (rainfall, 
management, etc.). As a matter of fact, the authors of the Belgian paper acknowledged themselves 
that the estimate found for the studied pasture was rather high and it would be inaccurate to 
extrapolate the figure to all Belgian grasslands (personal communication, 2018). 

Given the important uncertainty which exists around this matter in the current state of affairs, it was 
chosen not to include this effect directly in the calculations. It is nevertheless important to keep this 
question in mind and remind it could still play a significant role when it comes to the development of 
livestock systems in the future. As such, assuming a theoretical sequestration potential of 2 t 
CO2/ha/year (which seems to be the average resulting from the study by Garnett et al. (2017)), one 
estimation of the sequestration potential at Belgian level could amount 1.114 kt CO2/year (total 
pasture area of 556.845 ha in Belgium in 2015). 

 
Figure 5. Estimated annual soil carbon sequestration from grazing management, per hectare (Garnett et al., 
2017). 
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2.4.6.  Assessment of animal welfare considerations 

In order to assess how each system performs regarding animal welfare, a series of criteria established 

by the animal welfare charity Compassion In World Farming (CIWF), which specifically focuses on farm 

animals, were used. For each livestock species, CIWF has defined bad, better and best practices (CIWF, 

2014). Per species, two or three welfare categories and corresponding CIWF criteria were identified 

(Table 157 to Table 161 in the Appendices). 

This allowed to perform a qualitative assessment of animal welfare considerations by confronting each 

system of each livestock sector to these criteria. For each category and each production system, an 

animal welfare score is attributed (1 for bad practices, 2 for intermediate practices, and 3 for 

recommended best practices). When aggregated over the two or three categories, an overall animal 

welfare score was determined for each system (with three (two) categories: orange if total score ¢ 4 

(2); yellow if 5 (3) ¢ total score ¢ 7 (4); green if total score ² 8 (5)). 

Issues of animal welfare remain subject to much debate with contrasting views9. As a consequence, it 

must be kept in mind that other frameworks could have been used to assess animal welfare 

considerations and that the evaluation provided in this study is the result of one particular framework. 

It has the advantage of providing an international frame, although it presents the risk of being less 

adapted to local sectoral specificities (such as the importance of the Belgian Blue breed in Belgium).  

2.4.7. Assessment of biodiversity impacts 

In order to characterise the biodiversity impacts of each system, the methodology developed by De 

Schryver et al. (2010)10 was used. The method is based on the impact that a particular feed has on 

biodiversity: a characterisation factor (CF) which expresses the ecosystem damages of certain land-

uses and agricultural areas, is attributed to each feed ingredient. The characterisation factor depends 

on land uses (arable land and grassland) and intensiveness of agricultural practices (organic vs. 

intensive). The indicator then varies with the duration of the crop and the occupied area (see step 1 

below). The impact of each feed ingredient is then aggregated to determine the overall Damage Score 

(DS) associated to a certain production system (step 2). The higher the Damage Score, the higher the 

impact in terms of biodiversity.  

Two steps are thus necessary to calculate the overall biodiversity impact of a livestock system (see 

Table 162 and Table 163 in the Appendix): 

(1) For each feed ingredient category i: CFi = Needed crop area (ha) x CF x Crop duration (months) 

(2) Aggregation over a production system: DS = S CFi 

It must be noted that specific impacts of each culture is not taken into account in this indicator. In 

particular, land-use change is not taken into account as this indicator is not related to the location 

where the feed is produced. It gives an indication of the global impact on biodiversity associated with 

                                                           

9 For instance, the use of double-muscled breeds for bovine meat production is often associated with non-natural birth-giving 
and hence much debated, especially in the Belgian context given the importance of the Belgian Blue (BB) breed. 
10 This methodology is applied too in Guerci et al. (2013). 
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the feed consumption of the livestock sector, regardless of the location where the feed is produced11. 

2.4.8. Comparison of environmental indicators with sustainability thresholds 

The environmental consequences of the scenarios are assessed against sustainability thresholds in 

Section 14.2. 

2.5. From livestock sectors' characteristics to general outputs 

The assessment of production, feed consumption, environmental consequences resulting from the 

production systems in each livestock sector can then be aggregated at the national level. 

 

Figure 6. Approach for the assessment of environmental impacts of the livestock sector. 

  

                                                           

11 A more precise indicator would indeed depend on the location of feed production, which could be a significant aspect of 
biodiversity impact, especially for imported feed.  
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2.6. Limits of the study 

A series of limits to the study have been identified during the process and by consulted experts. These 

limits can be inherent to the scope of the study, due to the lack of available data or related to 

methodological choices. An overview of these limits is provided below; some are discussed in the text 

too. 

- Focus on environmental issues and consideration of socio-economic aspects: The main 

limitation of the study (which was also pointed out in every focus group) is probably the fact 

that the study puts a strong focus on the environmental outcomes of the livestock sector while 

socio-economic dimensions are not addressed in a detailed and comprehensive way.  These 

matters were nevertheless discussed during the focus groups.  

- Environmental assessment: Within the environmental assessment, five impact categories 

were analysed (GHG emissions, N emissions, Biodiversity impacts, livestock-related PPP use 

and animal welfare considerations). For each of these categories, methodological limitations 

exist:  

o GHG emissions: many processes contribute to emissions but only a few (considered to 

be the more important) were included here (feed-related emissions, enteric 

fermentation and manure-management emissions). Regarding feed-related 

emissions, average values were used and no distinction was made between organic or 

conventional feed sources. 

o N emissions: only direct emissions from the livestock herd were assessed. N emissions 

that may result from the use of N fertiliser for livestock feed cultures was not included 

in the assessment.  

o Biodiversity impact: this measure was assessed according to a methodology which 

provides a not yet universal and well-acknowledged indicator. The DS indicator has a 

limited level of precision, as it does not allow to take into account all specificities of 

the cultures (e.g. location of the production and specific agricultural practices).  

o Livestock-related PPP use: it was estimated at the level of the entire sector and not 

specifically for each production system, due to lacking available data. 

o Animal welfare considerations: these were assessed according to one possible 

framework but it must be kept in mind that others exist.   

- Choice of reference year and data: The year 2015 was chosen as a reference year throughout 

the entire study. Although more recent data is available for certain measures, this choice 

ensures that all the necessary data applies to the same year and hence it allows for a certain 

coherence throughout the entire study. Nevertheless, it also implies that specific events which 

occurred in more recent years are not considered here (as discussed for the food balances in 

section  3.2.1 and the impact of the 2012 ban on battery cages in the laying hen sector in 

section 10.1). Furthermore, although much important data was available, some estimations 
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had to be made when specific data was missing. The relevance of these estimations was 

ǾŜǊƛŦƛŜŘ ōȅ ŎƻƴǎǳƭǘƛƴƎ ǎŜŎǘƻǊǎΩ ŜȄǇŜǊǘǎΦ 

- Regional approach: The study focussed on both Belgian regions: Flanders and Wallonia. As 

much as possible, it aimed to put forward and characterise the differences between these 

regions. Nevertheless, in some cases, the available data was not sufficient to differentiate 

between the regions. In particular, regarding the shares of production systems, Flanders and 

Wallonia could be assessed distinctly for the laying hen and the dairy sectors, but for the pork 

and broiler sectors, the analysis was carried out at a national level. Within the bovine meat 

sector, the breeding step could be assessed separately for both regions but the fattening of 

young bulls was characterised in Flanders (and was then extrapolated to whole Belgium). 

- Consideration of displaced processes: The study focuses on the Belgian livestock sector. 

Hence the consequences in terms of production, consumption and environmental impacts of 

the scenarios are limited to the Belgian livestock sector too. This means that displaced 

processes, such as increased livestock production in foreign countries related to lower 

production levels in Belgium or increased production of vegetal products because of lower 

meat consumption levels, are not included in the scope of the study. Additional assessment 

on those aspects could be further developed in the future in order to obtain a more 

comprehensive view of the consequences of the scenarios.  

- Consumption of animal products: In the developed scenarios consumption patterns change 

compared to 2015. In particular, in the transition scenarios, consumption levels are aligned 

with production levels. This not only means lower consumption levels of animal products but 

also that other animal products will need to be consumed. Indeed, in the current situation, 

certain animal products which are not typically consumed in Belgium (such as heads, tails, ears, 

etc.) are exported. Nevertheless, as the transition scenarios assume that all the productions 

will be consumed, this implies that these products will need to be consumed too. 

- Consideration of grassland and arable land resources: The developed scenarios assume that 

the grassland and arable land resources will remain constant to 2015 levels. Yet, this does not 

account for the potential expansion of urbanised areas (cities and villages) which might put a 

pressure on those resources. Furthermore, the transition scenarios assume that all pasture are 

occupied by a mixed dairy herd. Yet, other animals such as sheep which were not modelled in 

the scenarios will occupy a share of those pastures too. Furthermore, the choice to work with 

a mixed dairy herd implies to milk all the cows, which is not always practically feasible. 
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PART I: Describing current livestock sectors in Belgium 

 

The following chapters aim at describing the current livestock sector in Belgium in order to obtain an 

accurate vision of the current situation before looking at potential ways of development for the future 

in the second part of the report (PART II. Challenging the trends with a diversity of scenarios). 

First, Chapter 3 sets the general context of the Belgian food system. It outlines food consumption 

habits and average diets; presents the global livestock sector, with livestock populations and 

production levels; and looks at the global impacts of this sector. 

Second, Chapter 4 to Chapter 7 present each livestock sector in more detail. Each chapter begins by a 

general presentation of the sector, before proposing a typology of production systems and assessing 

the environmental impacts of each production system and of the entire sector. 

