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Summary

This study has been commissioned by Greenpeace Belgium in 2017 with the aim to ppblica
debate on the environmental consequences of current livestock practices and food consumption
patterns in Belgium, and on existing alternative production systdrased on scientific data

The study is based on a prospective approach: it staitis the description ofthe current livestock
sector and highlights the diversity of production systems tfa five main livestockroductions.
Several scenarios for the development thie livestock sector towards 2050 are thelevelopedand
their consequences in terms pfoduction, consumption andnvironmental impacts are assessed.

The five main livestock productions in Belgium are bovine npeak, poultry meat, eggs, and milkn

the aurrent situation (2015) national production largely overpasses national demand, with- self
sufficiency ratios (ratio of production vs. net apparent consumptio)5&% for beef, 261% for pork,
158% for poultry meat, 109% for eggs, and 135% for {fidkle2 and Figure8). Interms 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 de@éaser the last 10 years, the average
consumption of meat products is stillvice the recommendd 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 orig(fiable1l and Figure7).

In terms of GHG emissiongyrsidering the three sourcesf emissionswvhich were assessed in the
study (feedrelated emissions, enteric fermentation and manure management emissitmesjnain
Belgian liveck sectos emitted 13.850 kt Cé in 2015Table81). The biggest contsutors are the

dairy and pork sectors (34% of total GHG einisseach), followed by the bovine meat sector (23%),
and by both poultry sectors to a lesser extent (10% of emissions for the two sectors togéihauj.

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 exfestsfi4.1).

Animal production requires about X®O0kt of feedper year(Figurel3). Grassand annual forages are
the main feed for cattle, whereas feed from cereals are largely used for pigs and poultry. Fichein
feeds(including soy) are used by all categories of livestock.

Foreach livestoclsector, ypologies of production systenvgere identified It is estimated that pork
production comes mainly from conventional systemich can be Certusertified or not(96% of
slaughters) whildess than 56 of slaughters come from differentiated and organic systems. Similarly,
egg production mainly comes from-@age and indoor systems (respectively 60% and 27%) while 9%
comes from freerange systems and 3% from organic systesultry meat largely comes from
conventional system@®7% of slaughters), of which the vast majority are Belphaemrtified. Less than

4% comes from differentiated and organic systems. Milk production comes from a rather large
diversity of systems: 9% tife systems are based on grass, 26% are -gstensive systems based on
maizeand 65% are intensive systems based on maize. Cattle breeding systems are also quite diverse:
16% of systems are extensive systems with French breg8¥6,are systems with Bedgi blue breed
based on grass, artll% are systems with Belgian blue breed based on maizerms 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 skarExtensive systengenerally have better performances in
terms of biodiversity, low use of phytopharmaceutical producBFR and animal welfare
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Three scenarios towards 2050ere designedseeTable96 for hypothese}. Scenariosvere assessed
under different consumption patterns (s&&hapter 13

The Businessasusual scenaridChapter 10 extendsthe trends observedin the Belgian livestock
sectorduringthe past 10 yearantil 2050.While the dairy cowlaying hen and suckler cow populations
are expected to decreageespectively5%,-7% and20%) the pig population is likely to remain stable
(+1%)andthe broiler population would increase significan®20%).In terms of livestockelated GHG
emissiors, thisscenariowould resultin a reduction of 13% in 205@mpared to 201512008 kt CGe

in 2050 vs. 13.850 kt G&®in 2015).This is mainly the result dechnological and productivity
improvements.The production of meat in 2050 in this scenario vebloé 743 kt (similar to 2015).

In the Transition 1 scenario(Chapter 1}, the sizes of theivestock populatioswere establishedon

the basis ohationalresourcesavailablefor animal feed (grassland and national production of cereals).
Only organic and extensive systerase considered30% of organic systems and 70% of extensive
systems).The specialised dairy herd and the specialised bovine et 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 (688.286ws 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 populatitsh
decreasedy 64%, the broiler population by0% and the laying hen population By%. Ths scenario

results ina GHGemissiondevelof 7.216kt CQe in 2050, i.ea reduction o#8% of emissions compared

to 2015 emission level§he production of mat in 20 in this scenario would be 296 (-60% vs.

2015), thatis 64g meat/cap/day.

The Transition 2 scenario (Chapter 12 was designed in order to follow as closely as possible
DNXB Sy LIS | OfSr@cologizdIvéstddkIAs a consequence, only organic systems were considered
in the scenari@nd the size athe herds wereestablished on the basis of available national and regional
resources which do not result in a fodeled competition. In this context, the same assumptions as in
Transition 1 were made regarding the bovine herd, i.e. only a mixed dairywiécth occupies all the
available grassland resources was considered. Regarding the pig and poultry populations, only regional
sources of coproducts (national arml/ EUorigin) were considered faanimal feed. Based on these
considerationsthe sizes of the pig and poultryherds would be reduced drasticaly@1% for the pig
population -93% for the broilers population, an®0% for the laying hepopulation). As a result of

the important decrease in the animal populationsasition 2leads to asignifican reduction of 8%

2F GKS ftA0Sa0G201 aSOG2NNa DI D SYAaarxnegréductioi HnAnpn
of meat in 2B0 in this scenario would be 125 k88% vs. 2015), that is 2¥ meat/cap/day.

While the current consumption is 87 g of miapita/day, the trend (a decrease in anirdadsed
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
perthe current situation). In scenario T1, the production woulgmximately cover the demankdut

no export potential would remairFinally, in scenario T2, meat production andstonption would be

much lowerand diets would require more proteins from vegepsoducts.
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Chapter 1. Introduction

1.1. Objectivesand overall approachof the study

Thisstudy has been commissioned by Greenpeace Belgiinm2017with the aim to open a public
debate on theenvironmentalconsequences of currerivestock practicesand food consumption
patterns in Belgiumand onexistingalternative production systems

The study is based on a prospective approac$taittswith a descriptionof characteristicandcurrent
production systems ofhe livestock sectorsSveralscenaios for the development ofhe livestock
sector towards 2050 are thesescribedandtheir consequences in terms pfoduction, consumption
and environmental impacts are assessé€pposite to a predictive approach aimed at describing the
most likely senario, the interest of such a work is to provideersepossible horizonsvhich can
contribute to the elaboration of a shared strategic framework for actors laelp them prioritising
relevant actions.Over the past years, such approaches hbeen usedin the areas offood and
agriculture for examplen FrancgCouturier et al., 2016)Germany(Wirz et al., 2017andat a global
level(Tirado et al., 2018)

1.2. Scopeand scale of the study

The study focuses on the five main livestock productions igilal(dairy, bovine meatpork, poultry
meat and eggs production). Mén relevant analyss at the regional level (Flanders, Walloréeg
provided

Agricultural and food systems can be studied at different scales: the firddarm; the processing and
marketing chainthe national and European polidgvel;the world. The sda determines the entry
point for studying the system and the level of action considered. Starting from the field, the technical
dimensions are amplified and tHfarmer is often the only actor considere@n the other hand,he
choice of a largescale approactsuch as the European or global level, offers broader perspectives but
may lead to neglecting the diversity of production methods. Inspired bytbspectve studyAfterres
2050in France the scale chosen for thpresentstudy is that of the production systemsin each
livestocksector. Alivestockproductionsystemis a sebf practices and resources mobilised by a farmer
to attain certain production levelsy accordance with a specific logic and objecti¢gstier et al.,
2017) It comes witha set of technical choices that determiakements such as thenimalbreed the
breeding practiceghe quantities ofinputsused, the level of productivityand, to a certain extent, the
marketingchannel Those choices areisible atthe farm level but they are alsaletermined by an
individual and clective trajectoryand influenced by thegeneral context of the agriculture and
livestock sectofactors economic environmentetc.) In this stidy, a typology of production systems

is proposed for each livestock sector as a way to represent the diversity of pradticesier to
account for diversity without overcomplicating, the number of production systems modelled in each
typologyrangesbetween four and eight.

Regarding environmentalmpacts, five categories areassessed climate change, w@rophication
potential, use of PPPbiodiversity and animal welfare The methodologyused for estimating
environmental impacts is presented in Chapter 2.
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Social and economic aspeotghich influence the trajectories of agricultural and food systems are not
modeled in this studybecause these parameters are strongly linked to the current situation and
susceptible to complex evolutions. Howevéscus groupsvere organized in July 2018 order to
foster discussions on these aspects with sector's actors.

1.3. Content
The studyis presented irthree mainsteps(Figurel):

(1) Food system descriptioiChapter 3: the current food and agriculture system in Belgiisn
described, with docus on both food consumption and productipatterns

(2) Livestock productiorsystens (Chapter 4to Chapter 9: each livestock sectas describedin
a technical,social and economic perspectivd/ithin each sectora typologyof production
systemsis proposedto characterisethe diversity ofpractices andenvironmental aspects
(Chapter 4 to Chapter 7A synthesis of the consequences of the livestock sector inrgkise
providedin Chapter &nd the results are compared to other source€imapter 9

(3) Scenarios desigand analysigChapter 1o Chapter 14: Several scenarios for the future of
agriculture and food consumption in Belgidowards 2050are proposedThe consequences
of the scenariosare evaluatedin terms of production,consumption changes and
environmental impactsScenarios are compared and their relevance is discussed.

