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Abstract

This paper aims to give insight into the structafeand variety in the European pork system and
suggests topics for further research of the Eumopgmark sector. It provides an overview of the
different types of pork chains, their quality sys&e governance structures and supporting technology
The paper further describes the concentration @rstaling found in all links of the chain in most o
the countries investigated. Moreover, a developrtmmards chain-wide quality management systems
and new collaborative structures in the variousnshaan be recognised. However, there is also a
trend towards development of pork chains that dirnigh-quality production for regional and niche
markets, in particular in Southern European coastrAlthough the paper tries to give a European
picture, it focuses specifically on five countrigbie Netherlands, Germany, Greece, Spain and
Hungary. The paper concludes with major bottleneakd opportunities for European pork chains,
after which new research issues are raised.

1. Introduction

Consumers in Western countries are increasinglingdor healthier food (e.g. reduced saturated fat
and salt), a large choice of (processed) produaotsyenience foods (to meet modern time constraints)
and new products such as regional and organic ptedét the same time, in particular during the las
decade, they have become increasingly concernad ghality and safety in agri-food supply chains.
Several sector-wide crises, such as the BSE ctimsdioxin crisis, classical swine fever and Argai
Influenza have fuelled these concerns and indedoknwquality assurance fails, the adverse
consequences can be large. For example, it is &stihthat in the United States alone, contaminated
food causes up to 76 million illnesses, 325,000phaksations and 5000 deaths each year (Smith-
DeWaal, 2003).
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Box 1: Major food crises in the European meat sectoin the last decade (adapted from
Plaggenhoef, 2007)

1996: Boviene spongiforme encefalopathi€BSE) or ‘Mad cow disease’ was found to be dangerfor
humans. The consumption of organs of diseased aamsresult in the human variant of BSE,
Creutzfeld-Jakob Disease. BSE was widely dissemihatmong British cows, because carcasses offsick
cows had been processed in animal feed. Approxlynaté5 million cows were killed.

1997: In February 1997Classical Swine Fevebroke out in the South of the Netherlands andf#a® were
contaminated. In order to stop the virus, the atsr&1286 firms were preventively killed, resutiim
1.8 million killed pigs.

1999: The Belgian firm Verkest mixed motor oil in fatgéénded for animal feed. As a result Belgian chiske
developed too-high levels afioxin in their meat and eggs. However, many of theselymts were
already processed and retailers in many countriekiding the Netherlands had to withdraw many
products.

2001: In the United Kingdomi-oot and Mouth Diseasebroke out and reached the Netherlands via Frdnce.
the Netherlands 26 firms were contaminated and0®@86animals of 2600 firms had to be preventively
killed. Export of agriculture products from thesmuntries was stagnated for a long time.

2002 The Belgian Firm Bioland mixed Irish pharmaceatiwvaste with animal feed. As a result pigs were
contaminated with tht®1PA hormone and became temporal infertile. Although MPA is hazardous
to public health, 20,000 contaminated pigs werergmévely killed. Costs in the Netherlands ran ap t
100 million euros.

2003: Dioxin was foundin German animal feed. The responsible firms haw aelivered feed to Dutch
farmers. As a result 243 cattle firms in the Nd#ms were not allowed to sell their animals|to
slaughterhouses.

2003: Aviaire Influenza broke out in the Netherlands. Animals from poufiyms in the neighbourhood of
contaminated firms had to be killed. The numbercbictkens in the Netherlands dropped from |90
million to 40 million. The sector had a 2.5 billi@uro loss of turnover and a 0.5 billion euro log
revenues.

2003: 2006: Bluetongue a disease carried by ruminants, mainly sheep, fwaad in August in the
Netherlands. Some days later the disease was @sal fin Belgium and Germany. Infected animals
were vaccinated. The number of infected firms medrd 317 in October in the Netherlands.

The crises have also increased consumer awareh@gber) side effects of bio-industrial production
As a result, consumers’ concerns now include ndt eafety and quality issues, but also important
ethical issues, for example, the destruction @fals associated with the BSE crises (Van Kletef
al., 2006). Due to this heightened attention to adfical production, consumers have become more
critical regarding the food products they buy. Ndasgs, consumers demand more information about
the origin and safety of their food, including abdbhe means of production, hygiene, genetic
modification, application of pesticides and othevieonmental issues. Use of collective or chainevid
quality management systems is regarded as thedreteégy to deal with these complex quality
demands, because no individual firm is able to enquality on its own (Omtet al., 2002).

Firms increasingly respond to their quality assoeatasks by adopting (private) quality management
labels, based on which firms ask their suppliersaimply with certain standards (Freriks, 2006). Big
retailers in particular have developed initiativies commit their suppliers to strict food safety
regulations. These quality management systems oelydocumentation of production processes,
combined with third-party auditing and certificatjoplacing strong requirements on gathering,
storing, processing and transfer of quality infotiora between the firms in the chain (Jadtnal.,
2004).

National and international governmental agencie®laso reacted to the above-mentioned crises by
establishing regulations for quality and safetygfi-food products. For example, the European Union
issued the General Food Law, which emphasiseditha hold primary responsibility for quality in
agri-food supply chains. In agri-food supply chaingany firms go beyond compliance with legal
regulations, because they have to meet the expewtatf their buyers and avoid reputation disasters
(Bondtet al., 2006; Freriks, 2006; Havinga, 2006). However,asons have been raised about the
burdens (especially administrative) being placedirons, because at the moment they have to comply



in many cases with national and international duatgulations as well as with additional private
quality standards (Plaggenhoef, 2007).