Finally, Chapter 8 and Chapter 9 allow to aggregate the results found in the previous chapters and thus 

present a global picture of the Belgian livestock sector, as well as validating the obtained results. 
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Chapter 3. Livestock and food system in Belgium 

3.1. Food consumption in Belgium: average consumption and diets 

The objective of this study is to explore possible transition pathways of the livestock sector in Belgium 

both from a production and consumption perspective. Here, an outline of the food consumption 

patterns of Belgian citizens, with a focus on animal products, is presented. 

3.1.1. Current consumption levels 

Table 1 shows the average food consumption habits in Belgium (De Ridder et al., 2016). Regarding 

vegetal products, the consumption levels are lower than the nutritional recommendations. For animal 

products, the situation is contrasted. There is an overconsumption of meat as the average 

consumption level for the 15-64 years old category in 2014 was twice the recommended level (114 g 

meat/cap/day vs. 57 g meat/cap/day)12. Regarding other animal products, consumption levels are 

below the recommendations for eggs and milk but higher for cheese (see Table 1 and Table 168 in 

Appendix 4). 

If these reported average daily per capita consumption are extrapolated to the entire Belgian 

population (11.209.044 inhabitants in 2015 (Statistics Belgium, 2015), about 450 kt of meat are 

consumed over one year, of which 43% is pork, 28% is poultry meat and 19% is bovine meat. 

The average and recommended food habits can be translated in terms of protein intake based on the 

protein content of a typical food for each food category (based on (ANSES, 2016), see Table 168 in 

Appendix 4). According to the Conseil Supérieur de la Santé (2016), the recommended total protein 

intake level for adults (18-59 years old) ranges between 52 and 62 g protein/cap/day (depending on 

gender) and it is advised to observe a balance between vegetal-based and animal-based protein 

sources (Conseil Supérieur de la Santé, 2016). In practice however, the average Belgian protein intake 

amounts 76 g protein/cap/dap/day, showing a situation of protein overconsumption. Furthermore, 

animal-based products represent 65% of total protein intake, i.e. 49,6 g protein/cap/day of which 40% 

are meat products and 25% are other animal-based protein sources such as eggs and dairy products. 

Vegetal based-products represent the remaining 35% (26,4 g protein/cap/day), which shows a 

situation of imbalance between animal-based and vegetal-based protein sources (Figure 7). This is in 

line with a study carried out on all EU member states which estimated that the average intake of 

protein in Belgium in 2007 amounted 47 g protein/cap/day for animal protein and 30 g 

protein/cap/day for vegetal protein (Westhoek et al., 2011). In conclusion, there is both an 

overconsumption of (total and animal) protein and an imbalance between animal and vegetal protein 

sources. 

Those average consumption levels hide a certain diversity of food habits in the country. In this regard, 

the results of a survey carried out in 2015 with 500 Flemish consumers showed that 5% of the 

respondents were vegetarian and another 5% were flexitarian. The remaining 90% considered 

                                                           

12 The average meat consumption for the entire Belgian population (including all age categories) is 111 g/cap/day. 
Extrapolating the total meat consumption based on 114 g/cap/day thus results in an overestimation of the total consumption. 
Nevertheless, the difference represents less than 3% and using the value of 114 g/cap/day presents the advantage of allowing 
for a comparison with 2004 data (which is only available for the 15-64 category). 
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themselves as flexivores (65%) or real carnivores (25%) (VLAM, 2015) 13. More recent surveys 

conducted in 2017 and 2018 for the vegetarian organisation Eva and the Apaq-W confirm these results. 

3.1.2. Historical evolution 

The two last food consumption surveys (2004 and 2014, see Table 1) show that the consumption of 

meat products and milk has decreased whereas the consumption of cheese and fish remained stable 

(De Ridder et al., 2016).   

Table 1. Average food consumption habits in Belgium in 2004 and 2014 (for people between 15-64 years). 

 Consumption per capita  

(g/day) 

Total consumption a 

(t/year) 

  2004 2014 Recommended 2004 2014 

Vegetal-based products 

Cereals (Bread) 121 107 210-240 495.047 437.769 

Potatoes 73 46 - 298.665 188.200 

Ҍ ǎǳōǎǘƛǘǳǘŜǎ όǊƛŎŜΣ ǇŀǎǘŀΣ ǉǳƛƴƻŀΧύ 149 142 240-350 609.604 580.965 

Vegetables 167 157 300 683.247 642.334 

Fruits 113 108 250 462.317 441.861 

TOTAL vegetal-based products 448 514 -e 2.548.880 2.102.929 

Animal-based products 

Meat products 121 114 57 c 495.047 466.408 

- Bovine meat 23 b 21 b - 103.350 86.745 

- Pork 50 b 47 b - 202.487 202.025 

- Poultry meat 33 b 31 b - 122.602 128.698 

- Others 15 b 15 b - 66.609 48.941 

Eggs 11 11 20 45.004 45.004 

Milk and Ca-enriched soy products 154 139 450 ml 630.060 568.691 

Cheese 30 32 20 122.739 130.922 

Fish and fish products 24 25 100 d 98.191 102.283 

TOTAL animal-based products 340 321 -e 1.391.041 1.313.308 

Source: 

De Ridder et al. (2016), which is the last food consumption survey carried out in Belgium in 2014-2015. 

Notes:  
a Total consumption was estimated by extrapolating the daily per capita consumption to the entire Belgian population, which 

was of 11.209.044 inhabitants in 2015 (Statistics Belgium, 2015). 
b The shares of pork, poultry, bovine meat and others are estimated through the shares of those meats in the apparent 

consumption numbers (expressed in kg of carcass weight) published every year by Statistics Belgium (Statistics Belgium 

(2017). 
c According to De Ridder et al. (2016), the consumption of meat should be limited to 57g meat/cap/day (i.e. eating meat four 
times a week). Although there is no subdivision of this total amount, one can estimate it based on apparent consumption 
numbers, as explained in the previous note. As a result, the total 57 g meat/cap/day can be subdivided in 50g from the pork, 
poultry and bovine meat group and 7 g come from other meat types. 
d The 100g/day recommendation is for meat AND fish products together.  
e The study from De Ridder et al. (2016) does not provide recommendations on the total level of animal-based products 
consumption. 

                                                           

13 The word flexitarian is used for people who eat meat but do not always feel right about it and try to limit their consumption. 
Carnivores eat meat almost every day. The study does not provide a specific definition of flexivore but it can be considered 
as an intermediate category between flexitarian and carnivores.  
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Figure 7. Comparison of protein sources in recommended and average diets in Belgium (in g protein/cap/day). 
Sources: Current protein intake  is based on De Ridder et al. (2016) and ANSES (2016) for the conversion in protein terms. 
Recommended protein intake based on Conseil Supérieur de la Santé (2016). 

3.2. Food production, import and export of livestock in Belgium 

3.2.1. National production and international flows 

The five main livestock productions in Belgium are bovine meat, pork, poultry meat, eggs, and milk. 

The shares of other livestock productions are relatively small.  

Animal-based products consumed in Belgium are partly produced in the country or imported; part of 

the national production is also exported. Table 2 shows production, import and export numbers for 

animal products in Belgium, as well as the net available values (Net = Production + Imports ς Exports) 

and the self-sufficiency ratios (Production/Net). The net value can be associated with the apparent 

consumption and the self-sufficiency is thus a result of the Production/Consumption ratio. Belgium has 

self-sufficiency ratios higher than 100% for all animal products. Domestic supply is thus higher than 

domestic demand, in particular for pork, followed by bovine meat, poultry meat, dairy products and 

finally eggs for which self-sufficiency is closer to 100% (Figure 8). 

The data shown here and the associated self-sufficiency ratios are for the year 2015, which was used 

as a reference year throughout the entire study. This ensures a certain coherence of results, although 

it is true that for certain measures more recent data is available (see section 2.6 for limits of the study). 

For instance, regarding the self-sufficiency ratios, it has been pointed out that 2015 and 2016 were 

years during which the dairy herd decreased significantly due to the milk crisis, leading to increased 

self-sufficiency ratios for those years (actor interviews, 2018). Such elements must be kept in mind. 
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Table 2. Production, importation and exportation of meat products in 2015 in Belgium. 
 Production Imports Exports Net b Ratio Prod/Net c 

 Tonnes of product a  

Bovine meat 1 261.639 86.828 182.384 166.083 158% 

Pork 1 1.140.326 174.955 877.649 437.632 261% 

Poultry meat 1  369.590 457.649 593.407 233.832 158% 
Eggs 2 165.269 97.817 111.971 151.116 109% 
Milk 3 1.275.496 302.212 634.546 943.162 135% 

Sources: 
1 Statistics Belgium (2017), 2 Statistics Belgium (2014), 3 Statistics Belgium (2013). 
Notes:  
a For bovine, pork and poultry meat, values are expressed in tonnes of carcass weight. For eggs, data is from 2013 (last 
available data) and values are in tonnes of eggs and are estimated from number of eggs, assuming that one egg weights 60g. 
Finally, for milk, data is from 2012 (last available data) and values are in tonnes of fresh liquid dairy products. 
b Net = Production + Imports ς Exports and can be associated with apparent consumption. 
c Corresponds to the self-sufficiency ratio, which gives an indication on how much the national production contributes to the 
national consumption. 

 

Figure 8. Food balance of different animal products in Belgium (2015) and associated self-sufficiency ratios 

(Production/Net). 