1. Food system 2. Livestock 3. Scenarios design

description production models and analysis

Figurel. Steps of the study
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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 segsrsarried out. Thi

review was complemented by @eries of individual sensitructured interviews with key actos

(farmers NB a S NOKSNEBE > | O0 2 Nis all®wiBo Yuildiug & first dderactariSaticn S O G 2 N2
of each livestock sectdincludinga typology of the different productiosystens within each sectdr

This initial characterisatiorwas then validated and finduned through additional stakeholder

interviews leadingto the final version of the livestock sectbessessmentThis process is in line with

the informed participatory researcmethodology (Van Damme et al., 2016h total, 24 interviews

were carried out in the context of this studseeAppendix I¢ List ofparticipatingactors).

A first version of different scenariegasthen designedad 6 dza A y S&a & | athatizérdiiudss ¢ & OSy
trends from the past decade until 2030 and 205t two & (0 NJ y & A (i Asghst favodr §pécific NA 2
production systemsThe consequences of the scenarios in termerofironmental impactas well as

production and consumption levelgere assessed

Multi-stakeholder focus groupere then organisedn July 20180 present and discuss the obtained
results, as well as to highlight potential barriers and opportunities for the development of more
sustainable production systenfseeAppendix X List ofparticipatingactors). Practically, the meetings
consised of a presentation of the current results of the study, followed by discussions in which the
actors discusd the presented resultsDetailsabout the methodologyand resuls ofthese meetings

are provided irPART Ill: Feedback and assessment processes of the study

The herebydocument presenting thdinal results of the studywas thenassemblel based on this
inclusive and iterative approach.

2.2. Methodological principles

Participativeand inclusivaesearch Theresults of the studyaimto be asrealistic as possibland a
largenumber ofstakeholdersvere therefore involvedhroughout the entireresearchprocess. First,
stakeholder interviews alloed to validate and refine the characterisation of the different livestock
sectors. Second, the muttictor focus grougprovided the opportunityfor stakeholers of the entire
sector to provide collective feedback on teeenarios and generatsultsof the study Theideawas

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

OpenendedresearchThe study and its resultgere built on datarelative to a specific timeframe, in
accordance with the available information. Nevertheless, the presented situstabviouslylikely to

1 The informed participatory research approach combines the cladsiments of participatory research and a specific,
comprehensive and mutdlimensional 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.r8attgued 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 sexttmr's.
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be subject to changeasadditional or more precise information become availalaled could therefore
be updated in the future

Holistic and rulti-scale approachAs theprojectaimedto obtain a holistic view of the livestock sector
in Belgium, itwas studiedwith different perspectivesthe individualscale(both from the producers
YR GKS 02y atidey, ®tdririaldSdNdgibdGscale and the sectas(with the invitation
of a diversity otakeholders, from prgroduction activities to the retail of productso participate in
the process

2.3. Methodologyfor the elaboration of typologiesand characterisation of
production systemsn each sector

Characterisatiorof the food systemEstimates of the Belgian production, import and export were
obtained from national and international statistics. Estimates of the Belgian consumption were taken
from the lastnationalfood consumption survey carried out in Belgium in 2@D45 Losses thatan

occur at diverse stepsetween the production of meat and actual consumption walsoestimated

Import

Belgian production Belgia n
Eggs, poultry meat, pork, @ - e consumption
milk, bovine meat

Losses

Export

Figure2. Aspects of the food systerthat were charactersed.

Identification of a typology of producti@mystens. For each ligstock sector, a typology of production
systens wasidentified in order to represent the diversity of production systems in each sector. The
typologywasbased on a literature review and interviewsth the sector's actors. Each of tigentified
systens was then characerised in terms of practices, production levedsid environmental
consequences

Feeding practicesni each livestocksystem Among other characteristics whictvere analysed,
identifying feeding practices (feed composition and consumptis@)crucial stepf this studyas these

are closely related to environmental impacts, such as nitrogen (N) emissions, Greenhouse gas (GHG)
emissions, etc
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Belgian production
Eggs, poultry meat, pork,
milk, bovine meat

Typology of the
livestock systems
System 1 System 2 System 3
(e.q.
(e.g. Conventional) Differentiated) (e.g. Organic)

' S

Environmental impacts

Agronomic parameters o
Carbon emissions

Productivity
N emissions
Feeding practices
Biodiversity
Other practices
Animal welfare

4

Overall characterisation
of each sector

Figure3. Scope of the study: characterization of livestock systems and their environmental impacts
Note: The use of PPP related to livestock sector was assessed too haitthetlevel of production systems

2.4.Methodology forthe assessment othe environmentalimpactsof livestock
systems

2.4.1.Scope for the evaluation of environmental impacts

The production systems differ in terms of practices and prtidaclevels but also in terms of
environmental impactsLife Gycle Assessments (LCA)applied to livestock productsclude twelve
midpoint impact categorie’s acidification; biodiversity; climate change (or global warming potential);
ecotoxicity; eutrophication; human toxicity; ionizing radiation; land use or laraiation; ozone
depletion; particulate matter; photochemical ozone formation or phatddant formation; and
resource depletion (including biotic and abiotic resources; e.g., fossil fuel, electricity, water, etc.)
(McLelland et al., 2018) Although a complete LCA evaluation would be relevant, for feasibility

21n 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
etal., 20@).

3 McLelland et al. completed a systematic review of the livestock LCA literature to better understand the impact categories
AyOf dzZRSR yR GKS LINPINBaa YIRS (26 NRA Y2NB O2YLINBKSyairds
2016 identfied 173 relevant peereviewed papers and then categorized midpoint environmental impacts into 12 categories

based on Jolliet et al. (2004).
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reasons, this studiierefocuses on a restricted scope of three environmental impact catedoiiéss
allows to compare performance of livestock categories and systems and to highdigimtial trade

offs considering those environmental aspects. The evaluation of the environmental impacts per
livestock category and system could be further developed by providing estinsatanother
environmental aspects. Such additional estimateslmaadded to the modelling and consequences of
the scenarios on other impacts could then be obtained.

Considered mpact categories(and related indicatorshre: Biodiversity (Damage scoreflimate
change (GHG emissions) and Eutrophication potential (Nsstoms) (Figure 4). The use of
phytopharmaceutical productshat may cause human toxicity and ecotoxicitygs assessed too but
not at the level of production systemdn addition, animal welfare aspectshich is generally not
defined as an environmental impact categoayg discussed.

Methodology and indicator definitions are detailed below.

Acidification
Resource depletion Biodiversity
Photochemical ozone .
. Climate change
formation
Particulate matter Eutrophication
QOzone depletion Ecotoxicity
Land use or land eccupation Human toxicity

lonizing radiation

Figure4. Environmertal midpoint impact categories identified in LCA review (McLellanda&t2018 andscope

of this study (inorange andyellow).

Note: in orange: impact categories assessed in this sfadgachproduction systems; in yellow: impact categories assessed
only at the levebf the livestock sector overall.

4This restricted scope is consistent with European Commission guidance for Product Environmental Footpatibmyvalu
which requires that at least three impact categories be included in (El&Aepean 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 emissipisal feel

(with the shares of each ingredient) is proposed for every produaystemwithin each sectqgrbased

on the existing liteature and actorsinterviews Specific feed conversion ratios (FCR) to each system
then allow to quantify how muchfceach ingredint is consumed iRach systemA comparison of
these resultsvith literature values, both from national and international sourcissprovided

2.4.3Assessment of GHG emissions

GHG emissions are calculated for each livestock sector and each production syisi@neach sctor
with a LCA approaci$everal processes involved in livestock rearing result in GHG emi3$ierssope
of the assessment included

- Feed production and consumption: Femtdated GHG emissions are estimated by multiplying
the share of eacingredient in the animal diet by its emission fac(®@able165in appendiy®.
- Bmissions from mteric fermentation of animafswere estimated through IPCGmpirical
relations which are used in national Glifi@entories(Tablel166).
- Manure management related emissioare estimated through empirical relationfsom IPCC
(Table166).
- Onfarm energy consumptiomalso contributeso GHG emissions but wat considered in
this studybecause of lack of availabiata. Measures such as anaerobic digestion of manure
O2dzZ R K26SOSNJ O2yiiNROdziS G2 t26SNI GKS aSOG2NI
- The sequestration of carbon by pastureslagrasslands is not considergmbeBox 1below).

2.4.4 Assessment of N emissions

The emissions of N through litesk manure can contribute to the leaching of nitrates in groundwater
and surface watersand therefore to eutrophication N emissionsare calculated based on feed
composition and consumption. Thewdlue in the feed and the Nitrogen Use Efficiency (ROE2
particular species allow calculating how much N is emitted.

