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Abstract

Fish traceability system provides more values for entities to improve their business processes. The philosophy of traceability is that the
process is shared along the chain and promote visibility of quality. In this paper, the barriers and drivers are identified and the problem of
fish traceability is defined. Five entities examples are analyzed using a critical success factors (CSFs) theoretical framework. The paper
offers a framework for managers which provides the basis for developing a fish traceability system. The case analysis identifies different
approaches to fish traceability, highlights the barriers include laws and regulations, coordination, cost, information and infrastructure.
Meanwhile, the drivers of applying fish traceability system include seafood fraud risks, sustainability information, expanding market,
consumer behavior, and efficiency of operations management. This paper contributes to provide dimensions which can be considered by
fishery industry, programmers and government before they plan to build a traceability system.
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1. Introduction

Implementing traceability has been an interesting study for
scholars because the behavior of customers has also been shifted
to be more concern to the value of the products. Seafood products
have complex supply chain and have significant impact on the
complexity to provide traceability systems. Some products are
changing hands 6 to 10 times before reaching the consumer.
Tracing and monitoring for seafood has remained relatively
unaffected. However, identifying the first actor in the supply chain
is the main issue because the lack of records for all fishing vessels.
Most of product records is currently on paper based and mainly
reside at distributors and wholesalers level. Therefore, the lack of
transparency in the seafood occurs because it has lack of
collaboration from upstream side to downstream side.

The smart consumers tend to require more information about
products and interested to find out their foods’ origins. There are
scholars believe that benefit of traceability offers an opportunity
for actors in the supply chain to stay competitive. Traceability has
also influence to regulation and behavior that are reshaping the
food production and consumption landscape. However,
traceability may have negative impact on all entities performance
if data flows from the upstream to downstream are not accurate?.
The cost becomes higher since the entities fail to communicate
with their customers.

Traceability systems play an important role as monitoring system
and provide real time information and faster response for
accidents'. Consumers are interested to pay a premium price if the
food has proper tracking systems because of safety reason®. The
customers’ perception also impacts on the marketing campaign
and introduce food safety*. In addition, traceability can also help
the industry to ensure the halal product and to minimize the risk
until the product is on the hand of customers®. In other words, the

customers will have more benefits because the systems provide
history of the product and producers will take an action when they
found contamination®.

In recent years, scholars have been studied the topic of food safety
with different approach. There are several researchers identify that
traceability issue is correlate to the food safety. High quality of
product is not guaranteed uncontaminated from toxic chemical,
undetected pathogenic organisms, or physical hazards’. The most
of the previous study focus on retailers’ perspective and the most
popular technology discussed in the systems used RFID!. For
example, Wang and Li® found that retailers have more benefits
from RFID-enabled traceability system. The last research using
RFID as the main focus, Barge et al. and Qian et al. have
identified the effectiveness of using RFID to track the food
product in various type of food product®™®, The previous studies
suggest that studies in this area are needed as the perception of
customers has been changed. Thus, this paper presents the barriers
and drivers of implementing fish traceability system to add the
gap of findings in this area of study. This paper offers several
points for food industry and programmers which issues are need to
consider before building prototype of fish traceability system in
the future.

2. Literature Review

2.1. Definition of Traceability

The definition of traceability is always widespread because
traceability is a tool for achieving a number of different goals®
According to 1SO 8402™ quality standards, traceability is defined
as the ability to track the history, application or location of an
entity by identification identified. Whereas in the 1SO 9000*
standard, the definition extends to the ability to trace the history,
application or location of what is being considered. The ISO
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guidelines further determine that traceability may refer to the
origin of materials and parts, processing history, and distribution
and product delivery locations.

Van Dorp™ provides a long list of definitions of traceability,
indicating that the differences between them come from the
different types of activities included and the organizational
context in which they are conducted. The Codex Alimentarious
Commission (CAC)™ defines a shorter definition of traceability as
the ability to follow the movement of a food through certain stages
of production, processing, and distribution.

Moe proposes an interesting definition for traceability in the batch
production industry: he introduces in this definition the notions of
chain and internal traceability™. Traceability is the ability to track
a product batch and its history through the whole, or part, of a
production chain from harvest through transport, storage,
processing, distribution and sales (hereafter called chain
traceability) or internally in one of the steps in the chain for
example the production step (hereafter called internal traceability).
Olsen and Borit clarify traceability based on 1SO definition as the
ability to access any or all information related to what is being
considered, throughout its entire life cycle, using the identification
recorded®. Karlsen et al. suggest that traceability is not a product
and process of information itself, but a possible tool for finding
this information again in the future®’.

Two types of product traceability can be distinguished. Tracing is
the ability, in every point of the supply chain, to find origin and
characteristics of a product from one or several given criteria. It is
used to find the source of a quality problem®. Tracking is the
ability, in every point of the supply chain, to find the localization
of products from one or several given criteria. It is used in case of
product recall’®. The distinction between these two trace abilities
is important. Indeed, an effective information system for one of
these traceability is not necessarily eff ective for the other.

2.2 Benefits of Traceability

Business Benefits of Implementing Traceability Effective
traceability practices require disciplined data collection,
management and analysis along an industry’s complete value
chain. As a result, businesses implementing these practices will be
more financially and environmentally sustainable. A traceability
system should track information such as pricing, origin, quality
and quantity to create value for distributors and buyers®®. Though
competition may preclude sharing this information between
buyers, it is internally valuable. Sharing information among actors
and coordinating the application of traceability have positive
impact on quality in food industry value chains®. Traceability
effectively improves product quality as producers know that
buyers will be able to attribute products directly to them and will
also know the date of production®. Inventory management
systems have been proven to reduce overall operating costs for
businesses through reduced product recalls, improved tracking and
food safety, and risk mitigation®.