Sources: (Statistics Belgium, 2017a, 2014a, 2013). 
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there is a significant difference between total consumption values presented in Table 1 and the net 

values presented in the food balances (Table 2 and Figure 8). The differences between these values, 

can be explained by the different approaches used to obtain the data. On one hand, the data presented 

in Table 1 comes from the last survey on food consumption in Belgium. The surveys are carried out 

with a certain number of people and the resulting values indicate how much of a given product is 

effectively consumed and ingested. They show the real consumption. On the other hand, the food 
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based on production, export and import values. The net value gives the amount of a given product 

which is available for national consumption but all of it is not necessarily consumed. Indeed, the net 

balance does not account for possible losses along the food chain and the fact that some parts such as 

intestines, blood, etc. will not be consumed (but can still be used as coproducts for other purposes). 

Hence, whereas the first values are collected from the consumption side and thus represent real 

consumption values, the second are collected from a production side and thus present apparent 

consumption values. 

3.2.3. Waste 

The difference between apparent and real consumption can thus be assimilated to the occurrence of 

losses across the food chain. Nevertheless, as shown on Figure 9, several types of losses can be 

identified:  

1. Unavoidable losses which occur during the slaughtering and carcass cutting steps of the 

transformation process, leading from a live animal weight to a net meat weight which is 

available for commercialisation. 

2. Avoidable losses occurring along the logistics chain and which are defined as food losses by 

the FAO. 

3. Final preparation losses, which are defined as food waste by the FAO and mainly include 

expired products. 

 
Figure 9. Steps from animal stock to meat, and associated losses. 

Table 3 provides an assessment of the losses occurring in the food chain for different meat products 

in Belgium. The departing points for this table are the apparent consumption numbers mentioned in 

Table 2, i.e. the net available values (expressed in carcass weight) when exports and imports are taken 

into account. 

Going down the transformation chain, Statistics Belgium applies transformation ratios (carcass yield: 

percentage of available meat per carcass) in order to estimate quantities available for consumption in 

net meat weight, and hence what can actually be consumed. The difference between quantities 
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available for consumption (when the carcass, intestines, blood, etc. have been withdrawn) and the real 

consumption is assumed to represent the food losses. These losses represent 154.138 tonnes every 

year. This means that 25% of the net meat weight is lost along the food chain (a certain fraction occurs 

as food losses and another fraction occurs as food waste, as explained above). It must be noted that 

products such as the bones, intestines or blood can serve for other purposes and are hence not 

ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜǎŜ ŦƻƻŘ ƭƻǎǎŜǎ όǘƘŜȅ ǊŜǇǊŜǎŜƴǘ ǘƘŜ ǳƴŀǾƻƛŘŀōƭŜ ϥƭƻǎǎŜǎΩύΦ 

Going up the transformation chain, for the estimation of the corresponding live weight, slaughter 

yields from the literature were applied to the carcass weights (Association IGP BBB, 2017), (ERM and 

Universiteit Gent, 2011a), (Hoffmann et al., 2013)). The live weight column thus expresses the 

apparent consumption values in terms of live weight instead of carcass weight.  Table 4 provides an 

overview per livestock production of how much final meat is obtained from one kg of live weight and 

how much live weight is necessary to obtain one kg of meat. 

Table 3. Losses occurring in the food chain for different meat products in Belgium in 2015. 

 Live 
weight 

Slaughter 
yield 

Carcass 
weight1 

Carcass 
yield 1 

Net meat 
weight 1 

Consum-
ption1, 2 

Estimated 
losses 

 t/year % t/year % t/year t/year t/year 

Bovine meat 255.512 65% 3 166.083 70% a 115.775 87.017 28.757 

Pork 553.965 79% 4 437.632 59% 256.859 193.058 63.802 

Poultry 324.767 72% 5 233.832 72% 168.766 126.846 41.920 

Others - varies 104.172 varies 79.147 59.487 19.659 

Total meat - - 941.719 - 620.547 466.408 b 154.138 

Sources: 
 1 (Statistics Belgium, 2017a), 2 (De Ridder et al., 2016a), 3 (Association IGP BBB, 2017), 4 (ERM and Universiteit Gent, 2011a), 5 

(Hoffmann et al., 2013) 
Notes:  
a 70% is the carcass yield applied by Statstics Belgium to pass from a carcass to a net, available meat weight. It is applied 
without making a distinction between dairy cows and specialised meat animals, which however are likely to present different 
carcass yields.  
b The total meat consumption number (466.408 t) comes from the national survey on food consumption. The shares of bovine 
meat, pork, poultry and others were estimated based on the shares of these categories in apparent consumption numbers 
provided by Statistics Belgium.  

According to the FAO (FAO, 2011), average losses along the food chain for meat products in Europe 

are the following: 5% during the processing and packaging step, 4% during the distribution step and 

11% during the consumption step (FAO, 2011). According to these numbers, losses would amount to 

19% of the meat weight available after slaughtering and carcass cutting, that is 116.861 tonnes per 

year. This figure shows a difference of 37.277 tonnes per year (24%) with the previous estimate.  

It must be mentioned that the presented value of 25% of losses only constitutes an estimate made in 

the context of this study due to a lack of specific data on this measure. It must be used with caution as 

it links real consumption and apparent consumption values, which result from different measuring 

methods as already mentioned. In practice, several actors have mentioned that 25% seems a rather 

high estimate given the importance of breeds with high carcass yield in Belgium (Belgian blue for 

bovine and Pietrain for pigs) (actor interview, 2018). 
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Table 4. Conversion of live weight in meat weight for different livestock productions. 

  kg live weight/kg meat kg meat/kg live weight 

Bovine meat 1, 2 2,2 0,4 
Pork 1, 3 2,2 0,5 
Poultry 1, 4 1,9 0,5 

Sources:  
1 (Statistics Belgium, 2017), 2 (De Ridder et al., 2016), 2 (Association IGP BBB, 2017), 3 (ERM and Universiteit Gent, 2011a) 

3.2.4. International trade 

In terms of international trade of animal products from and to Belgium, the vast majority of flows 

happen in Europe (Figure 10, Table 5). On the imports side, European countries represents more than 

95% of all incoming flows of animal products in Belgium. On the exports side, destinations are more 

diverse but European countries still remain the main destinations, particularly for pork and bovine 

meat. Other important trading regions include Africa for poultry meat and eggs and Asia for eggs.  

It must be noted that export and import flows do not apply to the same products. Indeed, exported 

products tend not to be consumed commonly in Belgium (e.g. edible offal, heads, ears, tails, etc.) 

(expert interviews, 2018). On the other hand, an example of significant import flow is that of live 

chickens imported to be slaughtered in Belgium. 

More specifically, when looking at the three biggest import and export flows for each product, Table 5 

confirms that trade mainly occurs with neighbouring European countries. In particular, the 

Netherlands is the main partner for all flows except for pork exports. Besides the Netherlands, France 

and Germany are important destinations too, as well as Poland which is the second biggest destination 

for pork after Germany. The only non-European country in the list is Iraq which is an important 

destination for Belgian eggs. 

  
Figure 10. International flows of meat products from and to Belgium in 2015.  

Source: (ITC, 2017) 
Note: The percentage shows how much of the total flow (in tonnes of product) goes to a particular region of the world. Flows 

to South America and Oceania exist but represent less than 1%. Asia comprises the Middle-East. 
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Table 5. Main international flows of animal products (in tonnes of product) from and to Belgium in 2015. 

Product/Country Imports (t) Product/Country Exports (t) 

Bovine meat       

Netherlands 47.261 Netherlands 60.861 

France 17.535 France 39.060 

Germany 5.746 Germany 25.408 

Pork       

Netherlands 33.597 Germany 272.818 

France 31.271 Poland 200.345 

Germany 11.751 Netherlands 90.841 

Poultry meat       

Netherlands 245.135 Netherlands 172.121 

France 123.343 France 135.856 

Germany 28651 Germany 58.282 

Eggs       

Netherlands 38.640 Netherlands 31.256 

France 8445 Germany 21.913 

Poland 5452 Iraq 7697 

Dairy    

Germany 650.879 Germany 438.732 

Netherlands 569.943 France 365.930 

France 269.054 Netherlands 339.993 

Source: (ITC, 2017) 

3.2.5. Geographical distribution of livestock production in Belgium 

The livestock population is mainly located in Flanders, especially with regard to pork production, 

poultry and eggs (respectively 94%, 84% and 86% of the Belgian livestock population). The bovine 

population is more equally distributed over the two regions (Table 6 and Figure 11).  
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Table 6. Livestock population in 2015 in Belgium and repartition in Wallonia and Flanders. 

 Livestock population in 
Belgium  

Livestock population in 
Wallonia 

Livestock population in 
Flanders 

Other bovine 1.995.872 100% 978.560 49% 1.016.701 51% 

Pigs 6.364.164 100% 382.973 6% 5.981.191 94% 

Poultry 23.838.182 100% 3.907.768 16% 19.930.414 84% 

Laying hens 8.109.466 100% 1.176.40 15% 6.933.062 86% 

Dairy cows 507.390  100% 202.825 40% 304.304 60% 

Sheep 117.321 100% 48.375 41% 68.865 59% 

Goats 38.591 100% 10.665 28% 27.900 72% 

Equidae 38.155 100% 13.341 35% 24.734 65% 

Sources: Statistics Belgium (2016, 2014b) 
NoteΥ ¢ƘŜ ŎŀǘŜƎƻǊȅ ΨƻǘƘŜǊ ōƻǾƛƴŜΩ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ ǘƘŜ ǘƻǘŀƭ ōƻǾƛƴŜ ƘŜǊŘ ŀƴŘ ŘŀƛǊȅ ŎƻǿǎΦ 

 

 
Figure 11. Geographical distribution of livestock numbers in Belgium (Flanders and Wallonia) in 2015.  
Source: Statistics Belgium (2016, 2014b) 
Note: Boxes and values refer to animal numbers. 

