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Abstract
The demand for safe, healthy and sustainable food products is increasing. Not only consumers, but
also governments want to have more 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 to traceability in
the fish supply chain. The EU requires detailed information of fishing companies. This information is
not always available for companies, because a lot of information gets lost in the fish supply chain.
Companies do not have the capacity to keep all the required information attached to the
related fish products. The mentioning of exact fishing locations and the name of the vessel who has
caught the fish is difficult to manage, because fish products do not stay separated during the
processing stage of the products . If the requirements for the detailed information could be adjusted
to less detailed information, a lot of problems will be solved in the fish supply chain.

Traceability in the fish supply chain

-4-

Index
1.

2.

3.

4.
5.

Abstract
Introduction
How can traceability be implemented to the food supply chain?
1.1. The food supply chain
1.2. The four areas of influence in the food supply chain
1.3. Transparency in the food supply chain
1.4. Traceability in the food supply chain
1.5. Information systems in the food supply chain
1.6. The fish supply chain
How is traceability implemented in the fish supply chain?
2.1 The fish supply chain
2.2 Information systems in the fish supply chain
2.3 The four major areas of influence in the fish supply chain
2.3.1 Economics area of influence
2.3.2 Environment area of influence
2.3.3 Technological area of influence
2.3.4 Social and legal area of influence
2.4 Rules and regulations in the fish supply chain
2.5.1 European Union
2.5.2 MSC
How can fish companies cope with challenges from new
developments in the fish sector?
3.1. Company A
3.2. Company B
Discussion
Conclusion
References

Traceability in the fish supply chain

4
6
7
8
10
11
12
14
15
18
18
20
22
22
22
22
23
24
24
25
27
27
30
32
33
34

-5-

Introduction
This is a thesis for the University of Wageningen. It is an investigation to the problems 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 problems 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?
This thesis starts with an overview of traceability in the food supply chain. Chapter 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. The 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 and how 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 demand guarantees for food characteristics, thus calling for transparency and
effective response if a problem arises (Trienekens, et all 2011). The consumers also require product
availability in broad assortments year-round at competitive prices.
Consumers have become increasingly concerned about the quality and safety of food and the
negative effects of bio-industrial production (Zuurbier, et all 2007). Millions of people in OECD
countries (Organisation for Economic Co-operation and Development) get ill every year from food
contamination (OECD, 2014). Important causes are salmonella, campylobacter and E. coli 157. The
public attention to safety and security of products that people use, has increased in recent years due
to a number of high profile product recalls (Marucheck, et all 2011).
Food sectors have rapidly internationalized in the last past years. Retailers 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 in
the supermarkets have spurred an enormous growth. These developments have changed the
production, trade, and distribution of food products. (Zuurbier et all, 2007)
Collaboration between different actors in a supply chain has become more important, not
only to achieve safe and high-quality food products for the consumer, but also for the market
demand for food which has become more heterogeneous and dynamic. More market-oriented
activities in various stages of the food chain, to serve the on-going trend toward mass-customisation
prevalent in this and other sectors, are required. It is a challenge for the food sector that market
demands are currently insufficiently translated through the food supply chain. Information exchange
between different actors of a supply chain is here important. Data has to be collected, analysed and
exchanged. The collection and administration of products, resources and process data, are in most
cases requirements from food quality and safety standards.
National and international governments 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 markets. Governments 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 (FAO), the World Health Organization (WHO), both UN
organizations, and the World Trade 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 regarding food on a global
level in 1962. Another example is The General Food Law of the EU implemented in January 2005,
which states the primary liability of food and animal feed companies in the event of unsafe products.
This implies the implementation of monitoring systems at company level. (Trienekens et all, 2011)
These regulations are placing more emphasis on quality and safety control, and on traceability of
food products.

Traceability in the fish supply chain

-7-

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 chain. Vertically linked companies collaborate to put products on a market.
More than one supply chain process can be identified. These 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
supply 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 are required (Trienekens et all, 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 information, information systems are needed. The activities of each
actor in the food supply chain should be closely coordinated, because these actors have their own
role in assuring the quality and safety of their products.
As mentioned before, information exchange is here important. The food industry has
different motivations regarding the information exchange in the food supply chain (Trienekens et all,
2011):





Companies need to comply with differentiating demands from consumers as well as
legislative demands.
When incidents occur, companies need to recall the products from markets or links
downstream the supply chain to limit the incident and minimise costs.
Optimisation of business processes will be much easier as product and process attributes can
be coupled with process performance by improving information exchange.
By paying attention to the labelling of products according to quality attributes, food
companies can add value to their products.