This article addresses major developments in thieggan pork sector in light of the above-described
trends. It starts with a general description ofgibek chain in section 2. Section 3 describes the
methodology used. Section 4 presents the obtaswdts, particularly with regard to regulations,
governance forms, quality standards and qualityagament systems, technology and innovations,
and market performance. The section concludesaBlVOT analysis. Section 5 gives general
conclusions, while section 6 highlights areas totHer research.

2. The pork chain

The pork chain covers the following processes: &reg— Farrowing — Finishing — Slaughtering —
Processing — Retail (see figure 1). In most Europsark chains these processes are performed by
separate organisations. However, there are alsoy mhains in France, Spain, and Greece, for
example, in which farrowing and finishing are penfied by the same company. Moreover, further-
integrated chains exist in which slaughtering amat@ssing are also integrated. In addition to these
chain actors, figure 1 also shows major input ptess, like the feed industry (extremely importaort f
the pork chain as feed is one of the major costpmmants in pork production), transporters, etad, an
stakeholders such as the government and branchisagians. It pictures the pork chain as a network
of interacting organisations aiming at the delivefyork meat products to consumers.
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Figure 1. The pork chain

Table 1 gives an overview of major pork-produciogiretries in the world (FAO, 2005). China is by
far the biggest producer, followed by USA, Germamg Brazil. In the list we also see the largest
European producers: Germany, Spain, France, DenmadkPoland. The list also includes some new



players on the world market for pork meat, namelgzZ8 and Vietnam (in addition to China). Other
large producers in Europe are the Netherlandstahd |

Table 1. Output of the world’s 10 largest pork-prodicing countries (FAO, 2005)

Year 2005 2000 1995 1990
Output  Percentage Output Percentage Output Percentag Output Percentage
(million ton) (million ton) (milliorton) (million ton)

China 51,202.15 49.08 41,405.63 45.96 33,401.32 .382 24,015.70 39.45
USA 9,392.00 9.00 8,597.00 9.54 8,097.0010.27 6,964.00 11.44
Germany 4,499.99 4.31 3,981.90 4.42 3,602.40 4.57 4,457.99 7.32
Brazil 3,140.17 3.01 2,600.01 2.89 2,800.00 3.55 1,050.00 1.72
Spain 3,130.24 3.00 2,904.62 3.22 2,174.82 2.76 1,788.85 2.94
Canada 2,617.57 251 2,002.73 2.22 1,416.96 1.80 1,191.92 1.96
\Vietnam 2,288.32 2.19 1,409.02 1.56 1,012.48 1.28 728.56 1.20
France 2,277.74 2.18 2,312.00 2.57 2,144.00 2.72 1,726.80 2.84
Denmark 2,014.92 1.93 1,710.98 1.90 1,516.10 1.92 1,208.61 1.99
Poland 1,955.50 1.87 1,923.86 2.14 1,963.20 2.49 1,854.95 3.05
\World total 104,333.29 100 90,085.85 100 78,806.12 010 60,871.80 100

3. Research methodology

This paper presents initial results of an inventstydy into European pork chains, which was
performed as part of the EU'S"@ramework Integrated Project Q-Porkchains. Onehef work
packages in this project aims at an in-depth aisabfsEuropean pork chains and the establishment of
a research agenda for the European pork sectorpfEsent paper focuses on the first results of this
work package.

As a first step toward achieving the work packabgdives, a workshop was held with pork chain
experts (in January 2007). The aim of the workstvag to determine key aspects that could give
insight into the structure of and variety in ther@pean pork system. Before the workshop, an infdept
literature analysis was performed to arrive at mgldist of relevant items. Through in-depth
discussions between the workshop participants ft@norganisations in 9 countries (7 EU and China
and South Africa), five key aspects were identifiegjul ations, governance forms, quality standards

and quality management systems, technology and innovations, andmarket performance. These aspects
were deemed relevant for characterising Europedngiains.

Second, to obtain the data necessary for charsicigrituropean pork chains, a number of interviews
were conducted in five European countries: the éihds, Germany, Spain, Hungary, and Greece.
The rationale for the selection of these countweas to include two big producers, one in Northern
Europe (Germany) and one in Southern Europe (Spaihjg exporting country (the Netherlands), a
small pork producer (Greece), and one of the redbtinew EU countries (Hungary). The information
presented in this paper is derived from expertritggvs in the five countries and from in-depth
secondary material analysis. To arrive at an oveialure of the European pork chain experts were
asked to also reflect on the situation for the whadl Europe.

Table 2 shows the number of interviews conductedhm participating countries with research,
government and industry representatives. The vaniah the numbers of respondents per country is
due in part to the varying availability of up-totdaecondary material and the size of the coumetry,(

in the Netherlands an institute specialised in Eaétor analysis provided a significant amountaifd

; in Greece interviews with a selected number of &eperts and companies and in-depth secondary
material analysis gave the information necessary).



Table 2. Number of interviews per country with different stakeholders

Research Government Industry
Netherlands 2 6
Germany 2 3 7
Spain 4 2 17
Hungary 9 4 11
Greece 2 4

Through the expert interviews and analysis of sdapnmaterial, knowledge was gathered about the
five aspects mentioned above. Based on this infiilomaeach of the aspects was described in further
detail, and relationships between the aspects werdified.