 

3.2.6. Historical evolution 

Over the last ten years (from 2005 to 2015), the pig population was maintained whereas the laying 

hens, dairy cows and other bovine populations tended to decrease (respectively -5%, -3% and -8%) and 

the poultry population increased (13%) (Table 7 and Figure 12). 
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Table 7. Evolution of the livestock population in Belgium between 2005 and 2015. 

 
Livestock population 

in 2005 
Livestock 

population in 2015 
Average growth 

rate per year 
Growth rate over 

10 years 

Other bovine 2.175.368 1.995.872 -0,85% -8% 
Pigs 6.318.213 6.364.164 0,08% +1% 
Poultry 21.073.353 23.838.182 1,41% +13% 
Laying hens 8.540.257 8.109.466 -0,27% -5% 
Dairy cows 523.281 507.390  -0,29% -3% 

Sources: Statistics Belgium (2016, 2010) 
NoteΥ ¢ƘŜ ŎŀǘŜƎƻǊȅ ΨƻǘƘŜǊ ōƻǾƛƴŜΩ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ difference between the total bovine herd and dairy cows. 

 

 
Figure 12. Evolution of the livestock population in Belgium from 2005 to 2015. 
Source: Statistics Belgium (2016, 2014b) 
NoteΥ ¢ƘŜ ŎŀǘŜƎƻǊȅ ΨƻǘƘŜǊ ōƻǾƛƴŜΩ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ ǘƘŜ ǘƻǘŀƭ ōƻǾƛƴŜ ƘŜǊŘ ŀƴŘ ŘŀƛǊȅ ŎƻǿǎΦ 

3.3. Utilisation of feed for livestock in Belgium 

Figure 13 shows the annual feed consumption of different livestock sectors in Belgium. Cattle (dairy 

and non-dairy) are responsible for about half of total feed consumption, mainly roughage feed (grass 

or other forages). Monogastric animals on the other hand (pigs and poultry) are responsible for the 

majority of non-roughage feed consumption, such as cereals, protein-rich feed, brans, etc.  

The Belgian Feed Association (BFA) works since 2006 to improve the sustainability and social 

responsibility of feed ingredients (more details in Appendix 5 ς Socially responsible soy (BFA standard)) 

(BFA, 2016).   
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Figure 13. Annual feed consumption in Belgium in each livestock sector. 
Source: (Hou et al., 2016) 
Notes: The feed consumption of sheep & goats category appears to be inexistent on this figure. In reality it is not but it 
represents less than 1% of total feed consumption (61 kt per year). It must also be noted that this feed can have multiple 
origins (it can either be nationally produced or imported from other countries). 

 

3.4. Contribution of agriculture and livestock to environmental impacts in Belgium  

3.4.1. GHG emissions due to livestock in Belgium 

!ŎŎƻǊŘƛƴƎ ǘƻ .ŜƭƎƛǳƳΩǎ ƴŀǘƛƻƴŀƭ DID ƛƴǾŜƴǘƻǊȅ (VMM et al., 2017), emissions from the agriculture 

sector amounted 13.358 kt CO2e in 2015, i.e. 12% of total Belgian emissions (Table 8). Focussing only 

on the livestock sector, the inventory shows that its direct emissions amounted 7.538 kt CO2e in 2015 

(mainly under the form of CH4 and N2O emissions; see Table 8), i.e. 7% of the total annual GHG 

emissions in Belgium. Cattle (dairy and other cattle) contribute to 69% of GHG emissions from livestock 

in Belgium, while pigs contribute to 14% of emissions and poultry (laying hens and broilers) less than 

1% (Figure 14).  

Box 2 below provides insight into the different scopes of GHG assessments of both this study and the 

national inventory (for more details, see Appendix 6 ς Belgian GHG inventory). Additionally, a further 

assessment of the ƭƛǾŜǎǘƻŎƪ ǎŜŎǘƻǊΩǎ DID emissions όǊŜǎǳƭǘƛƴƎ ŦǊƻƳ ǘƘŜ ǇǊŜǎŜƴǘ ǎǘǳŘȅΩǎ ŎŀƭŎǳƭŀǘƛƻƴǎύ is 

provided in Chapter 8. 

Table 8. Distribution of GHG emissions in Belgium (2015). 

 Emissions 
(kt CO2e) 

Share of total 
emissions 

Of which CO2 
(%) 

CH4 
(%) 

N2O 
(%) 

Total emissions in Belgium 115.537     

% of emissions due to agriculture & livestock 13.358 12% 3% 74% 72% 

Of which % of emissions due to livestock 7.538 7% 0% 72% 28% 

% of livestock emissions in Wallonia  42%       

% of livestock emissions in Flanders  58%       

Source: .ŜƭƎƛǳƳΩǎ ƴŀǘƛƻƴŀƭ DID ƛƴǾŜƴǘƻǊȅ όнлмрύ 

 -

 2,000

 4,000

 6,000

 8,000

 10,000

 12,000

 14,000

Total Dairy Other
cattle

Sheep &
goats

Pigs Layers &
Broilers

Others

F
e

e
d

 c
o

n
s
u

m
p

tio
n

 (
kt

/y
e

a
r)

others

oil & sugar

Animal & fish

Brans

Protein-rich

Cereal grains

Annual forages

Grass



 49 

 

Figure 14: Contribution of livestock categories to livestock GHG emissions in Belgium. 
Source: .ŜƭƎƛǳƳΩǎ ƴŀǘƛƻƴŀƭ DID ƛƴǾŜƴǘƻǊȅ όнлмрύ 

Box 2. Scope of GHG assessments in the national GHG inventory and in this study 

1. National GHG inventory 

(a) Agriculture 

In .ŜƭƎƛǳƳΩǎ ƴŀǘƛƻƴŀƭ DID ƛƴǾŜƴǘƻǊȅΣ five categories contribute to GHG emissions related to agriculture 

(cultures and livestock) : enteric fermentation, manure management, emissions from agricultural soils, 

liming, and urea application. Fuel combustion in agriculture and fertliser production are two additional 

categories which are not considered under agricultural emissions in the national inventory but were 

nevertheless included in the total value presented here for agriculture (13.358 kt CO2e in 2015; see 

Table 8) because they are related to the sector. 

(b) Livestock  

The value presented here for the livestock sector (7.538 kt CO2e in 2015; see Table 8) includes the 

following categories: enteric fermentation, manure management (including urine and dung deposited 

by grazing animals) as well as emissions from animal manure applied to soils for fertilisation. It is 

important to note that feed-related emissions which were estimated in the present study are not 

included in the national inventory.  

2. This study  

Emission sources assessed in this study include feed-related emissions, enteric fermentation emissions 

and manure management emissions. The scopes of this study and the national GHG inventory are thus 

not entirely similar.  

The common scope between this study and the national inventory are enteric fermentation and 

manure maangement emissions. Looking only at these two categories for the pork, poultry and bovine 

sectors, the inventory reports an emissions level of 6.817 kt CO2e in 2015. A comparison between 

figures from this study and from the national inventory is provided in Chapter 9.3. 
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Departing from the initial description of the Belgian food system and livestock sector in the previous 

chapter, the following chapters describe in more detail each of the five livestock sectors which are of 

interest in this study. These chapters aim at characterising existing production systems within each 

livestock sector and their associated impacts. The results obtained for each sector separately in the 

following chapters are aggregated in Chapter 8 and then compared to other sources in Chapter 9. 

Chapter 4. Pork production in Belgium 

4.1. The Belgian pork sector 

4.1.1.  Animal, farm and production numbers 

In 2015, there were 6.364.164 pigs in Belgium. The vast majority of them are located in Flanders which 

hosts 94% of the total pig population versus 6% in Wallonia (Figure 15). Moreover, Flemish pig 

production is importantly concentrated in the coastal province of West Flanders which hosts 53% of 

the total pig population in Belgium. Pig farming also occurs in the neighbouring province of East 

Flanders and the north of the Antwerp province, but to a lesser extent (16% of total animals each) 

(Statistics Belgium, 2016a). These pigs were raised in 4.727 farms in Belgium, of which 4.145 were 

located in Flanders. The average number of pigs per farm is 1.443 in Flanders compared to 658 pigs 

per farm in Wallonia (Statistics Belgium, 2016). In terms of production, 11.886.693 pigs were 

slaughtered in Belgium in 2015, resulting in the production of 1,1 million tonnes of slaughtered pig 

meat (carcass weight)14. An important characteristic of the sector is that 73% of the net production is 

exported (815.037 tonnes of carcass weight). Key numbers are summarised in Table 9. 

 
Figure 15. Intensity of pig farming in Belgium in 2014 (in number of animals per municipality) (SOGEPA, 2014). 

                                                           

14 This figure represents the net production and thus includes the imports of live animals slaughtered in Belgium and excludes 

the exports of live animals raised in Belgium but slaughtered in other countries. It can be noted however that these two flows 

are quite close (imports of live animals represented 46.680 tonnes of carcass weight and exports of live animals corresponded 

to 62.612 tonnes of carcass weight in 2015). Hence, it can be assumed that the net number of slaughters corresponds to the 

number of pigs raised in Belgium during one year as the difference represents 1%. 
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Table 9. Summary of key numbers of the Belgian pork sector in 2015. 

