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Abstract

The demand for safe, healthy and sustainable food products is increasing. Not only consumers, but
also governments want to havaore information about food products. Traceability plays here an
important role. The fish supply chain is a chain which has a lot of difficulties with regard to
traceability.
The changing demands have led to new rules and regulations with regard toliilitgea
the fish suply chain. The EU requires detaiiefbrmation of fishing companies. This information is
not always available for companigsecause lot of information gets lost in the fish supply chain.
Companies do not have the capacitykimep all the required information attached to the
related fish products. The mentioning of exact fishintptins and the name of the vesseho has
caught the fish is difficult to amage, because fish products do not stay separated during the
processingtage of the products . If thequirementsfor the detailed information could be adjusted
to less detailed informatiora lot of problems will be solved in the fish supply chain.
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Introduction

This is a thesis for the University of Wageningen. It is an investigation todhkems in the fish
supply chain

The fish supply chain is facing a lot of problems with regard to traceability. New rules and
regulations are making these lems more complex for companies. Therefore is the main question
of this thesis: Which problems occur in the fish supply chain with regard to traceability and how can
companies handle these problems?

Thisthesis starts withan overview ofraceabilityin the food supply chairChapter one
answers how traceability is implemented to the food supply chain in general. Next, the difficulties of
the complex fish supply chain with regard to traceability and information exchange will be discussed
in chapter two. e third and last part of this thesis is an elaboration of interviews from two
wholesale and processing companies of the fish supply chain. The companies were asked to tell how
they face traceability andow they cope with traceability
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1. How can traceability be implemented to the food supply chain?

The demand for food products that are safe, healthy and have a high and consistent quality is
increasing. Consumers demagdarantees for food characteristics, thus callingtfansparency and
effective response if a problem arises (Trienekens|l2011).The consumeralso require product
availability in broad assortments yeasund at competitive prices.

Consumers have beconigcreasingly concerned about the quality andiea of food and the
negative effects of bigndustrial production (Zuurbieet all2007). Millions of people in OECD
countries (Organisation for Economio-@peration and Developmenpet ill every yeafrom food
contamination(OECD, 2014)mportant cases are salmonella, campylobacter and E. coli TB&.
public attention to safety and security of products that people use, has increased in recent years due
to a number of high profile product recallérucheck, et all 2071

Food sectors have rapidigternationalized in the last past yeaRetailers and food
industries source their products from all over the world. This transforms the food industry towards
an interconnected system with a large variety of complex relationships. The product assortments
the supermarkets have spurred an enormous growth. These developments have changed the
production, trade, and distribution of food products. (Zuurbier et all, 2007)

Collaboratiorbetween different actors in a supply chain has become more importantt, n
only to achieve safe and higjuality food products for the consumer, but also for the market
demand for food which has become more heterogeneous and dynamic. More raikated
activities in various stages of the food chain, to serve thgaing trendtoward masscustomisation
prevalent in this and other sectors, are required. It is a challenge for the food sector that market
demands are currently insufficiently translated thréutpe food supply chaininformation exchange
between different actors of aupply chain is here importariRata has to be collected, analysed and
exchangedThe collection and administration of products, resources aindg¢ss data, are in most
casegequirements from food quality and safety standards.

National and internationajovernments are responding to these changing demands by
imposing new legislation and regulations in the area of food quality and safety, as well as changes in
the area of trade laws that have led to more open mark&svernments primarily focus on the
protection of the public health and safety by creating legislation and regulations in the food sector.
The Food and Agricultural Organization (FAQ), the World Health Organization (WHO), both UN
organizations, and the WatlTrade Organization (WTO), are dealing with food safety issues on a
global level. As a result of the Food Standards Programme, the Codex Alimentarius was established
by the FAO and WHO to act as an umbrella organisation for policy making redacdirana global
level in 1962. Another example is The General Food Law of tireemented in January 2005,
whichstates the primary liability of food and animal feed companies in the event of unsafe products.
This implies the implementation of monitoring systs at company level. (Trienekens et all, 2011)
These regulationare placing more emphasis on quality and safety control, antlameability of
food products.
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1.1 The food supply chain

Each food product follows different steps during the processing of that product. These steps are part
of the whole food supply chainevtically linked companies collaborate to put products on a market.
More than one supply chain process can be identifidtese operate either parallel or sequentially in
time. Companies may play different roles in different supply chain settings. As a result, companies
collaborate with different supply chain partners. These partners could be their competitors in other
suppl chain settings. Supply chain actors may be involved in different supply chains and participate
in a variety of supply chain processes that change over time and in which dynamically changing
vertical and horizontal partnerships arequired (Trienekens eall, 2011)

Companies need to understand the way competition is changing to build a strong food supply
chain. Supply chain partners have to coordinate and share information to be competitive. To
accomplish this exchange of informatianformation systers are neededThe activities of each
actorin the food supply chaiahould be closely coordinated, becaukeseactors havdaheir own
role in assuring thguality and safetyf their products

As mentioned before, information exchange is here importdihiefood industry has
different motivations regarding the information exchange in the food supply dfiaianekens et all,
2011):

1 Companies need to comply with differentiating demands from consumers as well as
legislative demands.

1 When incidents occur, companies netmrecallthe products from markets or links
downstream the supply chain to limit the incident and minimise costs.

1 Optimisation of business processes will be much easier as product and process attributes can
be coupled with process performance by improving information exchange.

1 By paying attention to the labelling of products according to quality attributes, food
companies can add value to thgiroducts.

Detailed registration of different processes, recourse and product characteristics is essential for the
food industry with regard to the information exchange for the purpose of product differentiation,
traceability and recall management, production management and for complying with new rules and
regulations. Product information is information about the composition, sensory aspects and residue
information about products. Information of processes concerns informatimugthe origin of the
product, the history of a product, storage time, quality variation, and resources used and waste
(Trienekens et all, 2011)

Information systems should make it possible to determine the source of a quality or safety
problem, when sucla problem occurs with food products. The systems should make it also possible
to locate products with a quality or safety problem which are already more downstream in the
supply chainNlaruchecket all, 2017). Information systems will be discussed in more detail in
another paragraph.