4. Results

The next sections outline the (preliminary) resalitained through the expert interviews and anglysi
of secondary material.

4.1 Requlations: European food law and the pork sémr

The European Union has developed a wide rangegisldgive demands with regard to food safety.
European Union Directive 93/43 on the Hygiene obdisiuffs states that food business operators shall
identify any step in their activities that are icat to ensuring food safety, and further ensui th
adequate procedures are identified, implementethtaiaed and reviewed on the basis of HACCP. In
2002 the cornerstone of the new European food law/laid through passage of Regulation 178/2002.
This regulation is often referred to in Englishtlhs ‘General Food Law’, (GFL). The main objective
of the GFL is to secure a high level of protectasrpublic health and consumer interests with regard
to food products. It should be noted that the G$-hat a code encompassing all food legislatiois It
the foundation of a general part of food law. Asiden the GFL, many other European and national
rules and regulations continue to apply. The GRFhplemented in January 2005, gives food (and
animal feed) companies primary liability in the eweof unsafe products. This necessitates
implementation of monitoring systems at companglleiformation from these systems should make
it possible to determine the source of safety @liguproblems and to find out where other itemghwi
the same problem are located in the supply chaierf@kens, 2001). With regard to traceability, sinc

1 January 2005 companies have been obliged tcsteeglata on raw material supplies and customer
deliveries on a transaction basis. Besides EU IE@s in general, additional requirements specific
for each country apply.

In addition to the general EU regulation 178/20Bd), hygieneregulations 825/2004, 853/2004 and
854/2004 are particularly important for the porktee. These demand implementation of self-control
systems by food companies. At the beginning of #0848l become compulsory for farmers to
provide special information about slaughter-pigsh® official veterinarian of the slaughterhouse 24
hours before the pigs are to be slaughtered. Sotias been common for this information to be give
to the carrier when he collects the slaughter-pighe farm (Reg.(EG) No.853/2005) (FoodnetCenter,
2008).

4.2 Quality management systems: private food qualitand safety standards

This section will focus on the many private qualitgnagement systems that exist in addition to
public regulations for assuring quality and safatggri-food chains. Recently, large European
retailers in particular have developed initiatit@sommit their suppliers to strict food quality
management systems. These standards contain campiretinorms with regard to food safety,



product and process management, and hygiene airpek Retailers expect legal, technical, and
financial advantages from these systems. The stdsdsaere developed to help retailers fulfil legal
obligations and protect consumers, but they notwde more stringent demands for food safety and
quality than required by law (Havinga, 2006). Eabldescribes a number of retail-initiated quality
management systems. Being largely based on HA@GRSD hygiene and food safety regulations,
these systems are similar in many respects.

Table 3. International quality management systemani agri-food supply chains (adapted from
Plaggenhoef, 2007)

System Based  Origin Aim/set up of the system

on
British Retail HACCP, British Requires an operational quality system and an HA@G@R that
Consortium ISO retailers includes environmental issues, product, processtaifi Aims at
Standard (BRC) processing/distribution stage of the chain.
International HACCP, German, Aims to ensure food safety and the quality leverefailer-
Food Standard 1SO, French and branded food products. Aims at processing/distrdoustage of the
(IFS) BRC Swiss chain.

retailers

Safe Quality = HACCP, Australian Addresses food safety and quality, but also ot¥grds such as

Food (SQF) ISO retailers animal welfare, environmental impact, ethical pretehn, organic
production and religious preparation requiremefis at all
stages of the chain.

Dutch HACCP HACCP Dutch Management standard for the primary sector, praogasdustry,
retailers distribution and logistics.

International HACCP ISO Management standard for any organisati¢he food chain,

Standard including feed producers and service providers.

Organisation

(ISO 22000)

Retailer HACCP European andGlobal-Gap supports the use of HACCP and memberslaligated

Produce Good US retailers to comply with national and international legisteti Primary

Agricultural producers have to show commitment to issues suotdastion of

Practices environmental damage, pesticide use, efficientafisetural

(Global-GAP; resources, health and safety for employees andabéity efforts.

formerly Eurep-

Gap)

Qualitat und Eurep- German Makes sure that firms fulfil the legal requiremeatsl food safety

Sicherheit (QS) GAP, retailers criteria that go beyond legal regulations. Focuseall stages of
IKB the food chains.

With regard to the direct suppliers of retailetgslsas food manufacturers, processors, and tratiers,
Global Food Safety Initiative (GFSI, www.ciesnetrgowas established to harmonise the various
standards on a global scale. As a result supplidtsnow be treated more equally throughout the
world. At the moment, supermarket chains work wdifferent standards. Some use firm-specific
standards, whereas others support a retail stanffardexample, BRC, IFS, Dutch HACCP,
SQF2000). There are also retailers who still héedr town auditing standard in addition to a GFSI-
recognised standard. For example, the British leztdiesco accepts BRC and also accepts IFS, but
still undertakes its own audits based on a Teémzldist. Most of the French retail firms that are
members of the FCD (Federation du Commerce etibigion, www.fcd.asso.fy participated in the
IFS working group. However, each individual Fremekailer has developed its own policy towards
accepting IFS audit reports. The Belgium retailefadion FEDIS has decided that its members will
accept all GFSI-recognised standanag/v.fedis.b@ (Plaggenhoef, 2007).



