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Foreword

This report is intended to be a primer for action on how transparency in the seafood industry can be improved through digital te chnologies, such as Blockchain, to 
cater for operational efficiencies, sustainable capacities and accountability. Seafood products are some of the most traded f ood items worldwide, but around one third 
of global fish stocks are overexploited. The seafood industry suffers from unsustainable resource management, inefficiencies in operations and distrust across 
stakeholders in the supply chain.

At the same time, there is an increased demand for more transparency, both to improve operating efficiency across the supply cha in, but also to ensure that the end 
consumers have access to trustworthy product information. From this report we see that digitalization, along with the many benefits of Blockchain technology, could 
increase operational efficiencies and provide remedies to issues in the seafood supply chain in a cost effective manner. However, this is only possible provided that 
data sharing and trustworthy transparency starts from the first mile, at the feed production and brood stock, to fishing vessel operators, and to the retailers.

Incentivizing stakeholders to gather and share their data will be a crucial first step towards greater transparency. At the same time, all ecosystem players, sector 
players and adjacent service providers alike must contribute with incentive schemes for data sharing. It is important that they see the benefit of gaining useful 
insights into stakeholder operations in a transaction heavy, global, and disaggregated trading sector. 

The oceans and coastal areas can only supply seafood products for a growing global population if transparency and trustworthi nes s is promoted. This must be done in 
a cost effective and integrative manner in order to sustainably maintain renewable fish stocks and uphold ecological ecosyste ms.

Deloitte and DNV GL partnership  

For this report Deloitte and DNV GL has worked together in partnership , building on our competencies and experience with technological insights within the seafood
industry sector . The report is an outcome of four months of collaboration through customer interviews and workshops. 

Julian Blohmke, Deloitte, and Sven Edgren, DNV GL
March 2019
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Chapter 1
Introduction
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Ensuring transparency in the seafood supply chain
Global seafood trade suffers from a lack of óone picture of truthô, that inhibits both operational and trade 
efficiencies, leads to mistrust at the end of the supply chain 

Background and motivation of topic

Seafood products are some of the most traded food items in the world with 
USD 143bn in value terms in 2016. 1 At the same time, the ecological footprint 
of fisheries and aquaculture can be considered as significant. 

Almost one third of global fish stocks are overexploited and aquaculture 
practices have shown to heavily stress the ecological equilibria. 2 Aquaculture 
and fisheries need to be managed sustainably, also beyond the ecological 
factors, and in doing so, operational efficiencies can be improved. 

The key objective in this report is to highlight key stakeholdersô operational 
challenges in global aquaculture and fisheries from a sustainable supply 
chainôs perspective (see stakeholder map on page 13) and to explore how 
technology, in particular Blockchain technology, may offer remedies to some 
of these issues in a cost effective way. By doing so we start to see new ways 
of generating new value creation and turning the industry towards a more 
sustainable supply chain management.

Pressing issues in the seafood industry

After having conducted one -on -one interviews with multiple representatives 
within the seafood industry, we have identified their pressing issues to be:

Å Data use efficiency, re -use of data and interoperability of data systems

Å How to use data to increase product quality, ensure fish welfare, and gain 
further insights through data analytics 

Å Lack of access to a go - to source for trusted information (B2B, B2C)

Å How to address the trust gap by enabling and reaching out to end 
consumers with validated information about the product and thus respond 
to the trend towards the transparency required and expected 

Å De-risk supply chain by improving transparency on ecological and social 
sustainability 

1FAO. 2018. The State of World Fisheries and Aquaculture 2018 - Meeting the sustainable development 
goals. Rome.