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 information about the 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 such a 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 chain (Marucheck et all, 2011). 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 consumer. It
has a direct influence on traceability and food safety issues. (Trienekens et all, 2006)
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Figure 1: Supply Chain network structure (Lambert and Cooper, 2000)

The figure of Lambert and Cooper (figure 1) depict a supply chain. SCM takes one company as
being in the centre of a network of suppliers and customers with whom the company has to
cooperate in order to deliver value to the consumer (the focal company in figure 1). An important
aspect of SCM is the exchange of information throughout the different stages of the chain.
Guaranteeing high quality and safe products is essential in a complex and time-critical network of
suppliers and customers relations. A food supply chain is functioning well, when quality and safety
data from all the relevant processes is collected, stored, analysed and shared. The food supply chain
is dealing with different influences which can have an impact on this functioning. These influences
are divided in four major areas of influences; the economics area, the technology area, the social and
legal area, and the environment area of influences (Trienekens, 2006).

Traceability in the fish supply chain

-9-

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 supply chain, which 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 more visible.

Figure 2: Food systems dimensions (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 chain. Information exchange between different actors of a food supply chain is
important, because each actor needs the 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 production column to 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 related to 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
regulations, 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 constraints to production, distribution and
trade of food and to issues like animal welfare and sustainable social-economic development.
Examples of important issues in this area are national/EU legislations and consumer expectations
with regard to food products. (Trienekens et all, 2006)
The environmental area is one of the areas with the most influences nowadays. Sustainability
is becoming more and more important. The several food incidents and scandals that have taken
place mentioned before, have led to more sustainability in food supply chains to regain and retain
consumers trust. Sustainability comprises environmental issues, social issues and expected returns.
Sustainability is defined as a situation in which the needs of the present generation are met, without
impeding with the satisfaction of needs of future generations. (OECD, 2010)
According to Wognum, companies need to respond to public pressure by information
processing and increased transparency for consumers to positively change a firms’ image. It is here
important that data is relevant, accurate, factual, reliable, timely, and available in an appropriate
quantity. Quality information has be readable, while information exchange must be reasonable and
properly arranged. This poses strict requirements on systems that support communication towards
consumers and stakeholders of a food supply chain. (Wognum et all, 2010)
Traceability in the fish supply chain
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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 products and to offer assurance of intra-chain 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 chains, for example to be sustainable,
often use labelling as an information instrument. That particular information is added to the package
information of the products. Cooperation between all actors in a food supply chain is required to
improve sustainability. The data which will be exchanged has to be relevant, accurate, factual,
reliable, timely, and available in appropriate quantity, which is mentioned before. This contributes to
more transparency by making it possible to offer that specific information to buyers and consumer
(Wognum et all, 2010).
1.3 Transparency in the food supply chain
Transparency in a supply chain is ‘the extent to which all its stakeholders have a shared
understanding of, and access to, the product-related information that they request, without loss,
noise, delay and distortion’ (Trienekens, 2011). Transparency can serve various needs 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 process 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 the last few decades (Bánáti,
2014). This have led to developments in controls required 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 to retrieve product 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). Food supply is a collective responsibility of a network structure of
global business actors. It supplies food through managing flows of food which also shares the
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 traceability is 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. Information is the
core resource involved in tracing a product (Engelseth, 2009). Information connectivity is therefore
the aspect of supply integration that creates foundation for later tracing products.
According to Lindgreen and Hingley (2003), product information is handled by multiple
actors. It states that 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. Traceability forms an important element in assigning the quality of a
food supply chain (Trienekens et all, 2006). It is 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
According to the European Commission’s White Paper on Food Safety, a food policy is successful
“when it demands the traceability of feed and food and their ingredients. Adequate procedures to
facilitate such traceability must be introduced. These include the obligation for feed 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 so that the source of a problem can be identified”.
(European Commission’s White Paper on Food Safety, 2000)
Traceability is the ability to trace and follow a food, feed, food producing animal or substance
through all stages of production and distribution (EU regulation – Food Law). It is an important aspect
for transparency in a food supply chain, which is mentioned before. By sharing information between
partners, flows of the supply chain can be managed better which leads to lower costs and more
flexibility throughout the supply chain. Traceability is of importance at chain level, as well at
company level (Trienekens et all, 2006). Such traceability system should provide information on the
location of the product and on the history of the product at company level. This includes product and
process information. At chain 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 historical 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, while a lot is a 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 are used for different purposes. The systems are used for recall
management, consumer 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 requirements can be put on such a chain traceability information system.
These demands are 1) identification of produce and products throughout the food chain 2) tracking
of items throughout the food chain 3) traceability of items throughout the food chain. The
identification aims at recognizing an item as a unique 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 tracing 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 problem of a defective item. Chain
downstream, or upward tracing, aims at the determination of the location of items that were
produced using for example a contaminated batch of raw materials. The figure below, shows the
different directions of traceability in a food supply chain. (Trienekens et all, 2006)