Furthermore, the Global-GAP system (www.globalgay).ois especially aimed at the primary
producers.

Box 2. Eurep- and Global-Gap
The predecessor of Global-Gap was Eurep-Gap, datdufior European retailers, which was extended
to a global level in September 2007. Eurep-GAPdsdor Euro-Retailer Produce Good Agricultural
Practices working group and was a platform in whidhmajor European food retailers were grouped.
The Eurep-GAP system was introduced and fully dgped in the fruit and vegetable chain, but was
later expanded to other sectors, like flowers amamentals, meat and fish (Van Plaggentebed .,
2003; Bondgt al., 2005).

Global-GAP supports the principles and encouragesise of HACCP, but also takes the reduction of
environmental damage into account, such as pestieiduction, efficient use of natural resources and
health and safety for employees (Van Plaggenkbef., 2003; Havinga, 2006). In the pork chain,
systems like the Dutch IKB (Integrated Chain Coitemd the German QS (Qualitat und Sicherheit)
are in the process of being acknowledged as eguntsabf the Global/Eurep-GAP systems.

Qualitat und Sicherheit GmbH (QS, www.g-s.infopimerger of stakeholders in German agriculture,
including major (especially German) retailers, sashMetro, Edeka, Rewe, Kaiser’'s Tengelmann,
Aldi, Coop, Globus, Kaufland, Marktkauf, and Wal-iaQS is internationally active and already

works with different standards used in neighboudagntries. For example, firms complying with the

IKB system in the Dutch pork meat chain can pgtitge in QS. The difference with other quality

management systems, summarised in table 3, isQBats oriented toward the total supply chain,

whereas the other systems are mainly limited tectlisuppliers of retailers or to primary producers
(like Global-GAP).

Systems used in European pork chains, such as @8, and Global-Gap, are based on HACCP,
GMP (Good Manufacture Practice) and ISO9004 ri@esne systems in other countries, like the new
pork sector quality systems in Greece, are alsedas these standards. Input providers for the pork
chain, such as feed providers and veterinariang tzeir own systems based on HACCP and Good
Practices. The German and Dutch IKB and QS systeendescribed in box 3 below.

Box 3. IKB and QS systems
Nearly all (95%) of the firms in the pork meat cl&iprimary producers as well as slaughterhouses
and cutters) in The Netherlands and Germany, qiaete in Integraal Keten Beheer (IKB or |in
English: Integrated Chain Control) and/or Quala#d Sicherheit (QS or in English: Quality and
Security). These systems encompass strict measiaresthe reduction of Salmonella and
Campylobacter, and also include additional requinei® related to traceability, quality anhd
registration. IKB and QS pigs are raised on firingt tundergo regular inspections by independent
organisations focused on feed, medicine use, hoemohygiene, as well as animal welfare and
transport. The systems also include a range ofildessanctions including warnings, fines, or ie th
case of repetitive non-compliance, exclusion frowa $ystem or even closing of the firm. Depending

on their performance, primary producers are inggkonce to four times a year and processors are
inspected twice a year. Firms participating in BB in The Netherlands can also participate in the

QS System, by complying with an additional QS mediéaling with antibiotics in the feed.

Apart from the chain-wide quality systems descrilabdve, there is a trend, in Southern European
countries in particular, towards adopting specdertification systems for regional products (often
Products of Designated Origin) and specialty préslu©ne interesting example is the PDO standard
for Iberian ham (Jamon Iberico).



Box 4. Regulations for Iberian pork meat
Iberian cured ham has four denominations of origibehesa de Extremadura, Guijuelo, Jamon de
Huelva and Valle de los Pedroches. Most Iberias p@me from the South-Western regions of Spain,
in the “dehesa” (meadows and woods). Aside froraridn, there are two other Spanish PDO$ in
cured ham, Jamon de Teruel and Trevelez. Moredkerge are two brands of quality cured ham;

Jamon Serrano, a traditional specialty, and SerEapanol (produced for export). (In this regari it
interesting to mention that some Hungarian comaeigort Mangalica pigs, a special Hungarian
breed, to Spain for the production of high-qual8grrano ham). The basic regulation for meat
products of the Iberian breeds is RD 1469/2007. dljjective of this regulation is to establish qtyali
characteristics for “Iberian” meat products. Themre two breed designations: “Iberico puro” fram
sow and boar of pure Iberian breed with genealdgmumentation, and “Iberico” from pure Iberian
sows. Feeding practices in the finishing perioei(#n pigs grow up to 160 kg) are also grouped nto
four designations: “Bellota” (finished on a digt acorn, grasses, etc. in the “dehesas”) ; Redebo
(finished on partly the same diet as the “Bellotiimals but with additional concentrates); anddCieb

(mostly fed with feed concentrates and sometindditianal acorn and grasses). The regulation
preserves quality and competitiveness of thesdtiadl products in a transparent market. The @m i
to protect the rights of both consumers and theoses a whole. Additional control mechanisms jare
also in place that include inspections and cediions by independent bodies focused on enforging
breed and feeding controls and traceability, ad a&lcompliance with quotas for the maximym

number of pigs that can be fattened in extensisaggBriz et al., 2008).