2.4.5Assessment of PPP use

The use ofivestockrelated phytopharmaceutial products (PPRYyas assesd ata sectoral levefand
not for each production systenibecause ofinsufficient data). Secton 8.4.2 explains the used
methodology in more detail.

5 The emission factor of each ingredieimiclude transportation emissiondhe emissioriactor alsoincludethe land use
charge of a specific ingredient (in the case of stty)nust be underlined thattte considered emission factors are averages;

no distinctioncould bemade between organic and convéonal productions of these ingredienfBecauseof lacking data)

6 Enteric fermentation emissions are negligible for poultry but are relevant for pigs and bovines.

7IPCC: Intergovernmental Panel on Climate Change

8Indeed, the NUE indicates the amount of nitrogen retained in animal products as a percentage of total feed nitrogen intake.
Hence, INUE indicates the proportion of N emitted.
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Box 1.Carbon sequestration by pastures.

The sequestration of carbon by pastures isérn-cited argument which could contribute to mitigg
the adverse climate change impacts of livestock, and in particular of cattle systems. Indeed,

te
grazing

ruminants contribute to keeping carbon sequestered in pastures, which could be released under othe

land management practices. If well managed, grazing systems could even contribute to se
more carbon in the soils out of the atmosphere. As a consequence, there have been numerous
include these sequestration effects when realising GHGsagsents of livestock systems.

guester
calls to

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 abg

t CQ/halyear on a pastug with a stocking rate of 2,2 livestock units/f@ourlez de la Motte et al.

2016)

ut 5,9

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 seques]
potentials of grassland, varying from 0,18 t®@/year to 9,17 t C&halyear, as shown offrigure5b.
Several parameters can indeed affect the sequegirapotential of a particular pasture (rainfg
management, etc.). As a matter of fact, the authors of the Belgian paper acknowledged then
that the estimate found for the studied pasture was rather high and it would be inaccurs
extrapolate the igure to all Belgian grasslands (personal communication, 2018).

Given the important uncertainty which exists around this matter in the current state of affairs,
chosen not to include this effect directly in the calculations. It is nevertheless iemido keep this
guestion in mind and remind it could still play a significant role when it comes to the developm
livestock systems in the future. As such, assuming a theoretical sequestration potential
CQ/halyear (which seems to be the axage resulting from the study by Garnett et al. (2017)),
estimation of the sequestration potential at Belgian level could amount 1.114 kty€aD (total
pasture area of 556.845 ha in Belgium in 2015).

o381
33

55 274
168 3 2
1 o178 ¥ 151

T ¢0.79
0.18 00.16,023 18§§ 0.37 v0.11

Carbon sequestration potential (1 CO2/halyr)
o
.

Figure5. Estimated annual soil carbon sequestration from grazing management, per hed@egnett et al.,
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2.4.6.Assessment of animal welfare consaténs

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 usedFor each livestock spesieCIWF has defindxhd, better andbestpracticeg CIWF,

2014) Per species, two or three welfare categories and corresponding CIWF cnisggadentified
(Tablel57to Tablel6lin the Appendies.

This allowedto perform a qualitative assessment of animal welfare considenatlny confronting each
system ofeach livestock sector to these criteria. For each category and each production system, an
animal welfare score is attributed (1 fdrad practices, 2 forintermediate practices, and 3 for
recommendedbestpractices). When aggregated over the two or thregegories, an overall animal
welfare scorevasdetermined for each systenwjth three (two) categoriesorange iftotal score¢ 4

(2); yellow if 5(3) ¢ total score¢ 7 (4), greenif total score? 8 (5)).

Issues of animal welfareemain subject to much detlte with contrasting views 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 a@vantage of providing an international frame, although it presents the risk of being less
adapted to local sectoral specificitiésuch 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 develofdeel by
Schryver efal. (2010)° 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 ingrediérg.characterisation factor depends

on land uses (arable land and grassland) and intensiveness of agricultural practices (organic vs.
intensive).The indicatorthen varies with the duration of the crop and the occupied area (see step 1
below). The impaodf each feed ingredient is then aggregated to determine the overall Damage Score
(DS) associated to a certain production system (step®.higher the Damage Score, thigher the

impact in terms of mdiversity.

Two steps are thus necessary to calceltite overall biodiversity impact of a livestock systésee
Tablel62and Tablel63in the Appendix

(1) For each feeihgredient categoryi: Ck-= Needed crop area (ha) x CF x Crop duration (months)
(2) Aggregation over a production systerdS =S Ck

It must be noted thatspecificimpacts of each culture is not taken into account in this indicator. In
particular, landuse change is not takeinto account aghis indicator is not related to the location
where the feed is produced. It gives an indication of the global impact onveiilly associated with

9 For instance, the use of doubieuscled breeds for bovine meat productioroften associated with nomatural 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 @uerci et al. (2013)
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the feed consumption of the livestock sector, regardless of the location wherteé#tbs produced:.
2.4.8Comparison of environmental indicators with sustainability thresholds

The environmental consequences of the scenarios are assegmgdst sustainability thresholds in
Sectionl4.2

2.5. From livestock sectors' characteristics to general outputs

The assessment of production, feed consumption, emritental consequences resulting from the
production systems in each livestock sector can theadigregatedt the national level

Belgian livestock

Dairy cattle ~ Other cattle Broilers Laying hens Pigs
l Environmental impacts
Typologies of production systems
Use of phytosanitary
Organic > products
Differentiated
> Impact on biodiversity Human health
——  Feeding *
Cestified In each production system N Ecosystems
N — » emissions
L GHG emissions
‘ L Animal welfare
Production
v l
National International trade context
Food patterns <« > consumption Export « >

Figure6. Approachfor 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

Aseries of limits to the study have been identifiddring the process and by consulted experts. These
limits can be inherent to the scope of the study, due to thek of available datar 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 sest@nomic aspectsThe main
limitation of the study (wkch 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
sociaeconomic dimensions are not addressed in a detailed and comprehensive way. These
matters were nevertheless discussed during the focus groups.

- Environmental assessmentVithin the environmental assessment, five impact categories
were analysed (GHG emissions, N emissions, Biodiversity impacts, livestoed PPP use
and animal welfare cosiderations). For each of these categories, methodological limitations
exist:

0 GHG emissionsnany processes contribute to emissions but only a few (considered to
be the more important) were included here (feeelated emissions, enteric
fermentation and nanuremanagement emissions).Regarding feedelated
emissions, average values were used aa distinction was made between organic or
conventional feed sources.

o N emissionsonly direct emissions from the livestock herd were assedsaumissions
that mayresult from he use of N fertilisefor livestock feed culturewas not included
in the assessment.

0 Biodiversity impactthis measure was assessed according to a methodology which
provides a not yet universal and weltknowledged indicatoThe DS indicator has a
limited level of precision, as it does not allow to take into account all specificities of
the cultures (e.glocation of the production and specific agricultural practices).

0 Livestockelated PPP useat was estimated at the level of the entire sector and not
specifically for each production system, due to lacking available data.

0 Animal welfare considerationghese were assessed according to one possible
framework but it must be kept in mind that others exist.

- Choice of reference year and dat@ihe year 2015 was chosen as a reference year throughout
the entire study. Although more recent data is available for certain meastinesschoice
ensures that all the necessary data applies to the same year and hence it allows for a certain
coherertethroughout the entire studyNevertheless, it also implies that specific events which
occurred in more recent years are not considehente (as discussed for the food balances in
section 3.2.1and the impact of the 2012 ban on battery cages in the laying hen sector in
section10.1). Furthermore, although muchmportant data wasavailable, sme estimations
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had to be made when specific data was missing. The relevance of these estimations was
BSNATASR o06é& Oz2yadzZ GAy3 asSOiz2NAQ SELISNI&®

Regional approachThe study focussed on both Belgian regions: Flanders and Wallonia. As
much aspossible, 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 systeamglefs 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 separébelipoth regions but the fattening of
young bulls was characterised in Flanders (and was then extrapolated to whole Belgium).

Consideration of displaced processefhe study focuses on the Belgian livestock sector.
Hence the consequences in terms of protlan, 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 coumtiated to lower
production levels in Belgium dncreased production of vegetal products because of lower
meat consumption levels, are not included in theope of the study. Additionassessment

on those aspects could be further developed in the futimeorder to obtain amore
comprehensive view dhe consequences of the scenarios

Consumption of animal productsin 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 raes lower consumption levels of animal products but
also that other animal products will need to be consumed. Indéedhe current situation,
certain animal products which are not typically consumed in Belgium (such as heads, tails, ears,
etc.) are expded. 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 resourcélse 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 scenariosresthat 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 cavwhich is not always practically feasible.
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PART I. Describingurrent livestock sectasin Belgium

The following chapters aim at describing the currweéstock sector in Belgium in order to obtain an
accurate vision of the curresituationbefore boking at potential ways of development for the future
in the second part of the reporPART Il. Challenging the trends with a diversity of scenarios

First, Chapter 3sets 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.