Supply Chain Management (SCM) approaches can help in the analysis and redesign of
product and information flows throughout the chain from primary producer up to the consultner.
has a direct influence on traceability and food safety iss(iBisenekens et all, 2006)

Traceability in the fish supply ctain -8-



Tier 3 to Tier 3 to

Initigl Tier_2 Tier 1 Tier 1 Tier 2 Consumers/
suppliers Suppliers Suppliers Customers Customers End-Customers
’_______ﬂ
E—
—
w
& ——12] 2 o
= : ©
o —— e == £
2 = (n} Kl <yl R
= == 3
i o . » Q
Q - £ 2 4
s © 2 > e — = ] 2 S
=1 E _— : ) o -
@ [~ — . - — | § g
@ ~ :
= 3 N c E
g 2 =1 —=Ang | 2
3 -~ - aa ‘:' ~ P 5
- SoE==3] |8
MR TEL
<~ - -
~C =S
==
Managed Process Links . Focal Company

= = = Monitor Process Links
Not-Managed Process Links
-——— Non-Member Process Links Non-Members of the Focal Company’s Supply Chain

Figure 1: Supply Chain netwatkucture (Lambert and Cooper, 2000)

D Members of the Focal Company’s Supply Chain

The figure of Lambert andooper (figure 1) depictsupply chain. SCkdkes onecompany as
being in the centre of a network of suppliers and customers with whom the company has to
cooperate in ordera deliver value to the consumer (the focal company in figuréda)important
aspect of SCM is the exchange of information throughbatdifferent stages of the chain.
Guaranteeing high quality and safe products is essential in a complex andriiioal network of
suppliers and customers relations. A food supply chain is functioning well, when quality and safety
data from all the releant processes is collectestored,analysedand shared The food supply chain
is dealing with different influences which can have an impact on this functiofimege influences
are divided in four major areas of influenc#fs economics area, the techlomy area, the social and
legal area, and the environment are&influences (Trienekens, 2006)
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1.2 The four areas of influence in the food supply chain

In the food supply chain are different areas who each have influence on the supplywhin,is
mentioned before. These areas are also called food system dimensions. The four areas, which are
mentioned before, are the economics, the technology, the social or legal, and the environment area.
Figure 2 makes these food system dimensions maiblel
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Figure 2: Food systerd@mensions (Trienekens, 2006)

The direction of the arrows in figure 2 goes both upstream and downstream the supply chain.
This indicates that the information flow of a food supply chain also goes upstream and downstream a
food supply chaininformation exchange between different actara foodsupply chain is
important, because each actor nestthe right information.

The area of influence which is related to efficiency and consumer orientation, is the
economics area. Companies must form alliances with other parties in the produotionrcto be
effective for example. The environmental area of influence is related to the way production, trade
and distribution of food is embedded in its environment. An example in this area, are sustainable
food production systems. The area which is tedgto the way technology can be applied to improve
production and distribution of high quality and safe food products, is the technological area.
Important issues in this area are standards in relation to national and international legislation and
regulaions, systems to guide and control processes and flows of goods throughout the supply chain,
and provision of product and process information to the public. The fourth area, is the social and
legal area of influence. This area is related to societal caiméérto production, distribution and
trade of food and to issues like animal welfare and sustainable sexi@lomic development.

Examples of important issues in this area are national/EU legislations and consumer expectations
with regard to foodproducts (Trienekens et all, 2006)

The environmental area @ne of the areas with the most influences nowadaysstainability
is becoming more and more importarithe several food incidents and scandals that have taken
place mentioned before, have led to masastainability in food supply chains to regain and retain
consumers trust. Sustainability comprises environmental issues, s&stiek and expected returns.
Sustainabilitys defined as a situatioin which the needs of the present gendaoat are met, wihout
impeding withthe satisfaction of needs of future generations. (OECD, 2010)

According to Wognum,aenpanies need to respond to public pressure by information
LINEPOSaaAiy3a FyR AYONBIFaSR (NI yaLl NSy Oeltisher?ld O2 y a dzY
important that data iselevant, accurate, factual, reliable, timely, and available in an appropriate
guantity. Quality information habe readable, while information exchange must be reasonable and
properly arranged. This poses strict requirams on systems that support communication towards
consumers and stakeholders of a food supply chain. (Wognum et all, 2010)
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Labelling of food products is compulsory in the European Union (EU). Labels should make it possible
to trace the origin of productand to offer assurance of intrehain quality in transactions between
supply chain actors. The rules and regulations of labels will be discussed in another chapter. Supply
chains that wish to distinguish themselves from other supply chiongxample tobe sustainable

often use labelhgas an information instrument. That particular information is added to the agek
information of the products. Cooperation between all actors in a food supply chain is required to
improve sustainability. The data whichlivibe exchanged has to be relevant, accurate, factual,

reliable, timely, and available in appropriate quantity, which is mentioned beldris. contributes to

more transparency by making it possible to offer that specific information to buyers and consume
(Wognum et all, 2010

1.3 Transparency in the food supply chain

Transparencyih & dzLJLX & OKFAY A& WiKS SEGSyid G2 6KAOK
understanding of, and access to, the produelated information that they request, without loss,
y2AaSI RSt I &Tridnekdds, POALATinAsphteAcay $erve various nés in the food and
agribusiness. It can improve market efficiency, it can increase the information exchange in the whole
supply chain, the food quality can be made more consistent, it leads to the support of product
differentiation, and logistical and press optimisation may serve operations management
considerations. Besides consumers and the government, food companies are one of the main
claimants of transparency in the food supply chain.

There have been series of food scandals and scares during tlievedecades (Banati,

2014). This have led to developments in cotdrrequired to ensure that quality and safety of
products are being met. Traceability plays here an important role.

Product traceability requires that businesses have the expertise tewetproduct history
information (Engelseth, 2009). The need for food product traceability is increasingly a global issue.
Developing food product traceability systems has proven a major challenge both technically and
economically (Engelseth, 2009). Fooggly is a collective responsibility of a netwatkucture of
global business actors. It supplies foodoilgh managing flows of food whielso sharethe
collective responsibility for providing information. This includes information about food products and
the relevant features of its supply. Supply chains and networks are therefore contexts of tracing food
products (Engelseth, 2009). Product traceiibib not only about how product supply is integrated in
a chain or network. It also involves primarily logistical and marketing processes and it involves
highlighting information connectivity between actors supporting product supply. Infoomas the
core resourcdnvolved in tracing a product (Engelse2®09).Information connectivity is therefore
the aspect of supply integration that creates foundationl&der tracing products.

