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About Nofima

Nofima is a private, non-profit research institute owned 

by the Norwegian government with head office in 

Tromsø, around 400 employees in six different locations 

around Norway, and turnover in 2022 of 700 MNOK.

Nofima was founded in 2008 when four former public food 

research institutes merged: Norconserv, Matforsk, 

Akvaforsk, and Fiskeriforskning. Our research is organised 

into divisions for Aquaculture, Agri-food, and Seafood. 

Research areas:

o Raw materials, primary production, breeding, feed

o Processing, packaging, quality, food safety

o Sustainability, governance, societal impact

o Socio-economics, market research, consumer research, 

information logistics, traceability, blockchain technology
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What is traceability?
Traceability:

The ability to trace the history, application or location of an entity by means of 

recorded identifications.

For products this includes:

• Origin and characteristics of all materials, ingredients, and parts

• Process history, Location at any given time

Olsen, Borit (2013): "How to define traceability". doi:10.1016/j.tifs.2012.10.003

What traceability is not:

• A traceability system is a system of claims, not (necessarily) facts

• Laboratory / analytical methods are means of verification, not traceability

• Chain of Custody systems protect given characteristics, not traceability
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The components of a traceability system

Attributes 
of the TRUs

Identification 
of TRUs

Documentation of 
transformations

Identifier code type 
and structure

Association of 
identifier to TRU

Identifier uniqueness 
and granularity

Recording of 
transformations

(direct or indirect)

Various TRU attributes 
carried by the 

traceability system

Transformation 
metadata (time stamp, 
location, owner, etc.)

Recording of weights 
or percentages

Depends on identification of TRUs

Implementation options

Implementation options

Implementation options

Olsen, Borit (2018): "The components of a food traceability system". doi:10.1016/j.tifs.2018.05.004
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Internal traceability and chain traceability
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Food

safety

Trace 

contamination,

Enable recall

Legislation

Common

Food Law
§18, §19

Labeling

laws

Trace-

ability

Competitive

advantage

Integration

of systems

Labour/cost 

reduction

Avoid re-

punching

Optimal

production

Industrial

statistics

Commercial 

requirements
(certification, BRC,

IFS, ISO 22000, ..)
Traceability

requirements

HACCP

Chain

communication

Profiling of desirable 

characteristics

Feedback loops

Make

or buy

Documentation of sustainability

Non-IUU

fish
Carbon footprint, environmental load,  

environmental accounting, food miles, 

organic status, fair trade, authentic 

and legal production, …

Consumer

preference

Why traceability?
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DNA-based analyses, Stable isotope and trace element analyses, Liquid / 

Gas Chromatography (LC/GC). Nuclear magnetic resonance (NMR) 

spectroscopy, Vibrational spectroscopy, including near-infrared (NIR) or 

Raman spectroscopy, Mass spectrometry, Microscopy, General food 

chemistry analysis, Sensory analysis, …

How can we detect or prevent food fraud?

①Determine the chemical, 

physical, or sensory characteristics 

of samples and check if they 

match the description provided
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• Supply chain mapping and 

analysis

• Input-output analysis

• Mass-balance accounting

How can we detect or prevent food fraud?

② Analyze the supply chain, 

and look for discrepancies in 

the recorded data
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• Digital Ledger Technologies (DLTs)

• Blockchain technology

How can we detect or prevent food fraud?

③ Prevent data from being 

tampered with; document origin and 

ensure integrity of recorded data
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What is blockchain?

The blockchain is an incorruptible 

digital ledger of (economic) 

transactions that can be programmed 

to record not just financial transactions, 

but virtually everything (of value)
Don & Alex Tapscott, Blockchain Revolution (2016)

Sample transaction: From account: 1234, To account: 5678, Amount: 1 BTC



Database

Blockchain is a database of transactions

Distributed
(many copies)

Synchronised
(every 10. minutes)

Encrypted, 

Immutable

Online
(many users)
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Records transformations, 

not state values
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Blockchain in the food industry

https://blockmatnet.com has updated links to “blockchain in food industry” news stories 

https://blockmatnet.com/
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Getting accurate data into the blockchain is the challenge

and supply chain
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Development of tracebility systems

 Papir based local 

systems, physical ledgers

 Digital local systems, 

Excel, Access

 Electronic Data Interchange 

(EDI) systems, one-up, one down

 Centralised databases, 

chain traceability

 Distributed databases, 

chain traceability

 Blockchain-based encrypted 

systems, immutability
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Can blockchain improve the traceability system?

Attributes 
of the TRUs

Identification 
of TRUs

Documentation of 
transformations

Identifier code type 
and structure

Association of 
identifier to TRU

Identifier uniqueness 
and granularity

Recording of 
transformations

(direct or indirect)

Various TRU attributes 
carried by the 

traceability system

Transformation 
metadata (time stamp, 
location, owner, etc.)

Recording of weights 
or percentages

Implementation options

Implementation options

Implementation options

No

Yes, 
but…YES!
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Desired quality of the system Does blockchain offer an advantage?

Data quality and veracity Yes, immutability and identification of who added data, together with attributes 

inherited from previous transformations will improve data quality and veracity

Trust and transparency Yes, although to some degree this depends on the trust in the consortium that 

controls the blockchain

Data confidentiality, ability to 

provide tiered data access

No, although confidentiality and tiered data access can be provided as part of a 

federated blockchain implementation

Performance and efficiency No, the multiple copies of large databases and traversing of transactions means 

significant penalties related to performance, in particular speed

Robustness, fault tolerance Yes, the built-in redundancy provides robustness (but in practice robustness is 

also provided by traditional systems)

Interoperability Yes, the higher degree of uniformity between blockchain-based systems make 

interoperability far simpler; this is perhaps the biggest challenge for traditional 

systems and the biggest potential advantage for blockchain-based systems

Olsen, Syed, Borit, Boechat (2022): "Application, limitations, costs and benefits related to the use of blockchain technology

in the seafood industry". Nofima report 05/2022 available at https://nofima.com

https://nofima.com/
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Blockchain trade press articles …
“It is estimated that one in ten food products are 

adulterated or mislabelled. [With blockchain] 

tampered products can be easily identified and 

isolated, preventing expensive product recalls.”

“In [a Walmart] blockchain project, it took 2.2 

seconds to trace mangoes to the farm. Without 

blockchain, this would take the retailer six days, 18 

hours and 26 minutes to identify the original farm.”
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• Duplication of data takes a lot of space and time

• Synchronization can take a lot of time and energy

• Designed for anonymous systems with no / low trust

• Designed for equal rights wrt. adding data, not designed 
for asymmetric use

• Duplication means robustness

• Immutable data increases transparency and 
trustworthiness, makes it easier to identify fraud

• Well suited for documenting transactions rather than 
state values; important in a traceability system

• Easier to integrate data from different sources

Blockchain summary



Thanks for your attention

Petter Olsen
petter.olsen@nofima.no

www.nofima.no
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