In various European countries chain-wide qualitytesns are emerging that encompass all processes
in the pork chain. So far, Northern European caestiike the Netherlands, Denmark, and Germany
are up-front in implementing these kinds of systeinssouthern countries like France and Spain,
larger companies are following the Northern Eusspeend, but an interesting development has also
emerged towards PDO products and regional spesalpecial attention is given in these countries
to (further) development of regulations and stadsldp protect the brand names of these products.
Another clear trend is towards less use of mediiingcreased use of organic feeds, etc. However,
organic pig production is moving forward quite slgvand currently only accounts for a limited
(niche) market share of 0-2% in most countries.

4.3 Governance forms in the European pork chain

Horizontal relations

One of the key developments in the European partoseamong other food sectors, is up-scaling and
concentration in all links of the chain. This sentipresents an overview of concentration trends in
various links of the European pork chain.

Retail

- In Northern and Western European countries thedest retailers have a market share of up to
90%. In Germany, for example, 74% of meat is solduipermarkets.

« Southern European countries still have more grosbops (Spain, Italy, Greece). In Spain, for
example, 39% of meat is still sold in traditionBbps; Greece still had numerous butcher shops
and more than 430@uviaki shops in 2006.

« In Eastern European countries concentration andrmipy foreign producers have been emerging
fast since these countries joined the EU and op@redmarkets.

Slaughterhouse
« In the Netherlands the largest company covers ithane 70% of the market.

« In Germany 50% of the market is covered by theetliniggest companies.

« In Spain, on the other hand, the 10 biggest slanghtises control about 25% of the market. In
2004, there were still 589 slaughterhouses, mamyhich supplied regional markets.

- In Hungary 6 large slaughterhouses already acdourdver 50% of production (out of a total of
140 slaughterhouses).



« Greece still had 195 slaughterhouses in 2006.

Table 4 illustrates the concentration in the slaeigiouse stage of the chain in 2005. Many mergers
took place in the preceding years; most signifigantvion Food Group was formed by a series of
mergers of Dutch and German slaughterhouses.

Table 4. Ten largest pork-producing companies antheir market shares in Europe (2005)

auQ e O e % Marke dale O
Danish Crown 10 Denmark
Vion Food group 8 Netherlands/Germany
Westfleisch 2.4 Germany
Tonnies 2.3 Germany
Cooperl 1.6 France
Socopa 1.5 France
Glon Sanders 1.0 France
Grampian 1.0 UK
Swedish meats 1.0 Sweden
Gausepohl 0.8 Germany
Processing

A trend towards larger-scale firms is also takitacp in the processing link. However, there aré sti
many small processing companies, in particularantSern European countries, focusing on special ty
and regional products. An interesting developmantlte seen in Germany where the number of pork
processing companies has increased in the pastdars.

In the Netherlands there are currently about 1000gssing companies, 54 of which are large.

In Germany there were 1014 companies in 2006 Hattrtumber is increasing.

In Spain the 2 largest companies together contlenthan 40% of the market. In 2006, there
were 1413 cured ham companies, 275 of which pratipceducts of designated origin (PDOSs). .
The country also had more than 4800 pork processingpanies.

In Hungary a lot of home-processing still takexplalrhere were about 90 large plants in 2006.
In Greece 6 companies control 65% of the markathEu concentration is taking place.

Farrowing/finishing

Many small farrowing/finishing companies still exigspecially in Southern Europe, but also in the
southern part of Germany. Further concentratioexgected, though. The first very large farms
emerge in various countries in Europe (some withentiwan 50,000 pigs.

In the Netherlands there are currently about 8@8frawing/finishing) farms. This number is
decreasing and the average size of the farmsriedaing.

Germany still has 80,000 of these farms, includivamy small ones in the South.

In Spain has more than 96,000 farms, many of wlkidh small. This also includes13,500
extensive production farms that produce Iberiark pod other special meat products.

Hungary, with a relatively small pork sector, stithd 316,000 farms in 2005. This number is
rapidly decreasing at the same time that very |dageans are emerging. Already 80 very large
farms are responsible for more than 50% of producti

Greece has only about 740 pig farms, and that nuislzkecreasing.

Feed industry
In the feed industry there is also a strong tremehtds concentration.



« In the Netherlands the largest 10 companies have than 65% market share.

- In Germany 10 companies control almost 50% of thekeat.

« The Spanish market is dominated by 15 large conagani

« In Hungary there are still many small feed prodscbut feedstuffs are increasingly imported.

« In Greece there is also a strong tendency towandesdration: 13 companies cover 88% of the
market.

Breeding
The breeding market is also strongly concentralbe. Netherlands, Germany, and Denmark have the

largest breeding companies, which deliver to thelerof Europe (including Spain and Greece).

The above summary of concentration trends in varjmark chain links gives the following picture. In
Northern and Western European countries the 5 danggtailers have market shares of up to 90%.
Southern European countries still have more groskops. In other (e.g., Eastern European) countries
supermarkets are emerging rapidly. In most cowidege slaughterhouses have the biggest market
share, or are growing rapidly (e.g., the largestighterhouse in the Netherlands has more than 70%
market share). In the processing stage concentratiol up-scaling are also taking place, although
many small, often specialised, companies remainnf@ey, Spain). In the farrowing/finishing stage
we still see many small farms in countries likerfe®, Spain, and Germany. In the feeding stage there
is a strong concentration tendency in all countjiest as in the breeding stage.