According to Lindgreen and Hingley (2003), product informatibansiled by multife
actors. It stateshat the quality of product traceability depends on the degree of network
transparency. Actors are easily able to determine the safety and quality of food product when a food
supply network is transparent. Traceabilipyms an important element iassigning the quality of a
food supply chain (Trienekens et all, 2006)s important in following food products in each step of
the process of a product.
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1.4 Traceability in the food supply chain

Accordingtai KS 9 dzNB LISIY [/ 2YYAaaAaz2y QiookpllidyliisSuctessillS NI 2y C;
GoKSY Al RSYlFYyR&a GKS GNIOSlIoAfAdle 2F FSSR FyR T2
facilitate such traceability must be introduced. These include the obligétioleed and food
business to ensure that adequate procedures are in place to withdraw food and feed from the
market where a risk to the health of the consumer is posed. Operators should also keep records of
suppliers of raw materials and ingredients golt &t G KS &2 dzNOS 2F | LINRBof Sy O
O9dzNRLISIY [/ 2YYAAAaA2YQ&a200KAGS tFLISNI 2y C22R {I FSi
Traceability is the ability to trace and follow a food, feed, food producing animal or substance
through all stages of production and distributi@@Uregulation¢ Food Law). lis an important aspect
for transparency in a food supply chaimhich is mentioned beforeBy sharing information between
partners, flows of thesupply chain can bmanagedetter whichleads to lower costs and more
flexibility throughout the supply chainTraceability is of importance ahain level, as well at
company leel (Trienekens et all, 2006). Such traceabdlitstem should provide information on the
location of the product and on the history of the pratt at company ével. This includes prodtiand
process information. Athain level, information about the location and information of the origin of
the product level is important. It is also important to identify the current unique characteristics of
lots and the histoal relationship between lots. A lot is a number of products that have unique and
homogeneous characteristics with a common history in process conditions (Van der Vorst et all,
2006). A batch is a number of products made under certain conditions, wintesaal sub set of a
production batch. There can be many lots, coming from a single batch. The lot should be traceable to
a batch (Van der Vorst et all, 2006).
Traceability systems aresed for different purposesThe systemare used for recall
managementconsumer information, logistic management in distribution centres, for quality
management, risk management in food chains, efficient sales processes in supermarkets, and for a
lot more elements. Three requirementsin be put on such a chain traceabilitformation system.
These demands arB) identification of produce and pitucts throughout the food chain 2jacking
of items throughout the food chain 3jaceability of items throughout the food chain. The
identification aims at recognizing an item asraque set of data. It provides items with unique
codes, like barcodes, labels or tags. The demand tracking of items, is the determination of the
ongoing location of items during their way through the food supply chain. Demand traceability is
about tracirg aims at defining the composition and the treatments an item has received during the
different stages of the supply chain. Chain upstream, or backward tracing, aims at determining the
history of items. It is used to determine the source of a problemadfactive item. Chain
downstream, or upward tracing, aims at the determination of the location of items that were
produced using for example a contaminateatch of raw materials. The figure below, shows the
different directions of traceability in a foodipply chain. (Trienekens et all, 2006)
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Product identification and product tracking and tracing are different from each other. Each
refer to a different set of requirements imposed on products and materials. The importance of
identification is to be able to clearly distinguish one material adpict from another during the
manufacturing process. This distinction can be by means of labels, tags, routing sheets, colours, etc.
Identification is typically done according to the suppliers established procedures. Tracking and
tracing is the possibilitio determine where a product is located and to trace the history of that item.
It should also be possible to determine the source of a problem, which also should led to the
possibility to find out where other products with a same problem are locateddrstipply chain.
(Trienekens et all, 2006)

Registration of process and product characteristics is becoming more important for food
industries. Not only for the information exchange, but also because of new rules and regulations
from the European Union witregard to traceability. There are some factors in the food sector which
make traceability more complex and make it hard to achieve. These factdiiiareekens, 2006)

1 Diverging and converging product streams that make it difficult to follow differemt
materials that go into the products.

The irhomogeneity of raw materials and (inter) mediate products.
Contamination of different batches of raw materials.

Batch or continuous production.

Many sources of batches of raw materials.

Many actors with formkand informal relationships in the supply chain.
Lack of connections between physical and administrative product flows.
Variable and multievel recipes.

Presence of active material.

Perishability of food products.

= =4 -8 -4 -8 _a_°a_-°a_-2

These factors do not only make traceability hard to achieve, but also make information exchange
hard to achievelt is important that information from each step of a food supply chain is exchanged
with other actors as mentioned in the previous sectiongidslis most of all important withegard to
traceability. The next part will discuss information systems in a food supply chain and will discuss the
most common problems in sudystens.
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1.5 Information systems in the food supply chain

It is important fa a food supply chain that inforation of products from each link of the chais
linked to that product. Especiallyrftraceability, which is mentioned beforBut it sometimes
happens that the majority of information that can be linked to product&fisat the supplying
company. The information is émupled from the products. Only the aggregated information is
attachedto the product in following linkghrough the supply chain. Traceability is then guaranteed
via the coupling of aggregated producbperties to detailed product properties by codes or
certificates Trienekens at all, 2006). These codes and certificates have the possibility to give access
to the information left behind at the links upstream the chain. Companies should implement
information systems that are able to identify, register and track the product throughout the chain,
while preserving the link between aggregated and detailed product infoondfirienekens at all,
2006).

De-coupling the infomation of a product preventmformation overload. Detailed data will
not be exchanged, but this data still remains accessible by means of identification. The information
de-coupling point (IDP), is the point where the-deupling occurs. Figure 4 makes this point more
visible. Detded information goes in and aggregated product information goes out. By a code, for
example a barcode or a tag, this detailed information can be traced back.

Integrity audit

Aggregated
Product
properties

Detailed

Propertics

< SO S JIN Pl
Traceability via code

Figure 4: Information deouplingpoint (Trienekens et all, 2006)

Itis essentih T 2 Mhht théytar@ taggednd defined carefully to be able to guarantee product
Al ¥FSéeée IyR ljdadtAaded 2Stf RSTFAYSR L5t Qa gsinf f  YI 1 S
an accurate and easy way.