SecondChapter 40 Chapter 7Fresent each livestock sector in more detail. Eelchpter 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 8and Chapter @llow to aggregate the results found in the previous chapters and thus
present a global picturefahe 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 pathwattsedfvestock sector in Belgium
both from a productionand consumptionperspective Here an outline of the food consumgatn
patterns of Belgian citizenwith a focus on animal productss presented

3.1.1Current consumption levels

Tablel shows the average food consumption habits in Belg{lda Ridder et al., 2016[Regarding
vegetal products, the consumption levels are lower than the nutritional recommendations. For animal
products, the situation is contrastedThere isan overconsumption of meats the average
consumption levefor the 1564 yeas old categoryn 2014 was twice the recommended level (114 g
meat/cap/day vs. 57 gneat'cap/day)*?. Regardingother animal products, consumption levels are
below the recommendations for eggs and milk but higher for chefgee Tablel and Table168in
Appendix 3.

If these reported average daily per capitensumptionare extrapolated to the entire Belgian
population (11.209.044 inhabitants in 2015Statistics Belgium, 2015about 450 kt of meat are
consumed over one year, of which 43%pik, 28% is poultry meat and 19% is bovine meat.

The average and recommended food habits can be translatestnims ofprotein intake based on the
protein content of a typical food for each food categoffyased on(ANSES, 201,6eeTablel168in
Appendix 4. Acording to theConseil Supérieur de la Sar{@d16) the recommendedtotal protein
intake levelfor adults (1859 years oldyanges between 52 and 62pgotein/cap/day (depending on
gender) and it is advised to observe a balance between vebatddand animatbased protein
sources Conseil Supérieur de la Santé, 2018)practice however, the average Belgian protein intake
amounts 76g protein/ cap/dap/day,showing a situation of protein overconsumptiofuthermore,
animatbased products represei®s% of total proteinntake, i.e. 49,6 grotein/cap/day of which 40%

are meat products an®5% areother animatbased protein sources such as eggs and dairy products.
Vegetal basegbroducts representthe remaining35% (26,4 g protein/cap/day) which shows a
situation of imbalance between animbhsed ad vegetalbased protein source@-igure?). This is in

line with a stug 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
overconsumptio of (total and animalprotein and an imbalance between animal and vegetal protein
sources.

Those average consumption levels hide a certain diversity of food habits in the cdoning. regard,
the results of a survey carried out in 2015 with 500 Fnecobnsumers showed that 5% tfie
respondentswere vegetarian andanother 5% were flexitarianThe remaining 90% considered

12 The average meat consumption for the entire Belgian population (including allca@ggories) 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 presadistitage of allowing

for a comparison with 2004 data (which is only available for thé45ategory).
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themselves as flexivores (65%) or real carnivores (28%AM, 2015¥3 More recent surveys
conducted in 2017 and 2018 for the vegetarian organisation Eva and the\WXgaaqfirm these results.

3.1.2Historical evolution

The two last food consumption surveys (2004 and 2014, Tadde1) show that the consumption of
meat products and milk has decreased whereas the comsiam of cheese and fish remained stable
(De Ridder et al., 2016)

Tablel. Average food consumption habits in Belgium2004 and?014(for people between 1564 years).

Consumption percapita Total consumptior?
(g/day) (t/year)
2004 2014 Recommended 2004 2014
Vegetatbased products
Cereals (Bread) 121 107 210240 495.047 437.769
Potatoes 73 46 - 298.665 188.200
b &dzadAddziSa 6N 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 vegetddased products 448 514 -e 2.548.880 2.102.929
Animalbased products
Meat products 121 114 57¢ 495.047 466.408
- Bovine meat 23b 210 - 103.350  86.745
- Pork 500 47b - 202.487 202.025
- Poultry meat 33b 310 - 122.602 128.698
- Others 15b 15b - 66.609  48.941
Eggs 11 11 20 45004  45.004
Milk andCaenriched soy products 154 139 450 ml 630.060 568.691
Cheese 30 32 20 122.739 130.922
Fish and fish products 24 25 1004 98.191 102.283
TOTAL animdlased products 340 321 -€ 1.391.041 1.313.308
Source

De Ridder et al. (2016)vhich is the last food consumption survey carried out in Belgium in-2018.

Notes:

aTotal consumption was estimated by extrapolating the daily per capita consumption to the entire Belgian population, which
was 0f11.209.044 inhabitants in 20Statistics Belgium, 2015)

bThe shares opork, poultry, bovinemeat and others are estimated through tlehares of those meats in thepparent
consumption numbers (expressed in kg of carcass weight) published every year bycStBedgium Statistics Belgium
(2017)

¢According tdDe Ridder et al. (2016he consumption of meat shouldedimited to 57gneat'cap/day (i.e.eating meat four
times a week Although there is no subdivision of this total amount, one can esgntabased on apparent consumption
numbers as explained in the previous not&sa result the total 57 gmeat/cap/day can be subdivided B0g from the pork,
poultry and bovine meat group arilg come from other meat types.

dThe100g/day recommendation is for meat AND fish products together.

eThe studyfrom De Ridder et al. (201@Joes not provide recommendations on the total lewélanimatbased products
consumption

13The wordflexitarianis used for people who eat meat but do not always feel right about it and try to limit their consumption.
Carnivoregat meat dmost every day. The study does not provide a specific definitidlexiforebut it can be considered
as an intermediate category between flexitarian and carnivores.
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Qurrent average protein intake

76 g prot/ cap/ day Recommended protein intake
52-62 g prot/ cap/ day
Meat products
35% 27%

0,
o 50% Other anima-based products

Vegetal and other products
23%

26%

Figure7. Comparison oprotein sources in recommended and average diets in Belg{imy protein/cap/day)
Sources: Current protein intakeis based onDe Ridder et al. (201@nd ANSES2016)for the convesion in protein terms
Recommended protein intake based 6onseil Supérieur de la Santé (2016)

3.2.Food production, import and export of livestock in Belgium
3.2.1National production and international flows

The five main livaeck productions in Belgium at@ovine meat,pork, poultry meat, eggs, and milk.
The shares oftber livestock productions are relatively small.

Animatbased products consumed in Belgium are partly produced in the country or imported; part of
the national production is also exporte@able2 shawvs production, import and exporumbersfor
animal products in Belgium, as well as the net available vaNets{Production + Importg Exports)

and the selsufficiency ratios (Production/NetY.he net value can be associated with the apparent
consumpton and the selkufficiency is thus a result of the Production/Consumption r&lgium has
selfsufficiency ratios higher than 100% for all animal produbtsmestic supply is thus higher than
domestic demandin particular forpork, followed by bovineneat, poultry meat, dairy products and
finally eggdor whichselfsufficiency i€loser to 100%Figure8).

The data shown here and the associatet-safficiency ratios are for the year 2015, which was used
as a reference year throughout the entire study. This ensustaincoherence of results, although

it is true that for certain measures more recent data is available (see s&c@dor limits of the study).

For instance, regarding the salfifficiency ratiosit has been pointeaut that 2015 and 2016 were
years during which théairy herd decreased significantly due to the milk crisis, leading to increased
seltsufficiency ratios for those yeafactor interviews, 2018Suchelements must be kept in mind.
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Table2. Production, importation and exportation bmeat products in 2015 in Belgium.

Production Imports Exports Netb RatioProd/Net ¢
Tonnes of product
Bovine meat 261.639 86.828 182.384 166.083 158%
Pork?! 1.140.326 174.955 877.649 437.632 261%
Poultry meatt 369.590 457.649 593.407 233.832 158%
Egge 165.269 97.817 111.971 151.116 109%
Milk 3 1.275.496 302.212 634.546 943.162 135%
Sources
1Statistics Belgium (201,AStatistics Belgium (2014)Statistics Belgium (2013)
Notes:

a For bovine, pork and poultry meat, values are expressed in tonnes of carcass weight. Fodatgds from 2013 (last
available datapndvalues are in tonnes of eggs and are estimated from number of eggs, assuming that one egg weights 60g.
Finally, for milkdata is from 2012 (last available datajdvalues are in tonnes of fresh liquid dairy products.

bNet = Production + ImportsExpots and can be associated with apparent consumption.

cCorrespondso the selfsufficiency ratio whichgives an indication on how much the national production contributes to the
national consumption.

1,750,000
1,500,000
1,250,000
1,000,000

750,000

H Net
500,000

250,000 % 158%
.