Vertical relations

Different governance structures can be found demifht stages in the supply chain, and major
differences can also be found between chains atwleba countries. For example, while contracts
exist in the breeding stage of the chain in varioogntries, market transactions can be found in
farmer-slaughterhouse relationships in several tms besides hybrid or integrated governance
structures in other chains (e.g., in Spain and &edn major European chains, however, (formal)
contractual relationships are relatively rare: etfeough most relationships are long term, they are
often not formalised in written contracts. Rathkart through contracts, vertical coordination is
achieved by means of product and process standtagiswidely accepted, private quality standards,
like IKB and QS, implicitly align chain-wide actiiés. Communication involving more than two
chain actors is, usually, only necessary when tyualiandards have to be modified. As a result,
coordination of activities in the chain is possibléthout large-scale integration of governance
structures. However, one development that can dmgrésed is integration of finishing and farrowing
in various chains, with the aim of reducing aninma&alth and food safety risks caused by the
transportation of animals (Wever and Wognum, 2008).

In Northern Europe farmer cooperatives still play ianportant role in the pork sector. In the
Netherlands the largest slaughterhouse is fully emviby farmer cooperatives. However, these
cooperatives have only little say in the day-to-taginess operations. In Germany strong cooperative
organisations exist, in particular strong regior@operatives. Germany has 121 marketing
cooperatives (about 2/3 focused on fattening-sleargind about 1/3 on breeding-fattening) as well as
150 producer associations. This makes the Germdngaator one of the most strongly organised in
Europe. Box 5 gives an example of a German codperatganisation (FoodNetCenter, 2008).
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Box 5. Example of a cooperative chain organisatioim Germany
One particular supply chain in Germany is organ&ee corporate cooperation in a closed system for
the purpose of managing quality and health issUé® pig farmers organised in the farmer
cooperative are the main owners of a slaughter mndessing enterprise. The farmer cooperative
produces special meat products for the regionakebanaking use of its own meat brand programme.
A large part of the production is delivered dirgdth local butcher shops and regional food retsiler
All actors in the chain are obliged by contracfditow a joint quality policy, whereby the meat hta
programme sets specific demands for animal husparideding, health management and quality
assurance. The farmer cooperative is thus chaisetietby contractual agreements between |the
agricultural enterprises, respective suppliers aedvice providers as well as the slaughter and
processing organisation. Typical of this kind odguction system is the fact that market partnenkwo
together without exception on a long-term basis;ittdividual actors also know each other personially
and information is exchanged directly from entesprio enterprise. This also enables a constant
information exchange between the various stageiseothain. Written long-term contracts define the
quality requirements adhered to by all actors endhain and which services and products are indliide
(FoodNetCenter, 2008).

In Spain cooperatives cover 20% of production adfb bf the market (cooperatives between farmers
and feed industries, cooperatives for trade in éim@nals, and cooperatives for trade of fresh meat)
Hungary and Greece, on the other extreme of thetrspe, only have few associations. In Greece we
see a strong tendency towards vertical integrafesed, fattening, finishing, slaughtering. Someicba
even include butchers and retail outlets.

Because sales of fresh pork meat to consumersasiaigly go through the supermarket channel, most
chains are directed at sales through this chai®mlthe other hand, there seem to be quite a few
opportunities for sales by farmers and slaughtesbsuo the processing industry aimed at meat
specialties and/or regional products. (An excepi®rGreece where most fresh meat is still sold
through butchers and processed meat through sihafissorsouviaki shops of which there are
thousands in Greece).

In Germany, the Netherlands, France, and Denmavklolements towards chain-wide information
systems can be recognised. In these countries aveystems emerging that provide extensive on-line
quality data from slaughterhouse to farmer and-versa that enable these companies to decide on the
right prices for meat delivered, but also to opseniheir processes in the mid- and long-term based
these data. The most modern systems are chain-syisiems that include breeding, farrowing,
finishing and slaughtering stages. A big challeigyestill to provide the consumer with sufficient
product and process data (including origin) upoichvito base his or her buying decision.

4.4 Technology and innovation in the European porkhain

Technological innovations are taking place at wagistages of the pork chain. In the breeding stage,
for example, ongoing research is focusing on stiegsanimal breeds and certification for special-
bred sows/semen. Organisationally we see integratiobreeding lines and the use of breeding
contracts. Furthermore, decision making processebecoming more centralised.
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Box 6 Use of molecular genetics in breeding programes (Alfasan Diergeneesmiddelen B.V. et
al., 2008;Wever and Wognum, 2008)

Molecular genetics techniques are increasingly udseteding programmes. Quantitative genetics are
used in combination with DNA technology. DNA te#fisit isolate hair roots of the animals assist in
the selection of both breeding traits and breedingmals. This is called gene marker assisted
selection: genes are identified that are respomginl particular traits, as well as gene markegt th
indicate the presence of these traits in the asin@@nes (markers) that can be easily identified,| a
that are responsible for economically useful traite used to modify the breeding programmes. These
techniques are useful especially for the identiftcaof traits related to resistance to diseasesnagat
quality.

In the feeding stage new feeding concepts are bddwgloped to reduce piglet mortality. Also new
types of dried raw material are being introduceat. &ample, in Spain, feed producers are using new
raw materials and developing new feeds with higkicotoncentrates or Omega-3 fatty acids. On a
regional level strategic relationships with key sligrs are being developed.