 Belgium Flanders Wallonia 

Animals 1 6.364.164 5.981.191 94% 382.973 6% 

Farms 1 4.727 4.145 88% 582 12% 

Animals/farm 1 1346 1443 - 658 - 

Production  

Slaughters 1 

t carcass weight 2 

 

11.886.693 

1.124.394 

 

11.139.245 

1.056.930 

 

94% 

94% 

 

747.448 

67.464 

 

6% 

6% 

Imports (t carcass weight) 2 

Live animals 

Meat products 

 

46.680 

128.275 

 

- 

- 

 

- 

- 

 

- 

- 

 

- 

- 

Exports (t carcass weight) 2 

Live animals 

Meat products 

 

62.612 

815.073 

 

- 

- 

 

- 

- 

 

- 

- 

 

- 

- 

Sources: 1 (Statistics Belgium, 2016), 2 (Statistics Belgium, 2017) 

Note: It must be mentioned that the export figures mentioned here (and in Figure 8) do not include the export of by-products 

such as heads, tails, legs to countries such as China. 

4.1.2. Historical evolution 

Over the last years, there has been a clear trend towards lesser but bigger farms. In Flanders in 1997, 

there were more than 10.000 farms, holding an average of about 700 pigs per farm. Yet, in 2015 the 

number of farms had decreased to about 4.000, holding an average of 1.440 animals per farm (Figure 

16) (Departement Landbouw en Visserij, 2016).  

In terms of animal numbers, there has been a decrease in the number of pigs in the early 2000s but it 

has remained rather stable since then. This is mainly due to the implementation of environmental 

policies related to the management of manure and in particular the introduction of manure quotas. 

Since 2008, farmers are allowed to grow again if they can prove they treat the manure adequately 

(FOD Economie, 2015; Platteau et al., 2009). The decrease in animal numbers happened mainly for 

sows but this was compensated by the fact that the number of piglets per sow increased as well as the 

lifetime of the sows. 

It is acknowledged that, during the last years, the sector has experienced a severe crisis, due to several 

factors. First, pig farms, which face high structural feeding costs (see paragraph 4.1.5), have suffered 

from the fact that since 2006, feed prices have increased and become more volatile, without this being 

compensated with higher revenue prices. Second, pig farmers are exposed to volatile international 

prices, not only for feed and other inputs but also for their final products. Finally, the sector also 

suffered from external shocks such as the Russian embargos in 2014 and 2015. It was first due to cases 

of swine fever in Poland and Lithuania and it was then followed by a general trade embargo on 

European agricultural products (Van Buggenhout and Vuylsteke, 2016). 
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Figure 16. Evolution of the number of farms with pigs and the number of pigs per farm in Flanders (2004-2015). 
Source: (Departement Landbouw en Visserij, 2016) 

4.1.3. Farming systems 

Among pig farms, it is important to distinguish mixed farms from specialised ones, i.e. farms for which 

pig farming represents two thirds or more of the total revenue. In 2012, these specialised farms 

represented 57% of total farms with pigs but concentrated 81% of the total pig population, whereas 

mixed farms (43% of pig farms) only hosted 19% of the total pig population (Table 10) (FOD Economie, 

2015). In 2015, there were 2.206 specialised pig farms in Flanders (53% of pig farms in Flanders) 

(Departement Landbouw en Visserij, 2016). 

These specialised farms can be separated into four main categories:  

- Pig breeders focus exclusively on the reproduction of pigs and hence on producing piglets. 

They exclusively hold sows and will sell all their piglets. 

- Pig fatteners focus on fattening the piglets they buy from pig breeders. 

- Closed systems combine both breeding and fattening and can thus operate in a closed loop.  

- Intermediate Semi-closed systems operate similarly to closed systems but occasionally sell or 

buy some piglets. 

The situation regarding pig farms and their operation models is summarised in Table 10 for the year 

2012 in Belgium. A survey carried out in 2016 with Flemish 989 pig farmers showed that among the 

respondents, there were 41% of specialised fatteners, 27% of closed farms, 25% of semi-closed closed 

and 7% of specialised breeders (Deuninck et al., 2017). 

It is interesting to note that, according to experts from the pig sector, pig farmers will in the majority 

of cases strive to operate under a closed system. On the one hand, there are only a few farms which 

specifically choose to focus exclusively on breeding activities. Often, breeders are young farmers who 

are starting with their pig farming activities and cannot complete the fattening activity yet. Unlike 

countries such as Denmark, Belgium does not have a particular specialisation in the production of 
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piglets. On the other hand, fatteners are sometimes older farmers who used to operate under a closed 

system but wishing to reduce their activities without entirely stopping them. Leaving behind the 

breeding step and focusing on the fattening is one way of achieving this (expert interview).  

Another important factor which will have led some farmers to leaving behind the breeding step is the 

implementation of the new housing regulation for sows. This law from 2001 came into force in 2013 

and forbids to house sows which are 4 weeks pregnant or more in individual cages or compartments. 

Instead, they should be housed in groups. For a farmer, passing from the old individual housing system 

to the new housing system implied investing in new structures. In the light of these costs, some farmers 

chose to stop holding sows. This also explains the decrease in numbers of sows which was mentioned 

earlier (expert interview; Deuninck et al., 2017; Platteau et al., 2012).  

Table 10. Numbers and shares of pigs and farms according to the activity in Belgium in 2012. 

 Number of pigs Number of farms Pigs/farm 
 Amount % Amount % Amount 

Specialised farms 5.401.561 81% 3.049 57% 1.772 
- Breeders 391.089 6% 195 4% 2.006 
- Fatteners 2.536.788 38% 1.619 30% 1.567 
- Closed systems 2.473.684 37% 1.235 23% 2.003 

Mixed farms 1.232.052 19% 2.340 43% 527 

TOTAL 6.633.613 100% 5.389 100% 1.231 
Source: (FOD Economie, 2015) 

4.1.4. Sectoral organisation 

Besides the actual farmers, several other actors are involved in the pig sector, the general organisation 

of which is presented in Figure 17 and Figure 19, which focuses more specifically on post-production 

steps.  

(a) Upstream actors 

A crucial upstream actor in the pig sector is the compound feed industry which provides feed to all pig 

farmers. Belgium is one of the few Western-European countries where this industry has such an 

important influence on farmers and is so much integrated in the sector (Platteau et al., 2016). This 

integration (illustrated by the grey box on Figure 17) goes much further than just the provision of feed. 

Indeed, feed companies provide much information and technical advice to farmers. Furthermore, 

many of them use veterinary and administration services which are offered by their feeding company. 

In some cases, the feed producer even owns the farm and the pigs. The farmer is then hired by the 

feed producer to raise the pigs (FOD Economie, 2015; Platteau et al., 2016). This strong interaction 

with the feeding industry (be it through proper integration or through the use of specific services) 

affects more than 95% of farmers (expert interview). Important actors are companies such as Vanden 

Avenne, Danis or AVEVE.  

Only in some cases do pig farmers operate independently. In those cases, farms are usually big enough 

to do so. They can then switch from one feed producer to another and usually hire independent people 

to do their administration (actor interview, 2018). 

The importance of the feed industry is also reflected by the fact that, in the aforementioned survey 

carried out in 2016, 29% of non-contract producers (see below) were in debt with feed producers and 

59% believe pig farmers are too dependent of the feed industry (Deuninck et al., 2017). 
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Figure 17. General organisation of the pig farming sector (adapted from FOD Economie (2015)). 

(b) Pork producers 

As mentioned above, pork producers can either specialise in breeding or fattening, or operate in a 

closed or semi-closed system. 

The use of contracts was mentioned in the previous paragraph and plays an important role for pig 

farmers, especially for fatteners as about 50% of them work under contracts. Closed systems on the 

other hand almost never work under contracts and it is rather uncommon for pig breeders too. (FOD 

Economie, 2015; Gabriëls and Van Gijseghem, 2003). These contracts can take several forms (they are 

sometimes still purely verbal) and they can happen with different partners, such as the feed industry 

(majority of the cases), other pig farmers (between breeders and fatteners) and merchants. It is 

interesting to note that the perception of those contracts is contrasted. Indeed, they are quite badly 

seen from the outside (50% of interviewed farmers consider contracts as negative for the Flemish pig 

sector) but rather well perceived by farmers who work with contracts (72% of contract-producers are 

happy with this system) (Deuninck et al., 2017). There can also be a preconception among non-contract 

ŦŀǊƳŜǊǎ ǿƘƻ ŎƻƴǎƛŘŜǊ ǘƘŀǘ ŎƻƴǘǊŀŎǘ ŦŀǊƳŜǊǎ ŀǊŜ άōŀŘέ ŦŀǊƳŜǊǎΦ Lƴ ǇǊŀŎǘƛŎŜΣ ǘƘŜǎŜ ŎƻƴǘǊŀŎǘǎ Ŏŀƴ ƻŦŦŜǊ ŀ 

certain stability for the farmers. 
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(c) Institutions 

In Flanders, apart from traditional farmers unions such as the Boerenbond (BB) and the Algemeen 

Boerensyndicaat (ABS), the VPOV (Vlaamse Producentenorganisatie Varkenshouders), the first Flemish 

ǇǊƻŘǳŎŜǊǎΩ ƻǊƎŀƴƛǎŀǘƛƻƴ ƻŦ ǘƘŜ ǎŜŎǘƻǊ ŦƻǊƳŜŘ ƛƴ нлмсΦ CƻǊ ǘƘŜ ƳƻƳŜƴǘ ƛǘ Ƴŀƛnly aims at making market 

and commercial information available to farmers in order to increase the transparency of the sector. 

!ƴƻǘƘŜǊ ǇǊƻŘǳŎŜǊǎΩ ƻǊƎŀƴƛǎŀǘƛƻƴ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ .ŜƭƎƛŀƴ tƻǊƪ DǊƻǳǇ όǎŜŜ ǇŀǊŀƎǊŀǇƘ ōŜƭƻǿύ ǿŀǎ ŀƭƳƻǎǘ 

created but the project was stopped to give more chances to VPOV. An example of commercialisation 

cooperative is Propigs (formerly COVAVEE) which groups 700 producers and depends directly from the 

Belgian Pork Group (Platteau et al., 2016). 