2Pauly D and Zeller D (Editors) (2015) Sea Around Us Concepts, Design and Data 
(www.seaaroundus.org ) .
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Ensuring transparency in the seafood supply chain 
Interviews with companies and experts in the seafood industry have given insights into challenges, barriers 
and opportunity areas to meet commercial, regulatory, ecological and customer needs

Scope of investigation

In this report we touch upon the following topics: 

Å Food safety and traceability of products

Å Animal welfare

Å Labor working conditions 

Å Efficiency of bringing trust to consumers 

Å Friction and data exchange at interfaces

Å Ecological sustainability (fish stock control potential) 

Note that consumer behavior and retailersô needs, as well as legal and 
regulatory matters, were not analyzed, and is therefore not part of this report.

Qualitative research

For this report we conducted one -on -one interviews with 20 company 
representatives and experts across the following sectors:

Å Feed

Å Farming and production - wild catch and aquaculture

Å Wholesale and retail

Å Finance and insurance

Å Research

Å Enablers - IT solution service providers

Å Fisheries ministry

Their views have decisively contributed to gaining insights into the challenges, 
barriers, and opportunity areas, in order to satisfy business aspirations, 
safeguard natural resources and to help equip the industry to meet 
stakeholders needs. Especially by fulfilling commercial (efficiency), 
transparency, regulatory requirements and ecological boundary constraints.



7© 2019 Deloitte AS | © 2019 DNV GL AS 

Digitalization and Blockchain as remedy to solve challenges
Digitalization and Blockchain technology can help industry participants address key challenges and open up 
new business opportunities

Digitalization and industry trends

Large reputable fishing and aquaculture companies and their related supply 
chain participants want to demonstrate trust and integrity as a business 
credential as they seek to make this major source of protein a growth factor 
and a solution towards sustainably feeding global population.

There lies an opportunity in digitali zing production steps and gaining overview 
of data which pertains to the full supply chain in order to offer demonstrable 
proof and product integrity through to the end consumer. 

Trustworthy supply chain information , consisting of the total contributed 
and proven information, may be accessed by parties according to certain rules 
of the game: Operational data, testing and certification results could be made 
more readily available on large databases where many participants can 
participate in networks and thereby harness the collective intelligence instead 
of only their own focused capabilities. To have knowledge of e.g. anonymized 
best practice benchmarks in form of analytics would enable innovation in the 
fisheries industry and supply chain management.

In this paper we will introduce digitalization means and Blockchain technology 
in particular as a realistic path to open up markets, increase collaboration and 
achieve transparency for more environmental, social and business 
sustainability.

Blockchain benefits

Blockchain is a technology, relying on well -established cryptographic principles 
and operating as a distributed repository that provides a way for information 
to be recorded and shared through a peer to peer community. In this 
community, participants maintain access to their data on the Blockchain.

As we will explore, Blockchain can play a role towards:

Á Transparency and traceability

Á Trust in data, facts and processes ïfor the whole supply chain

Á Smart contracts to enable automation and reduce cost of transactions

Á Auditability, thanks to the immutability features of the Blockchain

Á Tokenisation , the feature of transforming and transporting value, will allow 
to incentivize and engage stakeholders.

It is also clear that Blockchain technology will only unveil its full potential in 
conjunction with other technologies such as cloud services, sensors, IoT and 
data analytics.
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Summary of findings and way forward
Towards more transparency, traceability and acceptable transaction costs

Key issues for stakeholders

A. Trust among supply chain partners is a major hurdle to overcome and 
must be óexercisedô in a real life project to harvest overall benefits.

B. The data already being collected today are ótrappedô in silos and to 
connect with other partners (in the supply chain) information needs 
significant effort of sharing in daily operations.

C. Identify the priority topics , which generate a surplus situation for all. 
Our insights point towards the following topics to concretize such 
benefits:

Å Traceability: Finding the means and defining the necessary 
trusted information to communicate to the consumer in their hunt 
for a true high quality product.

Å Fish welfare and biology: use of analytics for better insights 
into biologics to boost productivity and quality.

Å Innovative finance and insurance products based on better 
data to make qualified decisions which render benefits for 
stakeholders.