Visible identification instruments are oftapplied for identification of products, like tags
(eartags), barcodes, and/or tattoos (Wognuwrhall, 2010). Companies use computerised central
databases to record information which can be used to diagnose a certain situation. Data that need to
be availakte should for example compromise farm location, farm type and practises, animal owners,
animal stocks, movements, means of transport, documentation, legal framework, and
establishments where animals are sold (Wogretrall, 2010). The analysis of such taaiion takes a
lot of time because the database constantly has to beasdate and a large part of the data entry is
done manual.
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The use of electronically readable devices, like radio frequency identification tags#g$)has
increased to improg database consistency. Other systems which are used are quick response codes
(QRO2RS&U0 2NJ g6SoaritSa oKSNB O2yadzyYSNE 2NJ Odzad2 YSN
products. QReodes are a type of two dimensional barcodes. A customer can scan these &nd
can get the required information on a mobile device, tablet, etcetera.
Barriers to achieve chainide traceability aren technological and organisationigvel In
many food supply chains, a large number of actors are involved. Material amohatfon flows
often cross several organisational and country borders (Wogetatl, 2010). Thexchange of
information in such food supply chaiascomplex case.

1.6 The fish supply chain

Nowadays, the food supply chain is struggling with transparandytraceability. It starts with the
demands for certain informatioaf food products. Companigsact upon these demands by trying to
offer the right information. This information exchange is important for the transparency and
traceability of the supplyt@ain, because, ten this information exchange does not work well,
information will get lost and this will affect the traceability.

A food supply chain which has a lot of problems with regard to traceability, is the fish supply
chain(Karlsen, 201)1 Becase of loss of information and new rules and regulations, traceability is a
huge problem. The information systems in the fish supply chain are not able to collect, store, and
analyse quality and safety data from all of the relevant processes.

Factors thahave effect on the complexity of traceability in a food supply chdiith are
mentioned in section 1.4can be applied to the fish supply chain.

Convergent product stream Divergent product stream

~.
" g

Figure 5 Convergent and divergent product streams in the fish supply chain

¥
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U The fish supply chain hdssergent and convergent products streamgyieh are represented
in figure 5 It starts with a convergent product stream from all thesses to the auctionThe
auction is dependent on the products of the vessé&lse product stream from the auction to
the wholesaling or processing company is divergent. The auction sorts all the fish products by
size, quality, etcetera. It makes the choices for the wholesalers or processors. The
wholesalers and processors chose all the products they want and the audgbwers it to
them. The figure bellows shows these convergent and divergent product streams.

U The fish supply chain has several divergent and convergent product streams. The stream
from vesselo auction is a converging product stream. The auction gets f lot ofvesses$
different products.

U Per fishspeciesnot all catch is similar. The heterogeneity within one spetialkes
traceability complexAt the auction, ish fromdifferent vessels are put together to
subsequently separate by siZEhis make#t verydifficult to trace each fish back the
origin.

U This mixing cakead to contamination of products. When one product is contaminated with,
for example a bacteria, it is easy to contaminate other products with the same bacteria when
these products will be mixed with each other. Cross contamination is a general problem in
food industries. When a product is contaminated, it is difficult to find out from whéssel
the contaminated fish came from. Also the range of the contamination can increase when
more contaminated products are mixed with other batches. When this ramgeases, it will
become more and more difficult to find the source of the contamination.

U Inthe fish industry products are produced in batches, but also continuous production takes
place. When you look at the flat fish industry, a lot of plaice figindsessed at the same
time in a continuous way. When you look at a processing company which process a lot of
different species, eacspecieswill be processed in batches. This processes cannot be
continuous. When you look at a flatfish company who is psecey a lot of flatfish, it is
difficult to trace each product. Identification can only be kept through time of production in
this way. When products are produced in batches, each batch can be identified. But these
batches can consist of one fisheciesbut from differentvesse$ and different catching
areas.

U Fish products are coming from all around the world. Because of this internationalisation,
food chains and networks become larger. This makes traceability also hard to achieve.

i Some end products corssiof more than one fisepecies Variable and muHievel recipes
make traceability more complex. The more species are in the products, the more difficult it is
for companies to trace the origins back.

U Perishability is also a factor that complexes tradkigtof fish. Fish products have a short
storage life. For wholesalers or processing companies, this means that the fresh fish which
came in one day, has to leave the same day. Therefore, batches cannot always be grouped.
Batches with different attributedike a date, have to be separated from each other. Each
batch has different information. When you have a lot of different batches, it can be difficult
to keep every batch with the information of that batch separated from each other.

Althoughseveral derelopments have taking place in the past yeatd, the fish supply chain is
facing a lot oproblemswith regard to traeabilityand information exchangeDue to climate
conditions, tags or barc&s cannot be used. The fish supply chain is not comparable to, for example,
the pork supply chairOne pig for example, provides more pieces of meat. This makes traceability
more or less easier because you can trace a piece of meat back to, for exaragintif\wognum
et all, 2010) But unlike pigs, more fish species have to be processed to get one end product. This
results to a lot of mixing and losses of information.

The problems with regard to traceability and the information exchange will be distusse
the next chapter. This chapter starts with a graphical representation of the fish supply chain (Figure
6).

Traceability in the fish supply ctain -16-



Figure 6 The fish supply chain
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2. How is traceability implemented in the fish supply chain?

2.1 The fish supply chain

As mentioned beforgfigure 6is a graphical representatiasf the fish supply chain. As you can see,
the fish supply chain consists of four mdjoks. These links are catch, auction, wholesale and retail.
The processing of caught fish is mostly done by the wholesaling comfiaisyleads to fish
companies with integrated value chain operations. This willibeussed in the next paragraph

EacHink of the fish supply chaihas new information about the product. This makes it
difficult for companies in other links to trace fish products backwards in the chain. It is important tha
information does not get losfThis is where the problems of traaddglity in the fish chain starts.

81

Figure 7 FAO catching areas

All the seas and oceans in the world are divided by catchingaseacalled FAO areas (figujeFish
vessels are catchirfgsh in these areas. But one spegi® not in one particular part of one area. This
fish is caught in mer parts of that area. Not all vessélave the capacity to keep the spesfeom a
particular location of the FAO area, separated from the sapexiesvith another location of the
sameFAOQO area. That is why all the fish of @peciess put together to be sorted out. This leads to
the loss of information of the exact catching locations of fish.

As yai can seen the link Auction in figure,@achspecieswill be sorted out on size whah
arrives at the auction. This is also a way of losing informatieryou can see in the figure at the box
Sort Whether or not the fish waseparated on board of the vesseachspecieswill be mixed to
compare it on size. Information of exact locatioran be lost. The fish will be put in boxes for the
guality check, and the boxes eventually will go to the buyer of the boxes.

When the boxes with fish enter the companies in the Wholesaling/Processing link, all boxes
of onespecieswill be mixed. Here ain, the information of exact locations, if is still was available, is
lost. But not only the information of the exact location in a FAO akésn information of which
vessehas caught the fish is not available anymore. All fish is put together tdddedil skinned,
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labelled and stored. After the fish is processed, you could say that in practice no ititorrobexact
locations or vessels available anymore.