-250,000

Exports
Imports

Production

Tonnes of product

Dairy

-500,000
-750,000

-1,000,000

Figure8. Food balance of different animal products in Belgium (2015) and associatedsséfitiency ratios
(Production/Net).
Sources: (Statistics Belgium, 2017a, 2014a, 2013)

3.2.2Real vs. apparent consumption

At this point, it is important to make a distinction between real and appaoemsumption Indeed,

there is a significant difference between total consumption values presentd@aldfel and the net
values presented in the food balanc@sble2 and Figure8). The differences between these values,
can be explained by the different approaches used to obtain the €xtane hand, the data presented

in Tablel 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 haveh of a given product is
effectively consumed and ingested. They show the real consumption. On the other hand, the food
balances are published every year by the national directogateeral for statisticgStatistics Belgium)
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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 kalt of it is not necessarily consumdddeed, the net
balance does not account for possible losses alongdbd €hain and the fact that some padach as
intestines, blood, etc. will not be consuméout can still be used as coproducts for other purposes)
Hence, whereas the first values are collected from the consumption side and thus represent real
consumptia values, the second are collected from a production side and thus present apparent
consumption values.

3.2.3Waste

Thedifference between apparent and real consumpticenthus be assimilated tdahe occurrence of
losses across the food chaiNevertheless, st $10wn on Figure9, several types of losses can be
identified:

1. Unavoidable lossesvhich occur duringhe 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 losse®ccurring along the logistics chain and which are definetbad lossedy
the FAO.

3. Final preparation losseswhich ae defined asfood wasteby the FAO and mainly include
expired products.

Animal stock
i iaht Deaths
Ve Weig Himination of certain animals or cuts for food safety reason
v Saughter yield
. Losses during meat maturation
Saughtering By-products
Carcass weight
Unavoidable losses
v Carcassyield
Carcass cutting and additional processing By-products

Net weight of meat available for commercialisation

4

Distribution (retail sector)
Net weight of meat commercialised

v Food waste

Preparation (consumers) Final preparation
Net weight of meat effectively consumed Expired products

Food losses
Losses along the logistics chain (expired products)

Figure9. Steps from animal stock to meat, and associated losses.

Table3 provides an assessment of the losses occurring in the food chain for different meat products
in Belgium. Theleparting poins for this table are theapparent consumption humbemsentionedin
Table2, i.e. thenet availablevalues(expressed in carcass weijmthen exports and imports are taken

into account

Going down thdransformation chain, tatistics Belgium applies transformation ratiasafcass yield:
percentage of available meat per carcass) in orderstimate quantities available for consumption
net meat weight, and hence what can actually be consumed. Therdifte betweenquantities
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available for consumptiofwhen the carcass, intestines, blood, etc. have been withdrand)the real

consumption is assumed to represent the food losses. These losses represent 154.138 tonnes every
year. This means that 25% bftnet meat weight is lost along the food chain (a certain fraction occurs

asfood lossesnd another fraction occurs deod waste as explained abovelt must be noted that

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

AyOf dzZRSR Ay (GKSasS F22R f2aaSa oGKS& NBLINBaSyid (K

Going up the transformation chainorf the estimation ofthe correspondindive weigh, slaughter
yields from the literature were applied to the carcass g¥es (Association IGP BBB, 20(BERM 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 welgiie4 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 necesgao obtain one kg of meat.

Table3. Losses occurring in the food chain for different meat products in Belgium in 2015.

Live Slaughter ~ Carcass Carcass Netmeat Consum  Estimated
weight yield weight! yield® weight ! ption?: 2 losses
tlyear % tlyear % tlyear tlyear tlyear

Bovine meat  255.512 659 166.083 70%:2 115.775 87.017 28.757
Pork 553.965 79%* 437.632 5% 256.859 193.058 63.802
Poultry 324.767 72%° 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° 154.138

Sources:

1(Statistics Belgium, 2017&)DeRidder et al., 2016aj(Association IGP BBB, 20¥{EERM and Universiteit Gent, 2011%)
(Hoffmann et al., 2013)

Notes:

a70% is the carcass yield applied by Statstics Belgium to pass from a carcass tavailaéle 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.

bThe total meat consumption number (466.408 t) comes from the national samvéyod consumption. The shares of bovine
meat, pork, poultry and others were estimated based on the shares of these categories in apparent consumption humbers
provided by Statistics Belgium.

According to the FAQFAO, 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 stépAO, 2011)According to these numbers, ks would amount to

19% of the meat weight available after slaughtering and carca#ting, 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 sidy due to a lack of specific data on this measilirewust be used with caution as

it links real consumption and apparent consumption values, which result from different measuring
methods as already mentioneth practice, several actors have mentione@dt5%seems a rather

high estimate giverthe importance of breeds with high carcass yield in Belgium (Belian for
bovine and Pietrain for pigs) (actor interview, 2018).
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Table4. Conversion of live weight in meat weight faifferent livestock productions.

kg live weight/kg meat kg meat/kg live weight
Bovine meat- 2 2,2 0,4
Pork®.3 22 0,5
Poultryt 4 1,9 0,5

Sources:
1(Statistics Belgium, 2017)(De Ridder et al., 2016)(Association IGP BBB, 20E{ERM and Universiteit Gent, 2011a)

3.2.4International trade

In terms of international tradef animal productdrom and to Belgiumthe vastmajority of flows
happen in Europérigurel0, Table5). 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, particularlpdid 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
productstend not to be consumed commonin Belgium €.g. edible offalheads,ears, tails, etc.)
(expert interviews, 2018)0n the other hand, m example ofsignificantimport flow is that of live
chickens imported to be slaughtered in Belgium.

More specifically, when looking at the three biggesport and export flows for each produciable5
confirms that trade mainly occurs with neighbouring European countries. In particular, the
Netherlands is the main partner for all flows except fork 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 nelBuropean country in the list is Iraq which is an important
destination for Belgian eggs.

Imports

Exports i

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

Sourcel(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 representtleas 1%. Asia comprises the Middiast.
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Table5. 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)
3.2.5Geographical distribution of livestock production in Belgium

The livestock population is mainly located in Flanders, especially with regard tgopmtlction,
poultry and eggs (respectiveBA%, 84% and 86% of the Belglaestock population) The bovine
population is more equally distributed over the two regidifable6 andFigurell).
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Table6. Livestock population in 2015 in Belgium and repatrtition in Wallonia atahEers.

Livestock population in

Livestock population in

Livestock population in

Belgium Wallonia 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%
Dairycows 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 2%
Equidae 38.155 100% 13.341 35% 24.734 65%
SourcesStatistics Belgium (2016, 2014b)
NoteY ¢ KS OF GSA¥NE WNBILKNENMISyZFE@ (KS RAFTFSNBYyOS 6SGsSSy
Wallonia : Handers
I 6,9M
| ' 59M
I
12M I
0,4M I
I
39M 1,0M I
| 199M 1,0M
02M I
I 0,3M
I
I
I
I
Other bovine Laying hens I
I
Pigs Broilers Dairy cows [
I

Figurell Geographical distribution of livestock numbers in Belgium (Flanders and Wallonia) in 2015.

Source:Statistics Belgium (2016, 2014b)
Note: Boxes and values refer to animalmhbers.

3.2.6Historical evolution

Over the last ten years (from 2005 to 2015), tig population was maintained whereas tlaying
hens, dairy cowandother bovinepopulatiorstended to decrease (respective?s,-3% and8%) and
the poultry population increased (13%})dble7 and Figurel?2).
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Table7. Evolution of the livestock population in Belgium between 2005 and 2015.

Livestock population Livestock Average growth  Growth rate over

in 2005 population in 2015 rate per year 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% +1
Laying hens 8.540.257 8.109.466 -0,27% -5%
Dairycows 523.281 507.390 -0,29% -3%

SourcesStatistics Belgium (2016, 2010)
NoteYy ¢ KS OF 6S32NE W2 i KifeMhce le@dey BeCotaNFidsl B &nd dairy caws.S

25,000,000

20,000,000

15,000,000 Other bovine
Pigs
Broilers

10,000,000 Laying hens
Dairy cows

5,000,000
0

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Figurel2. Evolution of the livestock population in Belgium from 2005 to 2015.
Source:Statistics Belgium (2016, 2014b)
NoteY ¢ KS OFGS3I2NE W20KSNJ 6028AySQ NBLINBaSyia G(KS RAFFSNBYyOS

3.3. Utilisation of feed for livestock in Belgium

Figurel3 shows the annual feed consumptiai different livestock sectorgn Belgium Cattle (dairy

and nondairy) 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 ofnon-roughage feed consumption, suek cereals, protemnich feed, brans, etc.

The Belgian Feed Association (BFA) works since 2006 to improve the sustainability and social
responsilility of feed ingredientsrhore details inAppendix X; Socially responsible soy (BFA standgard)
(BFA, 2016)

47



14,000

~ 12,000
]
o m others
£ 10,000 .
=< oil & sugar
c
2 8,000 m Animal & fish
Q.
g Brans
@ 6,000 _—
5 Protein-rich
o
T 4,000 Cereal grains
)
(s Annual forages

2,000 m Grass

. [
Total Dairy Other Sheep& Pigs Layers& Others

cattle goats Broilers

Figurel3. Annual feed consumption in Belgiuin each livestock sector

Sourcei(Hou et al., 2016)

Notes: Thefeed consumption oEheep & goats category appedrsbe inexistent on this figure. In reality it is not but it
represens less than 1% of total feed consumption (61 kt per yelamnust also be noted that this feed can have multiple
origins (it @n either be nationally produced or imported from other countries).