Traceability in the fish supply chain

- 12 -

Figure 3: Tracking and tracing (Van der Vorst et all, 2003)

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 or product 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 possibility to 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 located in the supply 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 with regard to traceability. There are some factors in the food sector which
make traceability more complex and make it hard to achieve. These factors are(Trienekens, 2006):











Diverging and converging product streams that make it difficult to follow different raw
materials that go into the products.
The in-homogeneity 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 formal and informal relationships in the supply chain.
Lack of connections between physical and administrative product flows.
Variable and multi-level recipes.
Presence of active material.
Perishability of food products.

These factors do not only make traceability hard to achieve, but also make information exchange
hard to achieve. It is important that information from each step of a food supply chain is exchanged
with other actors, as mentioned in the previous sections. This is most of all important with regard to
traceability. The next part will discuss information systems in a food supply chain and will discuss the
most common problems in such systems.
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1.5 Information systems in the food supply chain
It is important for a food supply chain that information of products from each link of the chain, is
linked to that product. Especially for traceability, which is mentioned before. But it sometimes
happens that the majority of information that can be linked to products, is left at the supplying
company. The information is de-coupled from the products. Only the aggregated information is
attached to the product in following links through the supply chain. Traceability is then guaranteed
via the coupling of aggregated product properties 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 information (Trienekens at all,
2006).
De-coupling the information of a product prevents information 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 de-coupling occurs. Figure 4 makes this point more
visible. Detailed 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.

Figure 4: Information de-coupling point (Trienekens et all, 2006)

It is essential for IDP’s that they are tagged and defined carefully to be able to guarantee product
safety and quality. Well defined IDP’s will make it possible to recall products and to identify causes in
an accurate and easy way.
Visible identification instruments are often applied for identification of products, like tags
(ear-tags), barcodes, and/or tattoos (Wognum et all, 2010). Companies use computerised central
databases to record information which can be used to diagnose a certain situation. Data that need to
be available 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 (Wognum et all, 2010). The analysis of such a situation takes a
lot of time because the database constantly has to be up-to-date 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 (RFID-tags), has
increased to improve database consistency. Other systems which are used are quick response codes
(QR-codes) or websites where consumers or customers can have a ‘real look’ at the origin of
products. QR-codes are a type of two dimensional barcodes. A customer can scan these codes and
can get the required information on a mobile device, tablet, etcetera.
Barriers to achieve chain-wide traceability are on technological and organisational level. In
many food supply chains, a large number of actors are involved. Material and information flows
often cross several organisational and country borders (Wognum et all, 2010). The exchange of
information in such food supply chains a complex case.
1.6 The fish supply chain
Nowadays, the food supply chain is struggling with transparency and traceability. It starts with the
demands for certain information of food products. Companies react upon these demands by trying to
offer the right information. This information exchange is important for the transparency and
traceability of the supply chain, because, when 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, 2011). Because 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 that have effect on the complexity of traceability in a food supply chain which are
mentioned in section 1.4, can be applied to the fish supply chain.