The labels can only tell the FAO area and quality information about the product. The Retail,
the last link of the fish supply chain, does not always have specific information about fish products in
this case.

t 2 NI SND& ¢éahlheds®d ta BetelfiuBdérstand the different activities throughout
the fish supply chain. Bhvalue chain of Portés representedn figure 8.
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The primary chain activities are inbound logistics, operations, outbound logistics, marketing and
sales, and service. The inbound logistics includes thewiageand warehousing of materials and

their distribution to manufacturing. Operations is about the processes of transforming inputs into
finished products and services. The primary activity outbound logistics, includes the warehousing and
distribution ofthe finished goods. Marketing and sales includes all activities which has to deal with
the identification of customer needs and the generation of sales. The primary activity service is about
the support of customers after the products and services are teoldem. The value chain has
consistency with the four major links of the fish supply chain:

U As mentioned before, inbound logistics is about receiving and warehousing of materials. The
first two major links of the fish supply chain are catch andtion. These two links combined,
are the inbound logistics. The auction receives the products from the vessels.

It is up to the auction tanake sure the products are ready for the auction, and to transport
the products to clients.

U The link wholesaling @hprocessing of the products is the primary activity operations.
Companies transforms all inputs into finished outputs in this stage of the supply chain.

U The finished products has to be stored and eventually delivered to the clients of the
wholesaler or ppcessing company. These clients are often retailing companies. The
warehousing and distribution of thenfished products is are part ttie outbound logistics.

U Demands an important aspect for fish products. As described before, consusmners
customerswant to know more about the products they consuraebuy. The retail has to
react on thesedemands. Traceability cdre usedhereas a marketing tool. Retail is part
the activity marketing and sales.

Traceability in the fish supply chain -19-



U Companies offer different types of services for tradients. For example, when the ditg of
a product is notight, a customer can bring it back and gets a new product with the right
quality. Traceability is also an example of a support for consumers. When consumers are
aware of the products they buy, ¢ly want to know what happened to the products in all
stages of the supply chain. When consumers, for example, are conscious about sustainability,
they would like to know how the fish is caught, etcetera. If consumers want to know more
about the quality of products, they would like to know at which location the fish is caught.
These examples are part of the primary activity service.

Each link of the supply chain has new information about products, but this information often
becomes a deoupling pointNot always can this information be traced back to the origin.
Companies can trace the products back to a certain location, for example the FAO area,that no
exact location or vesséhat has caught the fish. This leads sometimes to labels initbrred
information because the companies mergyessing fsm which vessehe fish was sourced and at
which location the fislis caught.

2.2 Information systems in the fish supply chain

Many seafood companies have integrated value chain operatammentioned before. part of the
chain is owned and operated by the same party. This has led to a more holistic approach to
management by looking at the wed chain as a whole. In figureéb8low, you can see an example of a
value chain of sea food. G€&iing, landing inventory, processing and marnkgtare linked to the four
major links of the fish supply chain which is shown in the graphical fish supply chain. The first layer
shows the operations within the value chain. The second layer shows the nseftiothe collection
of data. The third layer shows examples of data which can be colled@d¢irsson et all, 2010).
Landing inventory is done by the Food and Drug Authorisation. One seafood company often

owns the processing part and the marketing part

Catching

Landing inventory

Processing

Marketing

Electronic logbooks

Raw material stock

Processing info

Marketinfo system

system system
Catching area i ici i i
g Quality of icing Fillet yield Orders
g -
Ea50Ns Days from catch Total yield Price
Spaci
pecies Temperature Defects Complaints
Size of catch Inventory Product mix
Figure 9 Adapted from the value chain of seafooddrgeirsson et all, 2010
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The informationof each linkhasto be stored analyseand exchanged. Different information systems
are used irthe different links of the value chain to manage these data.

T

Information systems in catchindreporting dataof individual vessels has been required in
Europe for some time. This has been done by filling out logbooks. Electronic logbooks are
used most of theime, few are still working with paperwork. The reporting starts with
entering the caught fish. The captain has to report $peciesthe size of the catch, relative
size of eaclspecies, the catching equipment, the location, date, weather conditions and
other factors which could have an influence on the conditions of the caught fish. For
information about the link catching, are often electronic logbooks used. This data has to be
sent to the control authoritfV&A, 2010). Each vessahger than twelve meers, has to use
electronic logbooks to report the iafmation of his catch. Vessdlsat are smaller than

twelve meters, may still use paper logbooks. Suppliers of segfomtlictsmust show to the

EU that their supply is not coming from illegal, unreported and unregulated (IUU) fisheries.
Batches of caughtgh can be loaded to other vessels. The captains of each Vess&)

declare a statement of transferability (V&A, 2010). Tdentification number of the vessels

the destination of transferability and a detailed description of the batches has to be
reported.

When batches entethe auction, the control authority (Food and Drug authority) weights all
these batches. Each speslas to be separated and orderdy weight, size, etcetera his is
most of the time already donebmard, but this could also be done at the auction.

Information systems in landing inventoryRaw material stock systems or information
systems at the auctioimclude data such as quality of icing of prodydemperature
measurements and inventory levels (Margeirsson et all, 20085.information systems are
mostly not as advanced asdbe used in electronic logbooks, because the informatiay

be a mixtureof database based software solution, spreadsheet and paper. Labelling the fish
tubs with the information of the catch is most used. Radio frequency identification (RFID)
tags or barcodes have also been used as identifiers of storage units and data dButage.
climaticconditionssuchas temperature and humid environment, make it difficult to work
with RFID tags and barcodes.

Information systems in processingror the processing part different processintpimmation
systems are availablegif example Inno& from Marel, a system which controls the
production and monitors in real time. The different systems vary, but have in common the
feature to manage data from processing and sometimes from marketing. Processing
managers may require different informatiorofn the systems (Margeirsson et all, 2010).
Contribution margin calculations for example are based on the information of the systems,
next to data orthe monitoring of the yield at different stages of processing, the monitoring
of defects and the monitorirg of quality.

Information systems in marketinginformation systems in marketing are often connected to
the processing information systems. Data experts need to use raw data and manipulate and
analyse this data to provide information of value to managbftargeirsson et all, 2010). An
informal link between marketing and processing parts of the vahan existslt is

important to link all the data collected in order to make full use of the ditargeirsson et

all, 2010).