3. Research Method

Case study research to build theory has been the method used in
order to understand the barriers and drivers fish traceability in
these companies®. A series of interviews have been conducted
across a range of actors. Theoretical sampling was used to choose
cases, with the intention being to select cases representing
different actors and therefore enable case comparison across
entities in fish supply chain. A framework was developed to give a
well-defined focus around which semi-structured interviews could
be organized based on literature and previous research. Questions
were asked about the type of barriers and drivers which impact on
implementing the traceability. The framework was considered
tentative and therefore subject to change during the iterative
process of case study research. General background information

about the actor was also obtained. Data were collected by
interviews with key actors along the fish chain and analyzed both
within case and cross case to generate and eventually refine
theories. The barriers and drivers of implementing traceability was
identified by evaluating the internal and external resources of each
actor. The description of case study is presented in the next
section.

4. Case Study

The growth of fish catches in Indonesia in the last five years has
experienced a significant increase so that it has a positive impact
on the level of fish exports. However, the accuracy of catch-fish
data is weak. Thus, it is a critical issue for the fish industry in
particular and food in general in Indonesia to recognize where is
their fish originated from the beginning to the last consumer
dining table. The case data in this paper involve entities in the fish
supply chain include fishermen, collectors, fish processing, traders
and consumers.

5. Conclusion

There are several view point that this study concludes about the
possibility to apply traceability from different entities in the fish
supply chain. In terms of barriers, the study found that the
traceability need a support from internal and external of the chain.
In the external point of view, the laws and regulation can play an
important role to support the fish chain in terms of standard and
safety for the final customer need. Therefore, the government
support needs to provide standard which the entities have to apply
for the sustainability of the chain. In addition, the infrastructure
has a significant impact on the application of fish traceability
systems. In the internal side, the cost issue for fish traceability
systems should also be discussed among the entities because this
system is expensive to operate. In addition to this, the
coordination among the chain can also impact on the application
because most of the entities act based on their own activity. In
other words, the integration between entities in the fish chain is
not established. Meanwhile, the drivers of this system include
seafood fraud risk, sustainability, expanding market, consumer
behavior, efficiency of operations management. Currently, the fish
products have not provided

label of origin so that the final customers have not an opportunity
to identify the fish product before they purchase. The information
flow from the origin to the last customers support the
sustainability of the fish supply chain. Furthermore, the data on
the label may also add the value of product so that the span of
market will be expanded. In the current days, consumers demand
the visibility of the product which they will purchase and this open
an opportunity for the system to provide additional value for the
customers. What is more, the entities gain benefits because the
span of control is more efficient in terms of inventory product.
Thus, these drivers need to consider by all actors in the fish chain
before they plan to build and apply the system in the future. Based
on the positive outcome of applying the fish traceability system,
entities have to collaborate to provide the system so that the
performance of fish supply chain will also be improved.
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Table 1. Bamiers of Data Cases
Fishermen Collectors Fish Processing Traders Consaumers
Lawsand Ttbecomes anobstacls The govemmesnt havelack of | Govermmentnasdto The current policy only Tharzis no regulationso
rezulations and raducs thaarsa of attention to applyvtracaability | publish and control focus on thainitial stape | thatpoor standard on
fish operation svstemn the regulation of fish supplychain availabls
Coordination Tt will nead ahighleval | Ttis not=aswvto apply The fish supply chain | Coordinationis onzof Putattzntion on upst=am
of coordination hava complaxity the kew in fish supply and dowmnstream sideof
chain the fish chain
Cost Tt neads hish budeat Third partvneadto invelve Tt is expensive The government sheuld | Thetotal cost shouldbe
because the fishehamn | involve in funding tha nsgotisted amons the
is too complax swstarn actor along the antities or
the govemment should
provids
Information Tt talces time to inputthe | We arz notundarstand abowut Dhata accuracy is The complexity of the Tt is compulsory for the
information ths input process questionshbls chain have a significant upstream and
impact on data accuwracy | downstream side of the
chain
Infrastrocture Thers is no propsr Lack of IT resoumes Severslarsas of Entitizs in the fish suppkr | Entitizs shouldinvokem
infrastructurs availabla fishary points have chain should have similsr | collaboration
for the systam no IT providas infrastructurs
Table 2. Drivers of Data Cases
Fishermen Collectors Fish Processing Traders Consumers
Seafood frand Ttweill raducs illagal Tt will have impact onthe | It will siveus an Ttwill have a significant Ttwill protectusfrom
risks fishing in the futurs product for the naxt opporimityto identify | impact on ourbusiness unsafety food
antitizs illegal fishing
Sustainability W arz tha first entities All antitizs shouldhava Ttwill halp us to raduce | Thasvstemwillhelpus to | We nzad full of
that providadats swarenzssto providadsta | costs and requirs proper | manage fish stock information
BCCUTACY training
Expanding Ttrequires stendards The govemment should Allactors should Ttrequiras trads rules All antities should follow
market zstablished ragulations collaborate tha standard and ragulation
Consumer Tmprovathe customar Tthalps us to vedfy Wa nead to adjust our Consumear willhavea Tt will give us confidence
behavior satisfaction sustainshility chain businass strategv based | freedom to choose them to consume the product
on the customerattitudas
Efficiency of Ttwill replaca the mamual | Ttwill helpus to support | Blostofthe swstams will | The fish track svstemis Tha product will ba
operations processandprovida batter | our bareaining positionto | integrate the procass user frisndly providedalabel which
management information the fish processing or consumers canalsotrack
trader and consumsrs fish origin
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