Figure 5: Convergent and divergent product streams in the fish supply chain
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 The fish supply chain has divergent and convergent products streams, which are represented
in figure 5. It starts with a convergent product stream from all the vessels to the auction. The
auction is dependent on the products of the vessels. The 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 auctions delivers it to
them. The figure bellows shows these convergent and divergent product streams.
 The fish supply chain has several divergent and convergent product streams. The stream
from vessel to auction is a converging product stream. The auction gets from a lot of vessels
different products.
 Per fish species, not all catch is similar. The heterogeneity within one species makes
traceability complex. At the auction, fish from different vessels are put together to
subsequently separate by size. This makes it very difficult to trace each fish back to the
origin.
 This mixing can lead 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 which vessel
the contaminated fish came from. Also the range of the contamination can increase when
more contaminated products are mixed with other batches. When this range increases, it will
become more and more difficult to find the source of the contamination.
 In the 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 fish is processed at the same
time in a continuous way. When you look at a processing company which process a lot of
different species, each species will be processed in batches. This processes cannot be
continuous. When you look at a flatfish company who is processing 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 fish species, but from different vessels and different catching
areas.
 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.
 Some end products consist of more than one fish species. Variable and multi-level recipes
make traceability more complex. The more species are in the products, the more difficult it is
for companies to trace the origins back.
 Perishability is also a factor that complexes traceability of 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 attributes, like 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.
Although several developments have taking place in the past years, still, the fish supply chain is
facing a lot of problems with regard to traceability and information exchange. Due to climate
conditions, tags or barcodes cannot be used. The fish supply chain is not comparable to, for example,
the pork supply chain. One 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 example, the farm (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 discussed in
the next chapter. This chapter starts with a graphical representation of the fish supply chain (Figure
6).
Traceability in the fish supply chain
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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 before, figure 6 is a graphical representation of the fish supply chain. As you can see,
the fish supply chain consists of four major links. These links are catch, auction, wholesale and retail.
The processing of caught fish is mostly done by the wholesaling company. This leads to fish
companies with integrated value chain operations. This will be discussed in the next paragraph.
Each link of the fish supply chain has 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 that
information does not get lost. This is where the problems of traceability in the fish chain starts.

Figure 7: FAO catching areas

All the seas and oceans in the world are divided by catching areas, so called FAO areas (figure 7). Fish
vessels are catching fish in these areas. But one species is not in one particular part of one area. This
fish is caught in more parts of that area. Not all vessels have the capacity to keep the species from a
particular location of the FAO area, separated from the same species with another location of the
same FAO area. That is why all the fish of one species is put together to be sorted out. This leads to
the loss of information of the exact catching locations of fish.
As you can see in the link Auction in figure 6, each species will be sorted out on size when it
arrives at the auction. This is also a way of losing information, as you can see in the figure at the box
Sort. Whether or not the fish was separated on board of the vessel, each species will be mixed to
compare it on size. Information of exact locations can be lost. The fish will be put in boxes for the
quality 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 one species will be mixed. Here again, the information of exact locations, if is still was available, is
lost. But not only the information of the exact location in a FAO area. Also information of which
vessel has caught the fish is not available anymore. All fish is put together to be filleted, skinned,
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labelled and stored. After the fish is processed, you could say that in practice no information of exact
locations or vessels is 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.
Porter’s value system can be used to better understand the different activities throughout
the fish supply chain. The value chain of Porter is represented in figure 8.

Figure 8: Porter’s Generic Value Chain (Margeirsson et all, 2010)

The primary chain activities are inbound logistics, operations, outbound logistics, marketing and
sales, and service. The inbound logistics includes the receiving and 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 of the 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 sold to them. The value chain has
consistency with the four major links of the fish supply chain:
 As mentioned before, inbound logistics is about receiving and warehousing of materials. The
first two major links of the fish supply chain are catch and auction. These two links combined,
are the inbound logistics. The auction receives the products from the vessels.
It is up to the auction to make sure the products are ready for the auction, and to transport
the products to clients.
 The link wholesaling and processing of the products is the primary activity operations.
Companies transforms all inputs into finished outputs in this stage of the supply chain.
 The finished products has to be stored and eventually delivered to the clients of the
wholesaler or processing company. These clients are often retailing companies. The
warehousing and distribution of the finished products is are part of the outbound logistics.
 Demand is an important aspect for fish products. As described before, consumers and
customers want to know more about the products they consume or buy. The retail has to
react on these demands. Traceability can be used here as a marketing tool. Retail is part of
the activity marketing and sales.
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 Companies offer different types of services for their clients. For example, when the quality of
a product is not right, 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, they 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 a 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 de-coupling point. Not 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, but not the
exact location or vessel that has caught the fish. This leads sometimes to labels with incorrect
information because the companies merely guessing from which vessel the fish was sourced and at
which location the fish is caught.
2.2 Information systems in the fish supply chain
Many seafood companies have integrated value chain operations, as mentioned before. A 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 value chain as a whole. In figure 9 below, you can see an example of a
value chain of sea food. Catching, landing inventory, processing and marketing are 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 methods for the collection
of data. The third layer shows examples of data which can be collected (Margeirsson 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.