Å Efficiency gains in the supply chain, e.g. through 
standardization, automated documentation and smart contracts.

Benefits and promising ways ahead

To date, we have seen a lack of efficiently functioning market -based solutions 
successfully tested at scale, acknowledging the global nature of the production 
value chain.

We believe that to promote sustainable resource use and achieve transparency 
and traceability at an acceptable transaction cost, a decentralized approach, 
such as one offered through a decentralized ledger system based architecture, 
is the way forward. It is likely that there will be a rise in ecosystems, which 
will at some point achieve interoperability through the synchronization of 
standards.
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Chapter 2
Challenges
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Transparency is more than just traceability 
It also centers on the information recorded about the productôs actual transformation 

Food traceability

It is of increasing importance for the food industry to have the 
ability to ascertain the origin of a product, as well as 
importance attributes. This means being able to have full 
control of the information flow within the supply chain. From 
raw material, through processing, to the retailer, and to the 
end consumer.

This is not just because of increasing regulations due to public 
health concerns, but also because it can be seen as a 
competitive advantage, as companies that can more effectively 
and reliably track and trace a product back and forth 
throughout the supply chain, will not just have an economic 
incentive, but also a reputational incentive to do so.

Traceability is more than just supply chain management of a 
physical product. It also centers on the information recorded 
about the productôs actual transformation throughout every 
step of the supply chain to the end consumer. 

Business drivers for food traceability

Source: Petter Olsen - © Nofima
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Key challenges
Feedback from stakeholder interviews

1. Data and information flow

Á Lack of interoperability between trading partnersôsystems, also beyond direct trading partners, leading to integration difficulties of received data, and systematic
information loss in the supply chain

Á Data quality issues on received data, miscommunication due to glossary used, and lack of granularity of the data calls for standardization

Á Tampering of data is possible and leads to a lack of trust in the received data

2. Reputational risk

Á Negative news about the seafood industry will often hit all industry players, not just the company in focus

Á Brand reputation damage can be challenging, without the possibility to defend oneself against the claims

Á Proving best - in -class and providing documentation to the end -consumer is difficult

3. Transparency and consumer engagement

Á Lack of transparency requirement setting and focus, due to each party optimizing for internal data use and not to the benefit of the entire supply chain

Á Little accountability across complex supply chains

Á Proving and documenting provenance to the end -consumer is difficult and limited

Á Lack of an efficient end -consumer information and marketing channel

Á A lack of understanding of what information the end -consumer requires or wishes to have
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Barriers found ïa lack of motivation?
Feedback from stakeholder interviews

Technical feasibility

Á Although extensive recording of relevant data could be found, it is not 
always sent or made available to other trading partners

Á Existing trading partnersô business systems (e.g. ERP and warehouse 
management systems) are not designed to capture and share traceability 
data

Á There is a need for standardization with a focus on the whole chain and 
between all interconnected actors, instead of relying on solutions that 
cover only parts of the value chain with proprietary data, recording and 
protocols

Business case needed

Á Cost -benefit analysis on investments in a new traceability system is 
fragmented and anecdotal, meaning that upsides are difficult to show

Á The commercial benefit and improved economic performance of increased 
transparency is therefore needed

Á Financial investments are needed, but there is reluctance to put money 
into a Blockchain traceability system

Lack of willingness to share data

Á There is a general reluctance to share information and data based on the 
uncertainty around ownership of the data, data permissions and data 
sensitivity, as well as privacy and data security concerns

Á Often immature understanding of the value of data

Lack of awareness and understanding

Á The implementation of new traceability systems requires that todayôs 
business processes must be reviewed and reworked

Á That ingrained business practice is hard to change

Lack of understanding... 

Á in the importance of having item identifiers

Á in the importance of documenting transformations explicitly

Á in the importance of granular item information
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The relevance of transparency along the seafood supply chain
Solutions in widely dispersed supply chains only work when spanning the whole value chain, from feed 
producers to retailers and service providers