Each information system has moeet with demanddgrom different actors of the fish supply chain, for
example governments or customers. These demands have different influences which again, can
influence the information systems.
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2.3 The four major areas of influence in the fish supplyicha

The food supply chain has different influences from different areas which is mentioned before. These
areas are the economics area, the environment area, the technological area and the social and legal
area. One area has more influences on a sypphn than another area. The foareas can also be
applied to the fish supply chain.

2.3.1 Economics area of influence

The increasing demand for more healthy, sustainable, and safe food products from consumers, has
led to an increasing demand of sustainable fish products. More sustainable fish is sold in the
Netherlands in the last past years. Consumers spend 9,8% mawstainable fish in 2012,

compared with 2011 (Monitor Duurzaam Voedsel, 2013). The fresh fish supply chain has responded
to this by putting more emphasis on quality, control and sustainability of fresh fish products. This has
led to more cooperation betwaecompanies of the supply chain. The cooperation has again led to
more efficiency.

2.3.2 Environment area of influence

As mentioned before, the fish supply chain is putting more emphassistainability. Fish vessels

are becoming morsustainable. Th&U has implemented rules with regarding to the way fish has to
be caught (Rijksoverheid regels beroepsvissers, 2014). The marine environment is taken more into
account with these new fishing techniques. Fish quotas are also an example of these newhaules. T
implementation of fish quotas is a way of protecting fish species, and protecting the marine
environment. Also the demand for more sustainable fish products plays a role in this area.
Companies in each link of the fish supply chain puts more emphasisstainability.

An organisation which plays an important role in sustainable fish, is the Marine Stewardship
CouncilP CAAK LINRPRdzOGa tl10SttSR ¢gAGK I a{/ floSftz
certification and eco labelling program for sustainadd@food (MSCY.0 becooperative with
sustainable fish, each company in the supply chain has to prové tharks with MSC to be sure
that is can sell MSC labelled fish. Companies have to work together to share their information about
these products. Each company has her own MSC certificate. These certificates can help companies to
find other companies whalso want to work with MSC fish products or who are already working with
MSC labelled fish. This leads to a cooperation between the links in the fish supply chain, which can
also be a part of the economics area in influer(t&SC, 203)

2.3.3 Technologidaarea of influence

Different technologies are applied in the fish supply chain to improve the production of safe products
with high quality. A system who guides and controls processes and flows of goods throughout the
supply chain is Hazard analysis anitical control points (HACCP). It is a systematic preventive
approach to food safety from hazards in production processes which can cause products to be unsafe
(Luning, 2009). It reduces the risk of these hazards to a safe level. These hazards ckngicalbio
chemical or physical. It is a system which can be used in all stages of the fish supply chain. If every
link in the chain uses the HACCP approach, the quality of fish products can be more guaranteed. In
this food safety and quality approach, tréigg and tracing capabilities are supporting the

identification and elimination of sources of product contaminations or quality deficiencies through
backward tracing from deficient product batches. Furthermore, the identification of sources is a
prerequisie for the subsequent identification of product batches at later stages of the supply chain,
which might have been affected by the contamination or deficiencies of the initial source.

(Fritz, 2008)
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The controlling system tracking and tracing, is also uséide fish supply chain. This has become

more and more important in the receryears.Traceability istill an issue in the fish supply chain
because traceability is compleXlot of companies of the supply chain are dealing with this

complexity Becaus of loss of information, it is not always possible in practise to trace products back
to the exact catching location. This means that the companies cannot always give the right
information to customers or consumers. Companies share this informatiohedgbelling of the

products. The problems companies are facing in practice with regard to traceability, will be discussed
in the last chapter.

2.3.4 Social and legal area of influence

Important issues in this area of influence are legislations and consexpectations about food
products, which arenentioned beforeNew rules and regulations with regarta traceability in the

fish supply chaimvill be implemented this yeaiTracking and tracing has become more important for
companies, but it is difficult for companies to give the right information governments wants. MSC
also has several regulations with regard to sustainable fish products. MSC fish has to be separated
from non-MSC fish, companies have to certified themselves, etceldra fishing industry is trying to
cope withthe rules and regulations of the EU and MSC, but compan&facing a lot of difficulties.
More of these rules and regulations from the EU and M8Me discussed in another chapter.

More of these rules and regulations Wik discussed in the neghapter.
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2.4Rules and regulations in the fish supply chain
2.4.1 European Union

As mentioned beforén previous sectionghe European Union (EU) has made new rules and
regulations with regarding to traceability in food supply chains. Also in the fish supply chain.

The EU has adjusted the existing rules for labelling. New informatiequé&red on a fod
label. Acording to EU regulain nr. 1169/2011, the entriesequired on a food labedre:

The designation of the product

The list of ingredients

Each substance that can cause an allergy or intolerance

The net quantity of the food product

The date othe minimal shelf life or the maximum date of consumption

The terms of use and the terms of condition

The name and address of the company who is responsible for the product
The land or place of origin

A manual of the product when the use of the produdiiificult without a manual
A nutrition declaration

=4 =4 = =4 - =8 -8 -8 -8 f

All these entries have to be indicated in words and numbers. Some entries can be expressed in
symbols or pictograms. This new regulation has to be implemented in December 2014.
(Regulation (EU) Nr. 116921)

The fish supply chain struggles with these requirements. The chain is also facing problems
with a new pdicy,the new Common Fisheries Policy (CFP). This CFP is a set of rules for managing
European fishing fleets and for conserving fish stocks.dsgill European fishing fleets equal access
to EU waters and fishing ground and allows fishermen to compete fairly, 205§

EU countries have taken action to ensure the European fishing industry is sustainable and
does not threaten the fish populatiosize and productivity over the long tert@tocks may &
renewable, but some fishing stocks are being overfiskidd important that fishing practices do not
harm the ability of fish populations to reproducEhis new policyook effect bythe first of Jauary
2014.

The Common Fisheries Policy aims to ensure that fishing and aquaculture are
environmentally, economically and socially sustainable. They have to prosigs#ainablesource of
healthy food for EU citizens. The goal is to foster a dynamiadishdustry and ensure a fair
standard of livng for fishing communitiesCFR 2014

TheCFFstipulates that between @15 and 2020 catch limits wile set thatpromote
sustainability maintain fish stocks in the long term. The policy seeks to rfisking fleets more
selective in what they catch, and to phase out the practice of discardinguoted fish. CFR 2019

The EU plays an important role in promoting better governance through a number of
international organisations. This involves develgpamd implementing policy on fisheries
management and the Law of the Sea. The EU works closely with partners from around the world
through the United Nations. This also includes the Food and Agriculture Organisation (FAO) and
other organisations.