Figure 9: Adapted from the value chain of seafood of Margeirsson et all, 2010
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The information of each link has to be stored, analyse and exchanged. Different information systems
are used in the different links of the value chain to manage these data.


Information systems in catching: Reporting data of individual vessels has been required in
Europe for some time. This has been done by filling out logbooks. Electronic logbooks are
used most of the time, few are still working with paperwork. The reporting starts with
entering the caught fish. The captain has to report the species, the size of the catch, relative
size of each species, 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 authority (V&A, 2010). Each vessel longer than twelve meters, has to use
electronic logbooks to report the information of his catch. Vessels that are smaller than
twelve meters, may still use paper logbooks. Suppliers of seafood products must show to the
EU that their supply is not coming from illegal, unreported and unregulated (IUU) fisheries.
Batches of caught fish can be loaded to other vessels. The captains of each vessel has to
declare a statement of transferability (V&A, 2010). The identification number of the vessels,
the destination of transferability and a detailed description of the batches has to be
reported.
When batches enter the auction, the control authority (Food and Drug authority) weights all
these batches. Each species has to be separated and ordered by weight, size, etcetera. This is
most of the time already done aboard, but this could also be done at the auction.



Information systems in landing inventory: Raw material stock systems or information
systems at the auction include data such as quality of icing of products, temperature
measurements and inventory levels (Margeirsson et all, 2010). The information systems are
mostly not as advanced as those used in electronic logbooks, because the information may
be a mixture of 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 storage. But
climatic conditions such as temperature and humid environment, make it difficult to work
with RFID tags and barcodes.



Information systems in processing: For the processing part different processing information
systems are available, for example Innova 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 information from the systems (Margeirsson et all, 2010).
Contribution margin calculations for example are based on the information of the systems,
next to data on the monitoring of the yield at different stages of processing, the monitoring
of defects, and the monitoring of quality.



Information systems in marketing: Information 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 managers (Margeirsson et all, 2010). An
informal link between marketing and processing parts of the value chain exists. It is
important to link all the data collected in order to make full use of the data (Margeirsson et
all, 2010).

Each information system has to meet with demands from 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 supply chain
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 supply chain than another area. The four areas 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% more on sustainable 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 between companies 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 emphasis on sustainability. Fish vessels
are becoming more sustainable. The EU 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 new rules. The
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 emphasis on sustainability.
An organisation which plays an important role in sustainable fish, is the Marine Stewardship
Council. Fish products labelled with a MSC label, are sustainable products. It is the world’s leading
certification and eco labelling program for sustainable seafood (MSC). To be cooperative with
sustainable fish, each company in the supply chain has to prove that it works 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 who also 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 influence. (MSC, 2013)
2.3.3 Technological area 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 and critical 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 can be biological,
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, tracking 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
prerequisite 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 used in the fish supply chain. This has become
more and more important in the recent years. Traceability is still an issue in the fish supply chain,
because traceability is complex. A lot of companies of the supply chain are dealing with this
complexity. Because 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 information by the labelling 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 consumer expectations about food
products, which are mentioned before. New rules and regulations with regard to traceability in the
fish supply chain will be implemented this year. Tracking 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, etcetera. The fishing industry is trying to
cope with the rules and regulations of the EU and MSC, but companies are facing a lot of difficulties.
More of these rules and regulations from the EU and MSC will be discussed in another chapter.
More of these rules and regulations will be discussed in the next chapter.
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2.4 Rules and regulations in the fish supply chain
2.4.1 European Union
As mentioned before in previous sections, the 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 information is required on a food
label. According to EU regulation nr. 1169/2011, the entries required on a food label are:











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 of the 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 product is difficult without a manual
A nutrition declaration