In Wallonia, the traditional farmer unions are the Fédération wallonne ŘŜ ƭΩ!ƎǊƛŎǳƭǘǳǊŜ όC²!ύ ŀƴŘ 

FUGEA. Furthermore, ǘǿƻ ƛƴƛǘƛŀǘƛǾŜǎ Ŏŀƴ ōŜ ƳŜƴǘƛƻƴŜŘΦ CƛǊǎǘΣ ǘƘŜ ŦŀǊƳŜǊǎΩ ŎƻƻǇŜǊŀǘƛǾŜ tƻǊŎ vǳŀƭƛǘŞ 

Ardennes (PQA) was created in 1989 by 14 pig farmers and counts more than 150 pig farmers today. 

It controls the entirety of the production chain (from pig farming to transformation and distribution) 

and aims at providing a just and stable revenue to its members. Second, more recently the first group 

of organic pig producers was created in 2017, through the intermediary of the UNAB (Union Nationale 

des Agrobiologistes Belges). It aims at grouping organic producers in order to strengthen their position 

on the market and ensure a better revenue. 

(d) Downstream actors 

Pig farmers usually deliver their pigs either directly to a slaughterhouse or to a wholesaler. It would 

seem pig farmers are loyal to their downstream partner as 75% of the 2016 survey respondents work 

with only one partner (Deuninck et al., 2017).  

The downstream comprises several actors and steps. First, when pigs are ready to be slaughtered, they 

are sent to the slaughterhouses or exported to neighbouring countries. The carcasses are then cut into 

pieces in cutting plants. These plants can then deliver the meat either to meat transformers, butchers 

or directly to retail and distribution actors. Part of it is exported as well and further processed in other 

countries.  

These steps do not necessarily occur separately as some companies can perform all of them: they 

slaughter the pigs, cut the carcasses and transform the meat. There can thus be a certain degree of 

integration in the processing and transformation sector (FOD Economie, 2015).  

Moreover, during the last years, there has been a strong concentration of the slaughtering industry. 

Indeed, about 35% of total Belgian slaughters are realised by four Flemish slaughterhouses which reach 

production levels of more than 1 million pigs a year each (SOGEPA, 2014). Furthermore, this 

phenomenon has been accentuated by the recent merger in 2015 of the groups Covalis and Westvlees 

into the Belgian Pork Group. This group holds several slaughterhouses, cutting plants and 

transformation plants and is the biggest actor in the Belgian pig downstream sector with the annual 

transformation of 420.000 tonnes of pig meat (Platteau et al., 2016). 

As a consequence of the strong regional concentration of the pig sector in Flanders, the number of 

slaughterhouses located in Wallonia as well as their importance in terms of production is very limited 

compared to Flanders (Figure 18). Only one Walloon slaughterhouse (Lovenfosse) slaughters more 

than 500.000 pigs a year. It is part of the Belgian Pork Group (SOGEPA, 2014).  
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Figure 18. Geographical distribution of Belgian slaughterhouses and their relative importance (in number of 
slaughtered animals per year).  
Source: (SOGEPA, 2014). 

(e) Commercialisation actors 

The distribution of fresh and/or transformed meat mainly happens through traditional distribution 

paths i.e. mainly supermarkets. Belgian citizens buy 70% of their fresh meat in traditional retail stores. 

Butchers distribute less than 25%, and this number has been decreasing over the last years. On-farm 

sales exist but at much smaller scales (FOD Economie, 2015; Van Buggenhout and Vuylsteke, 2016). 

As shown on Figure 19, several transformation and distribution models exist after the production step. 

The conventional pathway (in blue on the figure) is certainly the predominant one. Here, farmers sell 

their pigs to slaughterhouses, which then sell them to cutting plants and then to transforming 

industries. As mentioned earlier, there can be a certain degree of integration between those steps. 

Furthermore, butchers and retail operators can also directly buy carcasses from slaughterhouses and 

further process them before finally selling the transformed meat products. Another model (in yellow 

on the figure) does not follow the conventional pathway but transforms the products on-farm. In this 

case, distribution usually occurs through on-farm shops, farmers markets or farmers shops. Classical 

retail through big distribution is also a possibility. Finally, a third pathway involves cooperatives (in 

green on the figure) such as the already-mentioned Porc Qualité Ardenne, which collects the pigs, 

slaughters and processes them and commercialises the final products. 
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Figure 19. Different organisation models of the post-production in the pig sector (Blue: conventional model, 
Yellow: on-farm model, Green: cooperative model).  

4.1.5. Socio-economic dimensions 

(a) Economic performance 

In 2014, the total production value of the Flemish pig sector amounted 1,49 billion euros. Over the last 

ten years this value has somewhat increased (with nevertheless some fluctuations from one year to 

another) as in 2004 the total production value of the sector represented 1,29 billion euros in Flanders 

(+15%) (Departement Landbouw en Visserij, 2016). The importance of the Flemish pork sector cannot 

be neglected as in 2011, it represented 43% of the total value from the Flemish livestock sector, and 

27% of the total value from the Flemish agricultural sector (Platteau et al., 2012). 

For specialised pig farms in Flanders in 2013, the average revenue per farm attributed to pig farming 

ŀŎŎƻǳƴǘŜŘ ǘƻ офоΦссрϵ ǇŜǊ ŦŀǊƳΣ ǿƛǘƘ ŀƴ ŀŘŘƛǘƛƻƴŀƭ фΦуппϵ ƻŦ ǇǊŜƳƛǳƳǎ ŀƴŘ млсΦфртϵ ƻŦ ƻǘƘŜǊ 

revenue sources (Departement Landbouw en Visserij, 2016) 

(b) Costs structure 

As mentioned in previous paragraphs, pig farmers face high feeding costs. As a matter of fact, they 

ǊŜǇǊŜǎŜƴǘŜŘ рс҈ ƻŦ ǘƻǘŀƭ Ŏƻǎǘǎ ŦƻǊ ŀƴ ŀǾŜǊŀƎŜ ǎǇŜŎƛŀƭƛǎŜŘ ǇƛƎ ŦŀǊƳ ƛƴ нлмо όолсΦумтϵ ǇŜǊ ŦŀǊƳύΦ hǘƘŜǊ 

important costs were related to lanŘ ŀƴŘ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ŎŀǇƛǘŀƭ όмн҈Τ ссΦсфсϵ ǇŜǊ ŦŀǊƳύΣ ƭŀōƻǳǊ Ŏƻǎǘǎ 

όмн҈Τ спΦфнфϵ ǇŜǊ ŦŀǊƳύ ŀƴŘ ƻǘƘŜǊǎ ǎǳŎƘ ŀǎ ǾŜǘŜǊƛƴŀǊȅ ŎƻǎǘǎΣ ŜƴŜǊƎȅΣ ŜǘŎΦ (Departement Landbouw en 

Visserij, 2016). 

(c) Employment, age and succession 

In terms of employment, the pig sector represented 11% of total agricultural labour force in the 

agricultural sector in Flanders in 2011 (Platteau et al., 2012). In terms of age, pig farmers were on 

average 50,3 years old in 2013, which makes them younger than in other agricultural sectors as the 

average age over the entire sector was 52,1 years in 2013. 
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In terms of succession, it was estimated that only 15% of producers over 50 years old had a successor 

for their farm. This percentage is slightly higher for bigger farms as it rises to 18% for farms which have 

ŀ ǎǘŀƴŘŀǊŘ ƻǳǘǇǳǘ ƘƛƎƘŜǊ ǘƘŀƴ нрлΦлллϵ (Departement Landbouw en Visserij, 2016). 

4.2. Characterisation of production systems in the pork sector 

Here we propose a typology of production systems which represents the diversity of production 

practices in the sector and which can serve as a framework for the further assessment of the sector. 

4.2.1. Typology of production systems 

In consistency with analysis available in Belgium15, four main production systems can be distinguished 

in the pig farming sector (Van Buggenhout and Vuylsteke, 2016): 

- Conventional: According to that study, a conventional pig in Belgium is from the Pietrain 

breed, has a probability of 2 out of 3 of being exported (generally to Germany or Poland) and 

if not, it reaches the consumer predominantly through supermarkets on the national market.  

- Certified: follows the Certus criteria. This quality label was originated at a sectoral level. Its 

criteria focus on traceability and transparency, on animal welfare questions and on the use of 

medication. It applies to the entire chain: farmers, transporters and slaughterhouses. Also, it 

is an equivalent of the German QS label and hence gives access to the German market. In 

practice, this system is very close to the conventional one dŜǎŎǊƛōŜŘ ŀōƻǾŜ όŀŎǘƻǊǎΩ interviews 

2018). 

- Differentiated: Apart from the Organic and the Certus certifications, there are numerous 

differentiation initiatives (Table 169 in Appendix). Differentiation initiatives can originate at all 

levels from the chain (from upstream feed producers, to pig farmers and downstream 

transformers and retailers). The most important aspects on which these initiatives focus are 

the feed, the breed, animal welfare considerations and quality of the meat. A few initiatives 

also put an emphasis on the local aspect and short distribution chains. 

- Organic: follows the organic (EU biolabel) criteria.  