At the farmer stage, stables are being adjustethdet legislative or private labelling demands..
Moreover, in farm management computers and PDA#areasingly used to track health and weight
data of animals and to analyse farm performancéh Yepard to health aspects, new vaccines and new
and more efficient drugs in general are being dgped. Also, health management systems (capture,
storage and analysing of animal/herd health da@)baing developed in various countries like the
Netherlands, Germany, and France. Furthermoresgratation methods have improved, both for live
animals (well-ventilated vehicles with automatiméiimg water installations) and for cold meats.

At the slaughtering/processing stage we see aeradserof the application of CO2-stunning instead of
electrical discharges at the slaughterhouses, duithprovement of the cold-chain, new automatic
dryers for ham (Spain) and development of new healhd convenience-related products.
Furthermore, inter-organisational information sgséebetween slaughterers and farmers are being
developed in various countries. These systemsherenain enablers for coordination between the
various links of the pork chain.

Box 7. Inter-organisational information systems
FarmingNet was launched in 2005 by Vion. It is dyeased information system providing farmers
with on-line access to data about the pigs theye lmupplied. Analysis of the data is performed| by
Vion, which shows the farmers the quality level dladk of) uniformity of their pigs influencing thre
net profit. Cost savings are the result of lowedlufa costs. In other countries and chains inger-
company information systems for the pork chain hbeen developed, in particular in the Western
part of Europe, including France and Spain. Althougost of these systems focus on the relation
slaughterhouse — farmer, we see also chain-widernrdtion systems emerging, including the

breeding and feed supply stage. These systems miptfacus on better planning and control |of

operational processes in the pork chain, but alsanid- and long-term optimisation of various
production and distribution processes. A recentysiwan den Hazel, 2007) into the economic value
of using these kinds of systems found two advarstdge the slaughterhouse-farmer link: 1. An

overview of body and carcass deviations per bateh thus per stable, possibly provides better ngig
into climate control per stable. This informatiorutd lead to additional returns (increased pig dghow
and reduced throughput and cycle times), reducsts ¢decreased deviations), and increased respurce
usage. 2. Using such a system could also contriloutenproved accuracy of weight partitioning (of
pigs at delivery time related to pig pay-off. Tmformation could result in additional returns (uedd
throughput and cycle times), reduced costs (ineckagptimisation of weight at delivery) and
increased harmonisation of market quality concepts.
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At the retail stage in the chain, various developt®éowards convenience food and specialty products
can be distinguished. Out-of-home sales are als@asing, such as in Hungary, where the sector is
trying to gain ground in major tourist areas. Moo more pre-packed meat is being sold by

supermarkets in Europe. Private labels are becominge and more important, although some

processing companies are trying to develop A-labels

4.5 Market performance, bottlenecks and opportunites for the European pork chain

In this section major product-market combinatiamsgork meat in various countries are discussed.
Furthermore, results of a SWOT analysis are presgéior the pork sector in the countries studied.

Analysis of product-market combinations revealegiftillowing picture:

In the Netherlands the focus is on bulk fresh mé&here is only very little specialisation in, for
example, special regional products, while orgamicknly has a 1-2% market share. However,
although the organic sector in NL is small, it iy well structured and organized, providing
opportunities to grow further in the future.

In Germany the focus is also on bulk fresh meatvéir, in contrast to the Netherlands, there is
also a strong market for regional and processedt mpeaiucts (such as different kinds of
sausages). The organic market for pork meat in @eyris very small, only 0.5% of the total pork
market.

In Spain there is, besides the market for bulkhfregat, a large market for regional, PDO and
specialty processed products. The trend is towemdsenience food, sliced pre-packed meat and
healthy products (e.g., prepared with olive oilpa® has 6 denominations of origin (PDO) of
cured ham.

Since 2005 Hungary has been a net importer of (gigs, live pigs from Poland). Although most
production is bulk, some traditional products al® goroduced. These could develop into an
interesting niche market.

In Greece most meat is still sold through butchai$ough the supermarket market share is
increasing. There are also many smsaduylaki) shops where consumers can buy prepared meat
dishes.

To give an overview of typical challenges and opydities in the European pork sector, table 5
presents a SWOT analysis of pork chains in thedountries.

13



Table 5. SWOT analysis of pork sector in five coumies

Strengths Weaknesses
Netherlands: knowledge-intensive sector, hidtetherlands: mass-product oriented, sector has a
productivity, IKB quality system, strong poor image, growing production costs
export position Germany: lack of communication in the chain,
Germany: high technology level, regional waste treatment problems, dependent| on
products, QS quality system, stropg import of piglets
cooperatives Spain: pork meat has a poor image, fragmentgtion
Spain: growing sector, flexible market of production, lack of labour
adaptation, strong regional brands Hungary: obsolete production technology, little
Hungary: long tradition of regional products, room for investments, low productivity
good feed grains, low labour costs Greece: dependent on import of genetic material,
Greece: dynamic market for processed products, low adoption technology, high production
government investments, selling based costs, large black markets
on personal relationships
Opportunities Threats
Netherlands: improvement of sector’'s imageéletherlands: reduced social acceptance | for
improvement of logistics and industrial pig production, no solution for
information exchange, collaboration waste management, increasing production
with foreign mass-producers costs
Germany: larger farms, increase in export, nickBermany: many small farms, federal structure
market development, network slows down decision making, low piglet
coordinators production, imbalanced relationships
Spain: product development (health/ between links in the chain
convenience), immigration labour forgeSpain: increase of input costs (feed), decreasing
brand development (e.g., Iberian pork domestic consumption per capita,
Hungary: niche market (Mangalica) increase of costs related to legislation
development, government support, saléfungary: poor image, illegal slaughterhouses,
to Greek and Croatian markets, large price fluctuations, lack of sectpr
improved technology strategy and government support
Greece: improvement of sector’'s image, nefareece: eco-tourism competes with pork indugtry,
product development, consumer high input costs compared to competitars,
preference for Greek pork reduced social acceptance of industfial
pig production