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. 1169/2011)
The fish supply chain struggles with these requirements. The chain is also facing problems
with a new policy, the new Common Fisheries Policy (CFP). This CFP is a set of rules for managing
European fishing fleets and for conserving fish stocks. It gives all European fishing fleets equal access
to EU waters and fishing ground and allows fishermen to compete fairly. (CFP, 2014)
EU countries have taken action to ensure the European fishing industry is sustainable and
does not threaten the fish population size and productivity over the long term. Stocks may be
renewable, but some fishing stocks are being overfished. It is important that fishing practices do not
harm the ability of fish populations to reproduce. This new policy took effect by the first of January
2014.
The Common Fisheries Policy aims to ensure that fishing and aquaculture are
environmentally, economically and socially sustainable. They have to provide a sustainable source of
healthy food for EU citizens. The goal is to foster a dynamic fishing industry and ensure a fair
standard of living for fishing communities. (CFP, 2014)
The CFP stipulates that between 2015 and 2020 catch limits will be set that promote
sustainability, maintain fish stocks in the long term. The policy seeks to make fishing fleets more
selective in what they catch, and to phase out the practice of discarding unwanted fish. (CFP, 2014)
The EU plays an important role in promoting better governance through a number of
international organisations. This involves developing and 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 establishes autonomous tariff quotas for certain fish and fish products every three
years. These quota allow a certain quantity of a product to be imported into the EU at a reduced
tariff rate.
The purpose of the regulations about traceability is to document the 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, processing 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. Operators of 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 commercial designation, the
scientific name of the fish, the sub area of the FAO fishing area and the way the fish is processed. The
product information should also contain whether the fish products have been previously frozen or
not.
Furthermore, according to Regulation 404/2011, fish batches should contain an identification
tool like a barcode. This is already implemented as a multi-annual plan in January 2013. It is required
for all fish products in January 2015.
Not only the EU has several regulation about traceability in the fish supply chain. Also MSC
has additional rules and regulations for MSC fish.
2.4.2 MSC
The Marine Stewardship Council (MSC) is an important actor in the 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 products come from 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 non-certified fish products. Each delivery can be traced to a supplier with a
traceability certificate. (MSC, 2014)
Each company with this certificate, has its own unique code. Each fish product of this
company must contain this code to show to buyers and consumers that the products come 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 has four principles with different criteria. The first principle is
that the organisation shall have a management system. Criteria for this principle are: (MSC)
•
•

•
•

•

The organisation shall operate a management system which addresses the principles and
criteria in this standard.
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 of personnel.
The organisation shall ensure that responsible personnel are trained in order to ensure
conformity with this standard.
The organisation shall keep and retain records that demonstrate conformity with this
standard for a period that exceeds the shelf 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.
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:
•
The organisation shall maintain records that allow any product or batch of products sold by
the organisation as certified to be traced from its sales invoice to a certified source and vice
versa.
•
Records shall allow confirmation of volumes of certified inputs and outputs over any given
period.
•
If processing or packaging/repacking occurs, records shall allow conversation rates for
certified outputs from certified inputs over any given period to be calculated.
•
The organisation shall only sell as certified the products covered by its scope of certification.
The third principle of the MSC traceability standard states that there shall be no substitution of
certified products with non-certified products. These criteria are:
•
Certified and non-certified products shall not be mixed if the organisation wishes to make a
claim about these certified products, with one exception:
Non-certified products may be used as an ingredient in accordance with Annex BD of
the MSC Certification Requirements.
•
The organisation shall operate a system for ensuring that packaging materials and other
identification materials bearing the MSC Eco label cannot be used for non-certified 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:
•

The organisation shall ensure that certified products are identifiable as such at all stages of
purchasing, storage, processing, packaging, labelling, selling and delivery.
•
The organisation shall ensure that only certified products covered by its scope of certification
are identified as such.
•
The organisation shall only label certified products with the words “Marine Stewardship
Council” or use the MSC Eco label and claim if it has been granted approval to do so by MSCI
under the terms of the Eco label Licence agreement.
(MSC Chain of Custody Standard, 2011)
To find out how these rules and regulations are applied in practise, we interviewed two fishing
companies. The 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 thesis two wholesale and 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 in Scheveningen. The company exports fish products, delivers to several clients including
seventeen Makro settings in the Netherlands, and has a own shop at the company. Also company B is
a wholesaler and processing company with a large assortment of fish. But this company is specialised
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 EU wants to make it possible to trace all the fish
products back to its origin. Not only the exact location of where the fish is caught, but also which
vessel has caught the fish. This means that the mentioning of the FAO area is not enough anymore.
The exact location in the FAO area has to be mentioned.
Company A has clients who order large amounts of fish. These amounts are larger than the
capacity of one vessel. This results to ordered amounts from more vessels. When the fish is delivered
to the company, all the fish is put together. It is not possible to separate each species 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 time to separate 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 the company gets it
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 not enough 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.