Additionally, a further distinction can be made within the differentiated systems. Indeed, some 

initiatives (such as Porc Fermier, Porc Plein Air, etc.) might involve more extensive practices, and thus 

come closer to organic systems, whereas others will be more similar to conventional systems. This is 

why ŀƴ ŀŘŘƛǘƛƻƴŀƭ ŘƛǎǘƛƴŎǘƛƻƴ ƛǎ ƳŀŘŜ ōŜǘǿŜŜƴ Ψ5ƛŦŦŜǊŜƴǘƛŀǘŜŘΩ ŀƴŘ Ψ5ƛŦŦŜǊŜƴǘƛŀǘŜŘҌΩ ǎȅǎǘŜƳǎΦ 

The main characteristics of each system are summarised in Table 11 below.  

 

 

                                                           

15 In 2016, the Flemish department for agriculture and fisheries carried out a study on the differentiation of the pig farming 
sector. It aimed to assess potential ways of diversification of production systems. 
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Table 11. Characteristics of pork production systems. 

 Conventional 
Certified 
(Certus) 

Differentiated 
Differentiated 

+ 
Organic 

Outdoor area (m2/pig) - - varies varies 1,2 

Fattening period (days) 120 120 135 135 135 

Production cycles per 
year 

2,6 2,6 2,5 2,5 2,5 

Final live weight (kg) 1 110 110 120 120 120 

Feed consumption  
(kg feed/kg live weight)2 

2,7  2,7  2,7  3,3  3,3  

Sources:  

The information was collected from the literature and through expert interviews. In particular the feed conversion ratios 

were found in (Nguyen et al., 2010). 

Note: 
1 The differences in final weight have been subject to debate among actors. Some argue that there are no differences between 

conventional and organic systems, while others argue organic and extensive systems tend to achieve higher final weights. 

This option was selected for the present typology. Nevertheless, even so, the difference between systems is rather small. 
2 The feed consumption ŦŀŎǘƻǊ ƻǊ ΨΨŦŜŜŘ ŎƻƴǾŜǊǎƛƻƴ ǊŀǘƛƻΩΩ ƻŦ ŀƴ ŀƴƛƳŀƭ Ŏŀƴ ōŜ ŜǎǘƛƳŀǘŜŘ ōȅ ŜȄŀƳƛƴƛƴƎ ŦŜŜŘ ŎƻƴǎǳƳŜŘ ŀƎŀƛƴǎǘ 

weight gained. Feed conversion ratios were obtained from literature and then adjusted according to local sector's expertsΩ 

knowledge. According to current data, pigs have a conversion ratio of 2.6ς3.3 kg feed to 1 kg pork weight gain (Nguyen et al., 

2010; Weidema et al., 2008; actor interviews, 2018).  

4.2.2. Shares of production systems 

According to the same study (Van Buggenhout and Vuylsteke, 2016), 73% of slaughters come from the 

conventional system, 23% are Certus-certified, 4% come from the differentiated system (including 

ōƻǘƘ Ψ5ifferentiateŘΩ ŀƴŘ Ψ5ƛŦŦŜǊŜƴǘƛŀǘŜŘҌΩ systems) and only 0,1% come from the organic system 

(Table 12 and Figure 20). The conventional system is significantly predominant and the shares of 

differentiated and organic systems on the contrary are extremely low. It is interesting to note that 

although the sector is largely concentrated in Flanders, the organic pig sector is bigger in Wallonia. 

Indeed, in 2015 there were 6.822 organic pigs in Wallonia and only 3.452 in Flanders.  

Table 12. Differentiation of the Belgian pig sector in terms of farm numbers and slaughter numbers in 2013 or 
2014 (depending on data availability). 

Category 
Pig farms Slaughters 

No. % No. % 

Conventional 2698 52% 8.747.896 73% 

Certified (Certus) 2189 42% 2.704.104 23% 

Organic 36 <1% 10.000 <1% 

Differentiated Min. 257 5% Min. 438.000 4% 

Belgian Total 5180 100% 11.900.000 100% 

Source:  

(Van Buggenhout and Vuylsteke, 2016) 

Note: 

In this case, a conventional pig is considered to be from the Piétrain breed, is likely to be exported and if not will reach the 

consumer through supermarkets on the national market; Certus is a quality label which puts the emphasis on traceability and 

transparency; the organic system follows the European organic criteria and finally, the differentiated system aims at 

producing high-quality meat, based on specific feeds, breeds, animal welfare considerations, etc. (Van Buggenhout and 

Vuylsteke, 2016). Differentiated and differentiated + are assumed to represent each 2% of slaughters. 
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Figure 20. Shares of production systems in the pork sector (in percentage of total slaughters in 2015).  
Source: Based on (Van Buggenhout and Vuylsteke, 2016). 

4.2.3. Environmental externalities of pork production systems 

The objective here is to evaluate environmental externalities of each pork production system. Figures 

will allow to compare externalities in three different midpoint impact categories. The results are 

compared to other sources in Chapter 9. 

(a) Feed intake and composition 

A necessary step involved in the calculation of the environmental impacts resides in the determination 

of feeding practices. Table 13 and Table 14 show the composition of a typical feed in each production 

system.16 This information, combined with feed conversion ratios (FCR; shown in Table 11 under feed 

consumption) allow to determine the feed intake in each system. For Certus and differentiated 

systems, no specific data on FCR was found; the feed in those systems is assumed to be similar to 

conventional and organic systems respectively. 

Aggregating these numbers over the entire sector, we find that 4.100 kt of feed are used for the 

production of pigs over a year (this number includes the consumption of feed by both productive and 

reproductive animals). This figure is compared to other sources in Chapter 9. 

Table 13. Feed composition (mass % of each feed category) of pigs in different production systems. 

Production system 

Composition (mass %) 

Cereals 
Olea/Protea-

ginous 

Protein rich ingredients Others 

(Vitamins, 

ƳƛƴŜǊŀƭǎΧύ 

Wheat/ 

triticale 
Maize Barley 

Soybean 

meal 

Sunflower 

meal 

rapeseed 

meal 

Conventional 1 30% 15% 20% 12% 13% - - 10% 

Certified (certus) 30% 15% 20% 12% 13% - - 10% 

Differentiated  30% 15% 20% 18% 12% - - 5% 

Differentiated + 45% 6% 20% 12% 4% 5% 2% 6% 

Organic 2 22% 30% 15% 15% 14% - - 4% 

Sources: Feed compositions were based on expert interviews (with feed producing companies) as well as sources from the 

literature (such as ERM & Ugent (2011), FAO (2013) and Blonk Milieu Advies (2007)). 

                                                           

16 The feed compositions used in the context of this study only constitute examples of typical animal feeds, estimated and 
validated through literature review and actor interviews. Nevertheless, it should be noted that important variations in 
composition can happen both between and within specific systems.  
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Table 14. Total feed intake of a pig over its lifecycle in different production systems. 

Production 
system 

Feed intake (kg/life cycle) 

Cereals 
Olea/Protea-

ginous 
Protein rich ingredients 

Others 
(Vit/ 
min) 

TOTAL 

Wheat/ 
triticale Maize Barley   

Soybean 
meal 

Sunflowe
r meal 

rapeseed 
meal   

 

Conventional 1 89 45 59 193 36 39 0 0 297 
Certified 
(Certus) *  89 45 59 193 36 39 0 0 297 

Differentiated *  97 49 65 211 58 39 0 0 324 
Differentiate + 178 24 79 281 48 16 20 8 396 
Organic 2 87 119 59 265 59 55 0 0 396 

Sources: Feed compositions were based on expert interviews (with feed producing companies) as well as sources from the 

literature (such as ERM & Ugent (2011), FAO (2013) and Blonk Milieu Advies (2007)). 

(b) GHG emissions 

Several processes were included when assessing the greenhouse gas (GHG) emissions of the pig sector: 

feed-related emissions, enteric fermentation emissions, emissions from manure management. 

Transportation emissions are included in the feed-related emissions (they are included in the emission 

factors for feed ingredients mentioned in ERM and Universiteit Gent (2011) and used in this study). 

Results are expressed in kg of CO2e per kg of live weight, per kg of meat, per animal (over its lifetime) 

and over the entire sector. To pass from kg CO2e/kg live weight to kg CO2e/kg meat, slaughter and 

carcass yields are applied (of 79% and 80% respectively according to ERM and Universiteit Gent 

(2011)). 

- Feed related emissions 

These are assessed by applying emissions factors (global warming potentials (GWP), which include 

Land-Use Change or LUC for soy) to feed ingredients (Table 165 in Appendix ). Results are shown in 

Table 15. 

Due to higher FCRs, organic systems have higher relative impacts, per kg of live weight. When 

expressed over the entire life cycle of an animal, differentiated and organic systems result in higher 

emissions because the final weight is higher than in the two other systems. The results shown here are 

slightly higher to the ones obtained by the University of Ghent who performed a life cycle assessment 

of pig meat production. They found that the feed related GHG emissions were of 2,1kg CO2e/kg live 

weight (ERM and Universiteit Gent, 2011). 

Including the emissions of reproductive animals, the total emissions amount 3.634 kt CO2e/year. 

Table 15. Feed related GHG emissions of the pork sector. 

Production system Relative impact Total impact 

 kg CO2e/kg live weight kg CO2e/animal kt CO2e/year 

Conventional 2,41 265 2.647 
Certified (Certus) 2,41 265 830 
Differentiated 2,31 278 75 
Differentiated + 2,40 289 76 
Organic 2,95 354 5 

TOTAL    3.634 
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- Enteric fermentation emissions 

Emissions from enteric fermentation can be assessed by using emissions factors provided by the IPCC 

and used in the Belgian national GHG inventory, corresponding to 1,5 kg CH4/pig/year (see Table 166 

in Appendix ). The results (Table 16) show that differentiated and organic systems result in higher 

relative emissions (both per kg of live weight and over the entire life cycle) as a result of their longer 

life cycle. 

Table 16. GHG emissions from enteric fermentation of the pork sector. 