3.4. Contribution of agriculture and livestock to environmental impacts in Belgium
3.4.1GHG emissiordue to livestock in Belgium

'OO0O2NRAY 3 (2 . St 3A dzY@NMM ef al.[i208)érmidsionBronDthefagficuBuye(l 2 NB
sector amounted 13.358 kt G@ in 2015 i.e. 12% of total Belgian emissigiisble8). Focussing only

on thelivestocksector, the inventoryshowsthat its direct emissions amounted 7.538 kt edn 2015
(mainly under the form of CHand NO emissions; se&able8), i.e. 7% bthe 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% Eigureld).

Box 2below providednsight into the different scopes of GHG assessments of both this study and the
national inventory(for more details, se Appendix6 ¢ Belgian GHG inventgryAdditionally, a further
assessmendfthef A @S a2 O ediSOnO2NEAadADIIAD/T FNRY (KS idINBaSyi
provided in Chapter.8

Table8. Distribution of GHG emissions in Belgium (2015).

Emissions  Share of total  Of which C@ CH N2O
(kt CQe) emissions (%) (%) (%)
Total emissions in Belgium 115.537
% of emissions due tagriculture & 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. St AAdzYQa yIlIGA2ylt DID AY@SYd2NE O6HAMpO
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Figurel4: Contribution of livestock categories to livestock GHG emissions in Belgium
Source. St AAdzYyQa ylL A2yt DID Ay@Sy(i2NE O6HnmMpoO

Box2. Scope of GHG assessmeimtghe national GHG inventory and in this study

1. National GHG inventory

(a) Agriculture

In. St 3AdzyQa y I (A fvg tafegoiies dntrioyfedS3HG 8nisBiahs related to agriculture
(cultures and livestock) : enteric fermentation, manaranagement, emissions from agricultural sojls,
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
nevetheless included ithe total value presented herdor agriculture(13.358 kt CQe in 2015;see
Table8) because they are related to the sector.

(b) Livestock

Thevalue presented herefor the livestock secto(7.538 kt Cee in 2015;see Table8) includes the
following categories: enteric fermentain, manure management (including urine and dung deposjted
by grazing animals) as well as emissions from animal manure applied to soils for fertilisatign. It is
important to note that feedrelated emissions which were estimated in the present study are|not
included in the national inventory.

2. This study

Emission sources assessed in this study includergatked emissions, enteric fermeniah 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 entericefgation and
manure maangemergmissionsLookingonly atthesetwo categoriedor the pork, poultry and bovine
sectors the inventory reports an emissions level@B17 kt C@e in 2015.A comparison between
figures from this study and from the national inventory is provide@€hapter9.3.
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Departing from the initial description of the Belgian food system and livestock sectioe previous
chapter, the followingchapters descitbe in more detail each of the five livestock sectors whioch air
interest in this study. Thesehaptels aim at characterising existing producti@ystemswithin each
livestock sector and their associated impadthe results obtained for each sector segt@ty in the
following chapters are aggregated@napter 8nd then compared to other sources@hapter 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 Belgilihe vast majority of them are located in Flanders which
hosts 94% of the total pig population versus 6% in Walld@Rigure 15). Moreover, Flemish pig
production is importantly concentrated in the coastabpince 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)hese pigs were raised in 4.727 farms in Belgium, of which 4.145 were
located in FlandersThe average number of pigs per farm is 1.443 in Fdamdompared to 658 pigs

per farm in Wallonia(Statistics Belgium, 2016)n terms of production, 11.886.693 pigs were
slaughtered in Belgium in 2015, tdng in the production of 1,Mnillion tonnes of slaughtered pig
meat (carcass weight) An important characteristic of the sector is that 73% of the net production is
exported (815.037 tonnes of carcass weighkBy numbers are summarised Trable9.

Région Wallonne

Figurel5. Intensity of pig farming in Belgium in 2014 (in number of animals per municipa(iBQ)GEPA, 2014)

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

the exports of live animals raised in Belgium but slaughtered in other countries. It can be noted however that these $wo flow
are quite close (imports of live animals represented 46.680 tonnes of carcass weighipamts@f 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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Table9. Summary of key numbers of the Belgian pork sector in 2015.

Belgium Flanders Wallonia

Animals? 6.364.164 5.981.191 94% 382.973 6%
Farms' 4.727 4.145 88% 582 12%
Animals/farm?! 1346 1443 - 658 -
Production

Saughters! 11.886.693 11.139.245 94% 747.448 6%
t carcass weight 1.124394 1.056930 94% 67.464 6%
Imports (t carcass weigh®

Live animals 46.680 - - - -
Meat products 128.275 - - - -
Exports(t carcass weigh®

Live animals 62.612 - - - -
Meat products 815.073 - - - -

Sources: 1 (Statistics Belgium, 2016)(Statistics Belgium, 2017)
Note: It must be mentioned that the export figures mentioned here (anBigure8) do not include the export dfy-products
such as heads, tails, legs to countries such as China.

4.1.2Historical 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 averagehafut 700 pigs per farm. Yet, in 2015 the
number of farms had decreased to about 4.000, holding an average of 1.440 animals pd¥ifama (

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 martr 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., 200%e decrease in animal nhumbersppaned 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 paradrafh have suffered

from the fact thatsince 2006feed prices have increased and bete 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 ex¢érnal 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 product¥an Biggenhout and Vuylsteke, 2016)
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Figurel6. Evolution of the number of farms with pigs and the number of pigs per farm in Flanders (20045)
Source(Departement Landbouw en Visserij, 2016)

4.1.3Farmingsystens

Among pig farms, it is iportant 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 gpglption, whereas

mixed farms (43% of pig farms) only hosted 19% of the total pig populatitte{0) (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:

- Pigbreedersfocus exclusively on the reproduction of pigs and hence on producing piglets.
They exclusively hold sows and will sell all their piglets.

- Pigfattenersfocus on fattening the piglets they buy from pig breeders.

- Closed systemsombine both breeding and fattémg and can thus operate in a closed loop.

- IntermediateSemiclosed systemeperate similarly to closed systems but occasionally sell or
buy some piglets.

The situation regarding pig farms and their operation models is summaristabie10 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 fatten2v&p of closed farms, 25% of sertosed closed

and 7% of specialised breedéBeuninck et al., 2017)

It is interesting to note that, according to experts from the pig sector, pig farmers wileim#jority

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 acttiés 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 undee clos
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 farmersdaving 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 shoulle 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 nsimb&sws which was mentioned
earlier(expert interview; Deuninck et al., 2017; Platteau et al., 2012)

Table10. Numbers andshares 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 1% 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)
4.1.4Sectoral organisation

Besides the actual farmers, several other actors are involved in the pig sector, the general organisation
of which is presented ifigurel7 and Figurel9, which focuses more specifically on pgsbduction
steps.

(a) Upstream actors

A crucial upstream actor in the pig sector is the compound feed ingdusich provides feed to all pig
farmers. Belgium is one of the few WestdEaropean countries where this industry has such an
important influence on farmers and is so much integrated in the se@tatteau et al., 2016)This
integration (illstrated by the grey box oRigurel?7) goes much further than just the provision of feed.
Indeed, feed companies provide much information and technéahlice 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 th pigs(FOD Economie, 2015; Platteau et al., 20T8)is strongnteraction

with the feeding industrybe it through proper integratioror 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 arebigealyugh
to do so. They can then switch from one feed producer to another and usually hire independent people
to do their administration (actor intervien2018§.

The importance of the feed industry is also reflected by the fact that, in the aforementisne/ey
carried out in 2016, 29% of narontract producers (see below) were in debt with feed producers and
59% believe pig farmers are too dependent of the feed induy&suninck et al., 2017)
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Figurel7. General organisation of the pig farming sector (adapted fré&t®D Economie (2015)

(b) Pork producers

As metioned above, pork producers can either specialise in breeding or fattening, or operate in a
closed or semclosed system.

The use of contracts was mentioned in the previous paragraph and plays an important role for pig
farmers, especially for fatteners 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 breeder~O®.
Economie, 2015; Gakis and Van Gijseghem, @8). 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 wavith contracts (72% of contraproducers are
happy with this systen{Deuninck et al., 2017 here can also be a preconception among-oontract
TFENXYSNB K2 O2yaiRSNI EKITI NI2SYNBNG Qly FLINSIYCRINGEO S SNKI K&
certain stability for the farmers.
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(c) Institutions

In Flanders, part from traditional farmers unions such as the Boerenbond (BB) and the Algemeen
Boerensyndicaat (ABS), the VPOV (Vlaamse Producentenorganisatie Varkenshouders), the first Flemish
LINE RdZOSNEQ 2NHIyAalGA2Yy 2F (GKS @y:ioda NakidganbdeS R A Y
and commercial information available to farmers in order to increase the transparency of the sector.
l'Yy20KSNJ LIN2PRAZOSNARAQ 2NHIyAaAlGA2y NBflIGSR (G2 GKS
created but the project was spped to give more chances to VPOV. An example of commercialisation
cooperative is Propigs (formerly COVAVEE) which groups 700 producers and depends directly from the
BelgianPorkGroup(Platteau et al., 2016)

In Wallonia,the traditional farmer mions are the Fédératiowallonne RS f Q! I NAK Odzf G dzZNB ¢
FUGEA. Furthermoré, 62 A YA UGALl GABSa OFy 0SS YSY(iA2ySR® CANAI
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, tlgio 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 piggher 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 partnefDeuninck et al., 2007).