Figure 10: Fish 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 name of the species is
mentioned.
It is very difficult to 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 mentioned on a label. The name
of the fish vessel or the identification number is not a requirement at the moment, but 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 labels are 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 different fish
species. It is not possible to put the information of each species on the package. Not only because of
the space, but mainly because it is not possible to trace each species back to the vessel which has
caught the species.
Figures 13 and 14 are pictures 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 different countries.
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 fish. Czech 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 their native 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 product will be 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 in a 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
company wants to try to make traceability more simple to put each fish species that 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 trace their products 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 to keep the information of each fish separated from
each other. These are the problems of traceability in practise. If the name of the vessel and the exact
location of the catching area would be left out, the problems would be a lot smaller. The company
mentioned that quality control is important. That already starts at the auction. The company wants
batches of fish with a good quality. Regardless of (not) knowing the name of the vessel and the exact
catching location, products can still be of a good quality.
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Figure 11: Sort machine

Figure 13: Label for Poland;
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 regulations require 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 require. The Dutch Food and Drug Administration has the authority
at the auction. They should know which batch comes from which vessel, etcetera. But even they
cannot decide which batch comes from which vessel. The problems with traceability already start on
board of the vessel. The separation of fish does not goes linear. The fish vessels do not have enough
space to keep each caught fish species from a certain location, separated from a fish species of
another location. 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 Drug Administration 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 or 80 vessels. This company
deals also with demand problems. The demand from only one client can already be larger than the
capacity of one vessel. So the fish products, of one species, that they get delivered, will be put
together to meet in the demands of their clients.
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 European Countries make traceability more difficult. These countries want to
participate with the EU, and want to follow the rules precisely. The countries literally want to know
which vessel has caught which fish at what exact location. It happens that wholesaling companies or
processing companies say that fish comes from one vessel, but this is not always the case. Especially
with large volumes of fish products. Nevertheless, in this manner wholesalers or processors meet the
requirements of those countries.
Information about products is already lost on board of the vessel. Company 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 residues of fish
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 will be frozen. After these pieces are frozen, two half pieces of
plaice will be put together again with bread-crumbs. The picture in figure 17 shows conveyor-belts
with half plaice pieces which are brought to a freezer. As you can see, is it very difficult to separate
each plaice from vessels, catching areas, etcetera. The figures are pictures of a lot of these frozen
plaices. The frozen pieces are put together with bread-crumbs 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 of the vessel who has caught the fish
out, and let the exact catching location out, a lot of traceability problems 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, and the costs are too high. The company can
guarantee safety 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 information of the name of the vessel
and the exact catching location.