5. Conclusions

This paper presents major developments in the Earoppork sector. Further concentration is
expected in the different links of the pork chaBouthern and Eastern European countries are
following this trend that started 10-15 years ag®dorthern European countries like the Netherlands,
Germany, and Denmark. However, there seems todra for specialty and/or regional products that
focus on niche markets (ham, sausages, etc.). tamgoexamples are the PDOs for cured ham from
Spain (e.g. Jamon Iberico) and Mangalica pork rfreat Hungary. Moreover, there are many more
examples of processed products that have a rediasé or that aim at a high-quality segment of the
market (e.g. the “Bellota” ham from Spain).

Quality management systems in North-Western Euiopeasingly cover the whole chain, and are
supported by chain-wide information systems. Ttsystems now even extend to small and medium-
sized companies. Contrary to such developmentthier dood sectors, the development toward chain-
wide quality management systems in the pork sestdreing led by slaughterhouses rather than
retailers.. Southern European countries are foligvauit, while Eastern European countries have just
started to catch up with EU legislative quality demds.
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Especially in North-Western Europe, the slaughtesedink in the pork chain has been consolidated
and this trend is expected to continue. Prime g@kesnare the two largest European companies:
Danish Crown, in which a large part of the Danistikpsector is integrated, and the Dutch-German
Vion Food Group that now covers more than 50% eflutch-German pork meat processing sector.
However, in the Netherlands and Germany pork predudiave remained independent from the
slaughterhouses (coordination takes place througdlity and information systems). In Southern

Europe there is (still) much more fragmentation aothpetition between companies in different

stages of the pork chains.

A large challenge for the European pork sectooisriprove its image. In some European countries,
like the Netherlands, Denmark, and Greece, consuae critical with regard to industrial meat
production and concerned about issues like animedfare, environmental pollution, etc. In other
countries, including Spain, it is the image of fleek meat itself, which is seen as fatty and ulthga
that threatens the sector. Moreover, competitioomfrother economic activities, like bio-fuel
production in Hungary or tourism in Greece, is imgtfpressure on the position of the pork sector.

Competition from mass producers inside and outideEU, such as Brazil and China, as well as
competition from traditional producing countriekdiCanada, could become another challenge in the
future. Within Europe, competition is emergingvbegn producers from the “new” countries (like
Poland) and producers from the “old” countrieikel the Netherlands. This competition will further
re-structure the European pork sector and pusiwirds low-cost production. On the other hand, the
high productivity of in particular Northern Europeaountries can help them keep or gain a strong
position in international markets, while their stgoknowledge base and technology can help them
export knowledge and technology and/or start coliation or joint ventures with foreign mass-
producers.

6. Discussion and further research
Based on the results of the study, tentative miatbetween the aspects examined can be formulated.

Public institutions formulate baseline (qualitygudations which chain actors have to comply with.
These regulations to a large extent shape thetgumadinagement systems chain actors implement. The
guality management systems are also shaped bwdaional private quality standards set by chain
actors. Additionally, innovations enable chain estim improve quality management systems through
new integrated information systems or governancmgo For example, large feed producers in the
Netherlands developed a collective system to cbatrd secure a safe supply of inputs. Importastly,
two-way relation seems to exist between quality agament systems and governance. This is because
different quality management systems need diffegenernance structures to set and enforce quality
throughout the chain. For example, as is discugseséction 4.3, in the Netherlands and Germany
widely accepted quality systems like IKB and QS lioifhy align chain-wide activities, making
(quality-related) chain-wide coordination possibgthout large-scale integration of governance
structures.

Different quality management systems also leadifi@rdnt (quality) performance, and thus make

different types of product-market combinations asdde for chain actors. Performance is also

directly related to (innovations in) technology agolvernance forms. To compete in the European
pork market, continuous development in technolagyecessary. For example, the use of obsolete
technology hampers the productivity of the Hunganirk industry. The link between governance

and performance is less clear, but certainly alssent, in other countries. For example, in the
Netherlands the decentralised structure of thesmguallows chain actors to focus on their core

competencies, and has thus increased the effic@nagtors in the Dutch pork chain.

The relations identified between the various agpexamined in the study are illustrated in figure 2
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Figure 2: Framework for further research

Based on the results of this analysis, some impbedaestions for further study can be formulated:

- Which combination of governance forms and qualitytems/standards will lead to the best
market performance, in terms of profitability, cdiapce with consumer demands and
diversity of products?

- How can product and process technology contribotantproving quality systems and
strengthening the connection between companieshansharket?

- Which product, organisational and marketing innimret are necessary to improve quality
systems and market performance?

- How can governments help the sector further deviedgplatory frameworks for various types
of chains (e.g., DOP product chains) to comply witarket demands and at the same time
strengthen the competitive position of the Europsank sector?
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