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 than 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 seqi®©D Economie, 2015)

Moreover, during the last years, there has been a strong concentration of the slaughtering industry.
Indeed, about 35% of total Belgianwgignters are realised by four Flemish slaughterhouses which reach
production levels of more than 1 million pigs a year ed8IOGEPA, 2014Furthermore, this
phenomenon has beeaccentuated 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 sectotheidmnual
transformation of 420.000 tonnes of pig mg#tlatteau 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 importanterms of production is very limited
compared to Flanderg={gure18). Only one Walloon slaughterhouse (Lovenfosse) slaughters more
than 500.000 pigs wear. It is part of the Belgian Pork GroDOGEPA, 2014)
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Figurel8. Geographical distribution of Belgian slaughterhouses and their relafimgortance (in number of
slaughtered animals per year)
Source(SOGEPA, 2014)

(e) Commercialisation actors

The distribution of fresh and/or transformed meat mainly happens tigiodraditional 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 ydarm On
sales exist but at mth smaller scalegOD Economie, 2015; Van Buggenhout and Vuylsteke,.2016)

As shown orfrigurel9, 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 buyasses 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 productgon. In this

case, distribution usubl occurs through offiarm 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 alreadgntioned Porc Qualité Ardenngshich collects the pigs,
slaughters and processes them and commercialises the final products.
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Figure19. Different organisation models of the pogtroduction in the pig sector (Blue: conventional model,
Yellow: onfarm model, Gren: cooperative model).

4.1.5Socieeconomic 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 fluctsidt@on 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, 201Bhe 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 toal value from the Flemish agricultural sec{Blatteau et al., 2012)

For specialised pig farms in Flanders in 2013, the average revenue per farm attributed to pig farming
I 002dzy SR (2 odgodccpe LISNI T NWVIZY &6 AFGyKR | w/n clORIPAT (EA 2
revenue sourcefDepartement Landbouw en Visserij, 2016)

(b) Costs structure

As mentioned in previous paragraphs, pig farmers face high feeding costs. As a matter of fact, they
NELINB&aSYGSR pcez 2F G2aGFt O02ada F2NI Iy | @SNI IS AL
important costs were relatedtoldh ' YR A Y NI &G NUzOG dzZNB  OF LIAGF £ 6 Mmu3
OMHE:T cnddpHde LISNI FINX¥O FyR 2 0®&aEMeatdaddouwEn O3S G SN
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 Fraders in 2011(Platteau et al., 2012)n 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 succssion, 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
I adl yRFENR 2 dzi Lidzi(Delakteriers INhdbdGw eh Viesprify 80A6) N €

4.2. Characterisation of productiorsystens in the pork sector

Here we propose a typology of productiosystens which represents the diversity of production
practices in the sector and whidanserve as a framework for therther assessment of the sector.

4.2.1Typology of productiorystens

In consistency with analysis avéila in Belgiurt?, four main productiorsystens can be distinguished
in the pig farming sectdfvVan Buggenhout and Vuylsteke, 2016)

- Conventional: Accordingto that study, a conventional pig in Belgium is from thetiRia
breed, has a probability of 2 out of 3 of being exportgdr(erallyto Germany or Poland) and
if not, it reaches the consumer predominantly through supermarkets on the national market.

- Certified: follows the Certuscriteria. This quality label wagiginated at a sectoral level.slt
criteriafocuson traceability andranspareng, on animal welfare questions aot the use of
medication.It applies to the entire chain: farmers, transporters and slaughterhousiss, it
is an equivalent of the German QS label and hence gives access to the German market. In
practice, thissystemis very close to the conventional onéd& ONA 6 SR lidtedvid@s o | OG 21
2018).

- Differentiated: Apart from the Organic and the Certus certifications, réh@re numerous
differentiation initiatives(Table169in Appendix) Dfferentiation 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 breedanimal welfare considerations and quality of the meat. A few initiatives
also put an emphasis on the local aspect and short distribution chains.

- Organicifollows the organi¢EU biolabel) criteria.

Additionally, a further distinction can be made withihet differentiated systems. Indeegome

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

come closer to organic systems, whereas others will be more similar to conventional systegrs. Thi

whyl Yy F RRAGA2YIE RAAGAYOUGA2Y A& YIRS 0S0i6SSy W5AT

The main characteristics of each system are summarisédhbiell below.

15|n 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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Tablell. Characteristics of pork productiosystens.

Conventional CETEE Differentiated Bl Organic
(Certus) i

Outdoor area (r/pig) - - varies varies 1,2
Fattening period (days) 120 120 135 135 135
Production cycles per 26 26 25 25 25
year

Final live weight (kd) 110 110 120 120 120
Feed consumption 2.7 2.7 2.7 3.3 3.3

(kg feed/kg live weight)
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:
1The differences in final weight have been subject to debate among actors.@goethat 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 differem@ebesystems is rather small.
2The feecconsumptionF I OG 2 NJ 2NJ WWTFSSR O2y@SNREAZ2ZY NIGA2QQ 2F |y FYyAYLf®
weight gainedFeed conversion ratfowere obtainedfrom literatureand thenadjustedaccording to loal sector's exper®
knowledge According to current data, pigs have a cersion ratio of 2.63.3 kg feedo 1 kg pork weight gai(Nguyen et al.,
2010; Weidema et al., 20Q8&ctor interviews, 2018

4.2.2 Shares of production systems

According to the same studyan Buggenhout and Vuylsteke, 2018% of slaughters come from the
conventional system, 23% af@rtus-certified, 4% come from the differentiated systefimcluding
020 KMfereitBteR Q | Y R W5 A FyFienb)dhgl anky 10,09 comefrom the organic system
(Table 12 and Figure 20). The conventionalsystemis significantlypredominant and the shares of
differentiated and organisystens on the contrary are extremely low. It is interesting to note that
although the sector is tgely 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.

Tablel12. Differentiation of the Belgian pig sector in terms &drm numbers and slaughter numbers in 2013 or
2014 (depending on data availability).

Category Pig farms Slaughters
No. % No. %

Conventional 2698 52% 8.747.896 3%
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 106 11.900.000 106

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 wilegeach t
consumer through supermarkets on the national market; Certus is a quality label which puts the emphasis on traceability and
transparency; the organisystemfollows the European organic criteria and finally, the differentiagdtemaims at
producing highquality 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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Figure20. Shares of productiosystens in the pork sector (in percentage of total slaughters in 2015)
Source:Based or{(Van Buggenhout and Vuylsteke, 2016)

4.2.3Environmental externalities of pork productigystens

The objective here is to evaluate environmental externalities of each pork produsytgiem Figures
will allow to compae externalities in three different midpoint impact categorieBhe results are
compared toother sources irChapter 9

(a) Feed intake and composition

A necessary step involved in the calculation of the environmental impacts resides in the determination
of feeding practicesTablel3 and Table14 show the composition of a typical feed in each production
sygem.'® This information, combined with feed conversion ratios (FCR; shoWaklel1 under feed
consumption) allow to determine the feed intake in basystem For Certus and differentiated
systems, naspecificdata 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 febdthyproductive and
reproductive animals). This figure is compared to otherses inChapter 9

Tablel13. Feed composition (mass % of each feed category) of pigs in different production systems.

Conposition (mass %)

Production system Cereals Olea/Protea Protein rich ingredients chers
Wheat/ . . Soybean Sunflower rapeseed| (Vitamins,

. Maize Barley ginous N
triticale meal meal meal YAY SN
Conventionat 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 22% 30% 15% 15% 14% - - 4%

SourcesfFeed compositions were based on expert interviews (with feed producing companies) as self@s from the
literature (such as ERM & Ugent (2011), FAO (2013) and Blonk Milieu Advies (2007)).