The EU stablishes autonomous tariff quotas for certain fish and fistducts every three
years. These quota allosvcertain quantity of a product to be imported into the EU at a reduced
tariff rate.

The purpose of the regulations about traceability is to docutribe origin of fish products,
to make the fish supply chain more transparent from catch to consumer and to counteract the trade
of illegal caught fish. According to Regulation 1224/2009, all lots should be traceable at all stages of
the production, procesing and distribution.
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Products should be right labelled to ensure the traceability of each lot. Lots can be put together or
split after the first sale. A lot can only be mixed or split, if it is possible to trace them back to the
catching stage. Operatsiof the fish supply chain must have systems and procedures to identify ant
operator from whom they have been supplied with lots of fisheries and to whom these products
have been supplied. Consumers should get the right information like the commercighatsn, the
scientific nameof the fish the sub area of the FAihingarea and theway the fish is processetdihe
product information should also contain whether the fish products have been previously frozen or
not.

Furthermore, acording to Regulatin404/2011, fish batches should contain an identification
tool like a barcode. This is already implemented as a ranhiual plan in January 2013. It is required
for all fish products in January 2015.

Not only the EU has several regulation about tracéghit the fish supply chaillso MSC
has additionatules and regulations for MSC fish.

2.42 MSC

The Marine Stewardship Council (MSC) is an important actbe area of sustainability in the fish
industry. When fish products are labelled with the MSC label, those products can be called
sustainable as mentioned before. MSC has developed standards for sustainable fishing and for the
traceability of seafood.

Only when every company in the whole fish chain, has a MSC traceability certification, the
fish products can be labelled with the MSC Eco label. In this way, each link of the fish chain can be
checked and controlled. It also guarantees that the productsectrom certified fishery.

To get this certified label, companies have to prove that they have efficient storage and
registration systems, who can show that the products are MSC certified. Certified fish have to be
separated from norcertified fish prodets. Each delivery can be traced to a supplier with a
traceability certificate(MSC, 2014)

Each company wh this certificate, has itewn unique code. Each fish product of this
company must contain this code to show to buyers and consumers that theipidome from an
approved supplier. A MSC traceability certificate is valid for three years. During this period,
companies with this certificates will be visited to check if they still meet the MSC traceability
standard.

The MSC traceability standard Hasir principles with different criteria. The first principle is
that the organisation shall have a management system. Criteria for this principle are: (MSC)

W The organisation shall operate a management system which addresses the principles and
criteriain this standard.
W The extent of the documentation required to support the management system may vary,

depending on:

- The size of the organisation and the type of the activities undertaken.
- The complexity of the processes.

- The competency gbersonnel.

w The organisation shall ensure that responsible personnel are trained in order to ensure
conformity with this standard.
W The organisation shall keep and retain records that demonstrate conformity with this

standard for a period that exceedsdlshelf life of the certified product is the shelf life is
more than three years, otherwise records shall be kept and retained for a minimum of three
years.

W The organisation shall be able to demonstrate that the requirements of this standard are met
by its subcontractors.
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The second principle states that the organisation shall operate a traceability system. Criteria for this
principle are:

W The organisation shall maintain records that allow any product or batch of products sold by
the organisation asertified to be traced from its sales invoice to a certified source and vice
versa.

W Records shall allow confirmation of volumes of certified inputs and outputs over any given
period.

W If processing or packaging/repacking occurs, records shall alloveisation rates for
certified outputs from certified inputs over any given period to be calculated.

W The organisation shall only sell as certified the products covered by its scope of certification.

The third principle of the MSC traceability standardesahat there shall be no substitution of

certified products with norcertified products. These criteria are:

W Certified and norcertified products shall not be mixed if the organisation wishes to make a
claim about these certified products, with one eption:
- Non-certified products may be used as an ingredient in accordance with Annex BD of

the MSC Certification Requirements.

W The organisation shall operate a system for ensuring that packaging materials and other

identification materials bearing thR1ISC Eco label cannot be used for +wentified products.

The fourth principle states that there shall be a system to ensure all certified products are identified.
The criteria for this fourth principle are:

w The organisation shall ensure that certifipabducts are identifiable as such at all stages of
purchasing, storage, processing, packaging, labelling, selling and delivery.
w The organisation shall ensure that only certified products covered by its scope of certification

are identified as such.

w The2 NBF yAalGA2y akKhft 2yte oSt
/| 2dzy OAf ¢ 2NJ dzaS GKS a{/ 902 ¢t
under the terms of the Eco label Licence agreement.

(MSC Chain of Custody Stand, 2011)
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To find out how these rules and regulations are applied in practise, we interviewed two fishing
companiesThe next chapter will discuss these interviews.
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3. How can fish companies cope with challenges from new
developments in the fish sector?

For this hesis two wholesaland processing companies of the fish supply chain are interviewed.
Company A is a wholesaler and processor of a large assortment of fish from all over the world. It is
located h Scheveningen. The compagwportsfish products, delivers teeveral clients including
seventeen Makro settings in the Nettt@nds, and has a own shapthe companyAlso company B is

a wholesaler andnocessing company with large assortment of fish. But this company is specihlise
in flatfish. It is located in Urk.

3.1 Company A

Company A is a wholesaling and processing company and has more than hundred different species of
fish. The company gets thousands of tons per week delivered.

With new rules and regulations, the Eldnts to make it possible to trace all the fish
products back to its origin. Not only the exact location of where theigigiaught, but also which
vessehas caught the fish. This means that the mentioning of the FAO area is not enough anymore.
The exactocation in the FAO area has to be mentioned.

Company A has clients who order large amounts of fish. These amounts are largérethan
capacity of one vesserhis results to ordered amints from more vessel&Vhen the fish is delivered
to the company, althe fish is put together. It is not possible to separate egobcies from each
vessel and to keep that separated when the fish is processed. If the fish would be separated, boxes
will be half full. There is not have enough capacity, people and tiseptarate each lot, even if the
volume of the demands would be smaller.

The only fish which is separated, is MSC fish. These products have a different storage space.
Fish only can get a MSC label, if the fish is already labelled as MSC fish when theyaetgpin
delivered.