Production system Relative impact Total impact 

 
kg CO2e/kg live 

weight 
kg CO2e/animal kt CO2e/year 

Conventional 0,18 19,5 182 
Certified (Certus) 0,18 19,5 57 
Differentiated 0,19 22,6 6 
Differentiated + 0,19 22,6 6 
Organic 0,19 22,6 <1 

TOTAL     250 

 

- Manure management emissions 

The manure produced by animals can lead to emissions of both methane (CH4) and Nitrous oxide (N2O). 

Both these emissions are determined through emission factors. Regarding methane emissions from 

manure management, a coefficient of 4,47 kg CH4/animal/year used in the Belgian national GHG 

inventory and calculated according to IPPC guidelines was used (see Table 166 in Appendix ). Regarding 

nitrous oxide emissions, it was assumed that 0,1% of emitted N resulted in direct N2O emissions (ERM 

and Universiteit Gent, 2011b). Furthermore, indirect N2O emissions occur through the intermediate 

formation of NH3 and NOx, which was assumed to represent 25% of N emissions. Of these, 1% will be 

emitted as N2O (ERM and Universiteit Gent, 2011b). The aggregated results (for both gases) are shown 

in the table below (Table 17). 

Table 17. GHG emissions from manure management in the pork sector. 

Production system Relative GHG emissions from manure 
TOTAL emissions from 

manure 

 
kg CO2e/kg live 

weight 
kg CO2e/animal kt CO2e/year 

Conventional 0,58 63,5 595 
Certified (Certus) 0,58 63,5 187 
Differentiated 0,61 73,4 19 
Differentiated + 0,62 74,3 19 
Organic 0,62 74,7 1 

TOTAL   820 

 

- Total GHG emissions 

Table 18 presents the final aggregated and average results. Total emissions of the pork sector are 

estimated at 4.705 kt CO2e per year. Feed is the largest contributor to the sector's GHG emissions 

(77%), followed by manure-related emissions (17%), enteric fermentation (5%) (Figure 21). Per kg of 

product (live weight or meat) or over the entire lifecycle, differentiated and organic systems result in 

higher per animal emissions due to their longer lifecycle and higher final weight. On the global picture 

nonetheless, these systems contribute very little to total emission from the sector.  
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Compared to other sources, it appears there is a great variability of results among studies regarding 

the GHG emissions involved in pork production (see Table 170 in Appendix 8). The results are 

comparable to (ERM and Universiteit Gent, 2011b), especially if their sensitivity analysis is considered, 

which provides a range of 3,1-4,2 kg CO2e/kg live weight, 4,0-5,3 kg CO2e/kg carcass or 4,8-6,4 kg 

CO2e/kg meat. A comparison with other sources is presented in Chapter 9. 

Table 18. Total GHG emissions in the Belgian pork sector in 2015. 

Production system Relative GHG emissions   TOTAL emissions 

 
kg CO2e/kg live 

weight 
kg CO2e/kg 

meat 1 
kg 

CO2e/animal 
kt CO2e/year % 

Conventional 3,16 5,00 348 3.424 73% 
Certified (Certus) 3,16 5,00 348 1.074 23% 
Differentiated 3,11 4,92 374 100 2% 
Differentiated + 3,21 5,08 385 101 2% 
Organic 3,76 5,95 451 6 <1% 

TOTAL2      4.705 100% 
- Feed-related em.    3.634 77% 
- Enteric em.    250 5% 
- Manure em.    820 17% 

Notes:  
1 To pass from kg CO2e/kg live weight to kg CO2e/kg meat, slaughter and carcass yields are applied (of 79% and 80% 
respectively according to ERM and Universiteit Gent (2011)). It should be noted that there is a difference between these 
numbers and the one used by (Statistics Belgium, 2017) (58% for the carcass yield). 
2 Included emissions are: feed-related emissions, enteric fermentation, emissions from manure management, on-farm energy 
usage. 

 
Figure 21. Estimate of the contribution of GHG sources to total emissions in the pork sector. 

(c) N emissions 

Based on feed consumption and nitrogen (N) content of the feed (see Table 167 in the Appendix ), one 

can calculate how much nitrogen is retained by the animal and hence how much is excreted (emitted). 

Indeed, the Nitrogen Use Efficiency (NUE) indicates the amount of nitrogen retained in animal products 

as percentage of total nitrogen intake. 
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The results for the pork sector are shown in Table 19 and Table 20 (including reproductive animals). 

Differentiated and organic systems result in higher relative emissions (because of higher FCRs and 

longer life cycles) but contribute very little on the global national picture. Results are compared to 

other sources in Chapter 9. 

Table 19. N emissions of pigs. 

Production system N intake N retained N emissions 

  
kg N/kg live 

weight 
kg N/kg live 

weight 
kg N/kg live 

weight 
kg N/animal 1 kg N/ 

animal/year 

Conventional 0,07 0,02 0,046 5,10 9,8 
Certified (Certus) 0,07 0,02 0,046 5,10 9,8 
Differentiated 0,07 0,02 0,048 5,75 9,5 
Differentiated + 0,08 0,03 0,055 6,65 11,0 
Organic 0,09 0,03 0,058 6,97 11,6 

Average        5,15 9,9 
Note: 1 These values express the N emissions of an animal over its lifecycle. 

Table 20. Total N emissions in the Belgian pork sector in 2015. 

Production system Total N emissions Share 

  kt N/year % 

Conventional 51 72% 
Certified (Certus) 16 23% 
Differentiated 2 2% 
Differentiated + 2 3% 
Organic <1 <1% 

Total  70 100% 

 

4.2.4. Animal welfare consideration in the pork sector 

Confronting each production system to the CIWF animal welfare criteria (Table 157 in Annex), it is 

possible to carry out a qualitative animal welfare assessment of laying hens systems, which is visible 

on Table 21 (orange ¶ corresponding to inadequate practices on animal welfare terms, yellow ¶ to 

intermediate practices and green ¶ to adequate practices). 

Table 21. Animal welfare assessment of the pork sector. 

 
Conventional 

Certified 
(Certus) 

Differentiated 
Differentiated 

+ 
Organic 

Housing 2 2 2 3 3 
Mutilation 1 1 1 1 2 
Birth-giving 2 2 2 2 3 

Overall score ¶ ¶ ¶ ¶ ¶ 
Note: The criteria and ranking methodology are detailed in Chapter 1. The number (1-3) indicates the consistency of the 
production system with the considered category (housing, mutilation or birth-giving); 1 indicates low consistency, 3 indicates 
high consistency. 
 

4.2.5. Biodiversity impacts of the pork sector 

In order to assess the biodiversity impacts of each production system, the methodology developed by 

De Schryver et al. (2010). It consists in attributing a characterisation factor (CF), which expresses the 

ecosystem damages of certain land-uses and agricultural areas, to each feed ingredient (Table 162). 

The impact of each feed ingredient is then aggregated to determine the overall Damage Score (DS) 
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associated to a certain production system. This gives an indication of the global biodiversity impact 

associated with the feed consumed by the Belgian pork sector (regardless of where it is produced). 

The results are visible on Table 22 and show that the least impactful system is the organic one (lowest 

DS of 0,0036), followed by the conventional and Certus systems. The Differentiated+ system has the 

highest impact due to its high Feed Conversion Ratio (the organic system has a high FCR too but this is 

compensated by the lower impact of organic feed, as shown in Table 162). 

Table 22. Biodiversity impacts (damage scores) of different pork production systems. 

Production 
system 

Intake (ha/kg live weight) 
Damage 

Score 
(DS) 

 
Wheat/ 
triticale 

Maize Barley 
Olea/ 

Protea-
ginous 

Soybean 
meal 

Sunflower 
meal 

Rapeseed 
meal 

/kg live 
weight 

Conventional 1,2E-04 3,5E-05 5,4E-04 7,9E-05 1,2E-04 0,0E+00 0,0E+00 0,0073 
Certified (Certus) 1,2E-04 3,5E-05 5,4E-04 7,9E-05 1,2E-04 0,0E+00 0,0E+00 0,0073 
Differentiated 1,2E-04 3,5E-05 5,4E-04 1,2E-04 1,1E-04 0,0E+00 0,0E+00 0,0076 

Differentiated + 2,2E-04 1,7E-05 6,6E-04 9,6E-05 4,6E-05 4,0E-05 1,6E-05 0,0089 
Organic 1,1E-04 8,5E-05 5,0E-04 1,2E-04 1,6E-04 0,0E+00 0,0E+00 0,0036 

 

4.2.6. Summary of environmental impacts of the pork sector 

For one kg of meat produced, organic and differentiated systems show higher GHG and N emissions 

(Figure 22 and Figure 23). This is mainly due to higher FCR of the animals and their longer life cycle of 

animals. In terms of animal welfare, organic systems have the best practices. 

Table 23. Summary of environmental impacts of different pork production systems. 

 
Conventional & 

certified 
Differentiated Differentiated + Organic 

GHG emissions 
(kg CO2e/kg live weight) 

3,16 3,11 3,21 3,76 

N emissions 
(Kg N/kg live weight) 

0,046 0,048 0,055 0,058 

Animal welfare ¶ ¶ ¶ ¶ 

Biodiversity 
(DS/kg live weight) 

0,0073 0,0076 0,0089 0,0036 

Use of chemical 
phytopharmaceuticals 

Yes Yes Yes No use 

Share  
(% of slaughters) 

96% 2% 2% <1% 

Total GHG emissions  
(kt CO2e/year) 

4498 100 101 6 

Note: Conventional and certified systems are considered together because no specific data was found to differentiate their 
practices, which were assumed to be similar (which was confirmed by experts from the sector). 

 
















































































































































































































































































































































