16 The feed compositions used in the contexttloi 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 syste
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Tablel4. Total feed intake of a pig over its lifecycle in different production systems.
Feed intakeg(kg/life cycle)

Olea/Protea Others
Production Cereals . Protein rich ingredients (vit/ TOTAL
ginous .
system min)

Wheat/ Soybean Sunflowe rapeseed

triticale Maize  Barley meal r meal meal
Conventionat 89 45 59 193 36 39 0 0 297
Certified 89 45 59 103 36 39 0 0 207
(Certus)
Differentiated” 97 49 65 211 58 39 0 0 324
Differentiate + 178 24 79 281 48 16 20 8 396
Organic 87 119 59 265 59 55 0 0 396

Sourcesfeed compositions were based on expert interviews (with feed producing companies) as seelt@ss 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) emissipitssettoe
feedrelated emissions, enteric fermeriian emissions emissions from manure management.
Transportation emissions are included in the feethted emissiongthey are included in the emission
factors for feed ingredients mentioned ERM and Universiteit Gent (2014nd used in this study)
Results are expressed in kg of.€Qer kg of live weight, per kg of meat, @imal (over its lifetime)
and over the entire sector. To pass from kg€Ky live weight to kg C@/kg meat, slaughter and
carcass Yields are applied (of 79% and 80% respectively accordiEBMoand Universiteit Gent
(2011).

- Feed related emissions

These are assessed by applying emissions factors (global warming potentié®§ (@ich include
LandUse Change drUC for soyto feed ingredientsTable165in Appendix). Results are shown in
Tablel5.

Due to higher FCRs, organic systems have higher relative impacts, per kg of live Wiight
expressed over the entire life cycle of an animal, differentiated and orgasiens result in higher
emissions because the final weight is higher than in the two atiistens. The results shown here are
slightly highetto the ones obtained by the Uersity of Ghent who performed a life cycle assessment
of pig meat production. They found that the feed related GHG emissions were of 2, i¢tk@live
weight (ERM and Universiteit Gent, 2011)

Including the emissions of reproductive animals, the total emissions amount 3.634ddly€8).

Tablel5. Feed related GHG emissions of the pork sector.

Production system Relative impact Total impact
kg C@e/kg live weight kg CQe/animal kt CQelyear
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 Belgiamational GHG inventory, corresponding to 1,5 kg/@itfyear (seeTable166

in Appendix). The results Table16) show that differentiated and organgystens result in higher

relative emissiongboth per kg of live weight and over the entire life cy@s)a result of theilonger

life cycle.

Table16. GHG emissions from enteric fermentation of the pork sector.

Production system Relative impact Total impact
kg C\:N@eelgﬁ live kg C@e/animal kt CQelyear
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 methageaf@HNitrous oxide (XD).

Both these emissions are determined through emission factors. Regarding methane emissions from
manure management, a coefficient df47 kg CHanimal/year usedin the Belgian national GHG
inventoryand calculated according to IPPC guidelinas usedseeTablel66in Appendix). Regarding
nitrous oxide erssions, it was assumed thatl@ of emitted N resulted idirect N;O emission$ERM

and Universiteit Gent, 2011blrurthermore, indirect BD emissions occur through the intermediate
formation of NH and NQ, which was assumed to represent 25% of N enoiss. Of these, 1% will be
emitted as NO (ERM and Universiteit Gent, 2011bhe aggregate results (for both gases) are shown

in the table belowTablel?).

Tablel7. GHG emissions from manure management in fhark sector.

Production system Relative GHG emissions from manure O 1AL emissions fron

manure
kg Cv%gkr?t live kg CQe/animal kt CQelyear
Conventional 0,58 635 595
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 presens the final aggregatednd averageaesults. Total emissions of the pork sector are
estimated at 4705kt CQe per year.Feed is the largestontributor to the sector's GHG emissions
(77%), followed by manureelated emissions (@%6), enteric fermentation5%) Figure2l). Perkg of
product (live weighor meat)or overthe entire lifecycle, differentiated and orgarsgstens 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 ersis§rom the sector.
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Compared to other sourceg,appears there is a great variability of results among studies regarding
the GHG emissions involved in pork prodooti(see Table 170 in Appendix §. The results are
comparable td ERM and Universiteit Gent, 2011b¥peciallyf their sensitivity analsis is considered,
which provides a range of 34,2 kg Cee/kg live weight, 4,6,3 kg Cee/kg carcass or 4;8,4 kg
CQe/kg meat. A comparison with other sources is presente@hapter 9

Table18. Total GHG emissions the Belgianpork sectorin 2015

Production system Relative GHG emissions TOTAL emissions
kg CQelkg live kg CQelkg kg
weight meat? CQel/animal kt CQelyear %

Conventional 3,16 5,00 348 3424 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%
TOTAE 4.705 100%

- Feedrelated em. 3.634 7%

- Enteric em. 250 5%

- Manure em. 820 17%
Notes:

1 To pass from kg G&Kg live weight to kg C@/kg meat, slaughter and carcass yields are applied (of 79% and 80%
respectively according t&8RM and Universiteit Gent (20]11)t should be noted that there is a difference between these
numbers and the one used l§@tatistics Belgium, 20178% for the carcass yield).

2Included emissions are: feaédlated emissions, enteric fermentation, emissions from manure managemeifiaranenergy
usage.

7% 5% 17%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Feed-related emissions m Enteric fermentation = Manure management emissions
Figure21. Estimateof the contribution of GHG source® total emissions in the pork sector

(c) N emissions

Based on feed consumption and nitrogen (N) content of the feedTab&el67in 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 product
as percentage of total nitrogen intake.
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The results for thgork sector are shown ifTable19 and Table20 (including reproductive animals)
Differentiated and organic systems rdsin higher relative emissions (because of higher FCRs and
longer life cycles) but contribute very little on the global national picti®esults are compared to
other sources irfChapter 9

Table19. N emissions of jgs.

Production system N intake N retained N emissions
kg N/_kg live kg N/_kg live kg N/_kg live kg N/animaF _kg N/
weight weight weight animallyear
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 0,048 575 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 515 9,9
Note: 1 These values express theelhissions of an animal over its lifecycle.
Table20. Total N emissions in thBelgianpork sectorin 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 cri€eble 157 in Anney, it is
possible to carry out a qualitative animal welfare assessment of laying hens systems, which is visible
on Table21 (orangef corresponding tanadequate practices on animal welfare terms, yellowo
intermediate practices and gre€pnto adequate practices).

Table21. Animal welfare assessment of the pork sector.

Conventional Certified Differentiated Differentiated Organic
(Certus) +
Housing 2 2 2 3 3
Mutilation 1 1 1 1 2
Birth-giving 2 2 2 2 3

Overall score
Note: The citeria and ranking methodology aréetailedin Chapter 1The number(1-3) indicates the consistency of the
production system with the consideretegory (housing, mutilation or birtgiving); 1 indicates low consistency, 3 indicates
high consistency.

4.2 5Biodiversity impacts of the pork sector

In order to assess the biodiversity impacts of each production system, the methodology developed by
De Schryveet al. (2010) It consists in attributing a characterisation factor (CF), which expresses the
ecosystem damages of certain langes and agricultural areas, to each fergredient Table162).

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 systefhis gives an indication of the global biodiversity impact
associatedvith the feed consumed by the Belgian pork sector (regardless of where it is produced).

The results are visible drable22 and show that the leastripactful systemnis the organione (lowest

DS of 0,086), followed by theconventional and Certus systenihe Differentiated+ system has the
highest impact due to its higheed Conversion Ratio (the organic system has a high FCR too but this is
compensateé by the lower impact of organic feed, as showT @blel162).

Table22. Biodiversity impacts (damage scores)different pork production systems.

Production Damage
svstem Intake (ha/kg live weight) Score
Y (DS)
Olea/ .
Wheat/ : Soybean Sunflower Rapeseec /kg live
- Maize  Barley Protea .
triticale . meal meal meal weight
ginous
Conventional 1204 3,5E05 5,4E04 79E05 1,2E04 0,0E+0C O0,0E+0C  0,0073
Certified (Certus) 12804 3,505 5,4E04 7,905 1,2E04 0,0E+0C 0,0E+0C  0,0073
Differentiated 12604 3,5E05 5,4E04 1,2E04 1,1E04 0,0E+0C 0,0E60 0,0076
Differentiated + 2,2E04 1,7E05 6,604 9,6E05 4,6E05 4,0e05 1,6E05 0,0089
Organic 11E04 85E05 5,0E04 1,2E04 1,6E04 0,0E+0C 0,0E+0C  0,0036

4.2.6 Summary of environmental impacts of the pork sector

For one kg of meat produced, orgamiod differentiatedsystems show higher GH{Bd Nemissons
(Figure22 and Figure23). This is mainly due thigher FCRf the animals andheir longer life cycle of
animak. In terms of animal welfarerganic systems have the best practices.

Table23. Summary of environmental impacts afifferent pork production systems.
Conventional &

. Differentiated Differentiated + Organic

certified
GHG emissions
(kg CQelkg live weight) 3.16 311 3,21 3,76
N emissions
(Kg N/kg live weight) 0,046 0,048 0,055 0,058
Animal welfare q
Biodiversity
(DS/kg live weight) 0,0073 0,0076 0,0089 0,0036
Use of chemical _ Ves Ves Ves \o use
phytopharmaceuticals
Share . . ) -
(% of slaughters) 96% 2% 2% <1%
Total GHG emissions 4498 100 101 5

(kt CQelyear)
Note: Conventional and certifiedystems 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).
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