Company A sees different challenges with regarding to the requirements of the government.
The products, which are delivered from the auction, are delivered in lots. When the processing starts,
lots will be put together. There is noheugh capacity and people to process each lot separate.
Furthermore the amounts of clients are too large for one lot. The lots who come from the auction are
labelled. Figure 10 are pictures of fish who arrives from the auction.

seabein §

Figure 10Fish delivered from
the auction
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The name of the company who has caught the fish is mentioned on the labels as you can see in the
pictures. Also the date when the fish is caught, the FAO area and the namespieitiess
mentioned.

It is very difficulto put every requirement on a label. Now, the number of the lot, the FAO
area, the different dates and the (net) weights of the products are mentiamed label. The name
of the fish vessedr the identification number is not a requirement at the momeit this will be a
requirement. The FAO area has to be more specific in the future. The Alpha code of the fish species
are mentioned on the documents of the products, but not on yet on the labels. This will also be a
requirement in the future. The labetse too small for all of the required information. If you take a
look at a package of Fruits de mer, you can see that is it not possible to put all the required
information of each fish that is processed in the product. Fruits de mer consists of diffistent
species. It is not possible to put the information of eaplkcieson the package. Not only because of
the space, but mainly because it is not possible to trace epehies back to the vessehich has
caught thespecies

Figures 13 and 14 apctures of labels of end products of Company A. You can see that the
labels contain the most important information. Figure 12 is a picture of a label of Fruits de mer.

Other difficulties in the fish supply chain, are the different demands from differemttries.

In particular Eastern European countries. These countries really want to be part of the European
Union, so they take everything literal. Poland for example, demands the amount of fish per box. Not
only the net weight, but also the amount of fisbzech Republic and Slovakia want to have

everything described. The boxes, the pallets, etcetera. This means that each order causes the
company at least one and a half hour of paperwork. All the information on the labels have to be in
English and in themative language (see figure 13). Every spelling mistake will become a claim. If the
product differs from the label, it will be destroyed. For example, a product has to be between zero
and two degrees Celsius, but is minus one degrees Celsius, this pratiibet destroyed. Czech
Republic even demands for a biological report from time to time.

The company now use QR codes and information on the website of fish products. If clients
really wanted to know the batch number, they could look it up database. This is not always a
good method. Companies in the Eastern European countries do not always have the methods which
have to be used with these codes.

Now, they are working with a new system, EXACT, which is provided since January 2014. The
companywants to try to make traceability more simple to put each fgkecieghat comes in, in a
database with the required information. But this still is a lot of work. For now, it is important that
everything is right on paper. In this way they can tracerthedducts backwards and forwards. The
company can see in their own database where the products went to.

The picture below shows a sort machine for fish, in this picture flatfish. As you can see, a lot
of fish goes in the machine. It is not possible tefkéhe information of each fish separated from
each other. These are the problems of traceabilityriacgise. If the name of the vessahd the exact
location of the catching area would be left out, the problems would be a lot sm@hercompany
mentioned that quality control is important. That already starts at the auction. The company wants
batches of fish with a good qualitiRegardless of (not) knowinlge name of the vesseaind the exact
catching location, productsanstill be of a good quality.
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Figure 11: Sort machine
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Figure 13: Label for Poland; Figure 14: Fish products for Makro
Information is in  Polish and English
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3.2 Company B

Traceability is an important aspect in the fish supply chain. New rules and regulatprise a lot of

the company. But what the government wants, is not feasible in practice according to company B. It
already starts with the products they get delivered. These products do not always contain the right
information that the government requiteThe Dutch Food and Drug Administration has the authority
at the auction. They should know which batch comes from wirdse| etcetera. But even they

cannot decide which batch comes from whigkssel The problems with traceability already start on
board of thevessel The separation of fish doestngoes linear. The fish vessdls not have enough
space to keep each caught fisheciedrom a certain location, separated from a fispeciesof
anotherlocation. When these batches are delivered at the auction, nobody can tell from which exact
location the fish is caught. The Food and Drug Administration works flexible with the control now,
but the company does not know how much longer the Food and Bdimginistration can work like

this because the new rules and regulations have to be implemented in December 2014.

Company B can choose their fish products from more than 70 ge88e$. This company
deals also with demand problems. The demand from only one client can already be larger than the
capacity of onaressel So the fish products, of orspeciesthat they get delivered, will be put
together to meet in the demands of their afits.

The only fish the company has separated, is MSC caught fish. But this is also not always clear.
It can happen that MSC fish get mixed up with not MSC labelled fish.

The Eastern Europeam@htries make traceabilitynore difficult. These countries wato
participate with the EU, and want to follow the rules precisely. The countries Ktevaht to know
whichvessehas caught which fish at whakact location. It happens that wholesaling companies or
processing companies say that fish conresnf onevessel but this is not alwaythe ca®. Especially
with large volumes dfish products Neverthelessin this mannewholesalers or processorseetthe
requirements of those countries.

Information about products is already lost on board of thessel @mpany B puts the FAO
area, lot numbers, date when fish is caught and date of production, amounts in net weight and, if
any, extra information for customers on the labels.

The figures below are showing a couple of pictures of company B. A lot of reeidists
products are processed for fish products like fish sticks. All the residues are mixed together. You
cannot tell anymore which fish it was, as you can see in figure 15.

Figure 15: Mixed fish residues for fish products
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Flatfish is a specialisation of Company B. The process of plaice (fish) is a process where it is easy to
lose information. It starts with a slicing machine, which slices the plaice in two parts. This machine is
shown in figure 16. Each half plaice willftezen. After these pieces are frozen, two half pieces of
plaice will be put together again with breatdumbs. The picture in figure 17 shows convelyelts
with half plaice pieces which are brought to a freezer. As you can see, is it very difficulatatsep
each plaice fronvesses, catching areas, etcetera. The figures are pictures of a lot of these frozen
plaices. The frozen pieces are put together with breadmbs and will be packed again.

Figure 19 is a picture of a label. Only the most important information is mentioned on the
label as you can see. If the government would only let the name ofékselwho has caught the fish
out, and let the exact catching location out, a lot of tracdéigbproblems will be solved, according to
Company B. Chips or tags, for example, are also not a possibility. The changes of temperature, the
structure and size of fish is not always right for tags, thedcosts are too high. The company can
guarantee sadty fish products with a high quality because safety and quality control is very
important. This also already starts at the auction. Company B guarantees their clients that they get
fish products of a high quality. This is also possible without the infiiomaf the name of thevessel
and the exact catching location.

i (i
e

Figure 16: Slicing machine of plaiEgure 17: Conveydrelts Figure 18: Frozen plaice
with half plaice

Figure 19: Label gblaice fillets
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