Figure 16: Slicing machine of plaice Figure 17: Conveyor-belts
with half plaice

Figure 18: Frozen plaice

Figure 19: Label of plaice fillets
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4. Discussion
Literature tells us that the importance of traceability in the food supply chain is increasing. There
have been a lot of food recalls in recent years. Industries and governments want to decrease these
recalls and are demanding for more safe food products. At the same time, consumer demands are
changing to more safe, sustainable and environmental friendly food products. It is up to the food
industry to meet with these demands.
The fish supply chain is a food supply chain with a lot of problems concerning traceability.
Different developments have been made in this supply chain during the recent years. New rules and
regulations with regard to traceability have to be implemented in December this year. For some
European countries these new regulations are easy to implement. Norway is an example of such
countries. It does not have an auction system, and besides the vessels are part of the wholesale and
processing companies. The fish supply chain is here different in comparing to the Netherlands.
Companies are competing with each other, both at sea and in wholesale or processing stages of the
supply chain. Moreover, the Netherlands have an auction system. This means that the companies
who are in demand of the vessels at sea, are independent of the wholesaling or processing
companies. The vessels bring the caught fish to the auction, the auction takes care of the quality and
safety control of the products, and other companies are selling the products at the auction.
The EU assumes that information of each individual product goes along with this product. But
in the fish supply chain, this is not the case. Two different fish wholesale and processing companies
were interviewed for this thesis. The emphasis of these interviews was on traceability in practise. The
two companies mentioned the same problems that they faced with regarding to traceability. The loss
of information already starts at the beginning of the supply chain. Both companies are saying that
they do not get the right information from the auction. One company mentioned that even the
auction already does not get the right information. The new rules and regulations are requiring a lot
of detailed information. If these rules and regulations can be adjust, a lot of problems will be solved.
To conclude: The requirements for traceability start with the demands for traceability from
consumers, governments or society and industries. When it comes to the fish supply chain,
consumers are demanding for more safe, sustainable and environmental friendly fish products. At
the same time governments and industries are demanding for more safe products, which is
mentioned before. These demands are translated to the availability of information of products.
Governments, industries and consumers want to know more about their products. This has to be
facilitated by governance rules and regulations, standards and information exchanges. The
availability can be supported by information system functions, of which traceability is an important
aspect. Traceability has the possibility to track and trace products through a whole supply chain. This
complies with the demands from consumers, governments and industries with regard to fish
products.
As mentioned before, this process is not practise at for the fish supply chain. It starts with the
availability of information of the products. Not all information is available for fishing companies, for
example the name of the vessel who has caught the fish, or the exact location in the FAO area of
where the fish is caught. Rules and regulations cannot facilitate the availability of the information of
these attributes.
For further research about traceability in the fish supply chain, more interviews with
different wholesalers and processors are needed. For smaller fishing companies traceability is a lot
easier. Small companies are in demand of their own vessels, do not have an auction system and
process the fish they caught by themselves. It is important to look at larger companies who are
depending of the products that the auction is offering to them.
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5. Conclusion
The first sub question was how traceability can be applied to the food supply chain. Demand for
more traceability in the food supply chain is increasing. The EU responds to this changing demands
by implementing new rules and regulations with regard to traceability. But the food supply chain still
is facing difficulties with traceability. Information exchange is important for traceability. However,
different influences and factors are making this more complex.
A food supply chain which is facing these problems, is the fish supply chain. The second sub
question is therefore how traceability is implemented in the fish supply chain.
Demands for more traceability, more sustainable fish products and more safety products
have led to changes in rules and regulations from the European Union with regard to the fish supply
chain. These new rules and regulations require companies in the fish sector to trace fish products
back to the origin. The exact location where the fish is caught and the name of the vessel which has
caught the fish has to be mentioned on the labels of products. This has to be implemented in
December 2014 and January 2015.
The problems in the fish supply chain are the cause of limited information exchange. A lot of
information is lost already at the beginning of the supply chain. Information can get lost on board of
the vessel or information gets lost at the auction. The other links of the fish chain do not already get
the right information.
The third sub question was how fish companies can cope with the challenges from new
developments in the fish sector. A major problem is the mixing of fish at wholesale and processing
companies. Companies in the fish chain do not have the right capacity to separate each product. The
demands from clients make this separation also more difficult. Demand can be larger than the
capacity of one vessel. This already means that fish of different vessels have to be mixed to meet the
demand.
The mentioning of the exact location is also difficult. A fish species can be caught at more
places in one FAO area. That would mean that same fish species have to be separated from each
other if they are caught in different sub areas of a FAO area. A vessel does not always have the
capacity to separate each species caught at different locations.
The main question of this thesis was which problems occur in the fish supply chain with
regard to traceability and how companies handle these problems. The major problem that occur in
the fish supply chain with regard to traceability, is the loss of information. Required information like
the FAO area, the way the product is processed, the net weight, the species and different dates can
be mentioned on a label. Information like the exact caught location and the name is the vessel is
more complex. Companies cannot handle these problems due to capacity and demanding problems.
It is not possible to separate each batch of fish. Demands are larger than one batch from one vessel.
Companies have to mix different batches of fish.
Traceability can be made a lot easier for fishing companies if the exact location and the name
of the fish vessel would be left out. The companies can exchange all the other required information
and can mention just the FAO area. Even if the name of the vessel who has caught the fish and the
sub location of a FAO area are not mentioned, the companies can still guarantee safety fish products.
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