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About Nofima
Nofima is a private, non-profit research institute 

owned by the Norwegian government with head 

office in Tromsø and around 390 employees in 

six different locations around Norway. 

Nofima was founded in 2008 when four former 

public food research institutes merged: 
o Norconserv – canned and preserved foods, Stavanger

o Matforsk – food from agriculture, Ås

o Akvaforsk – aquaculture related research, Sunndalsøra

o Fiskeriforskning – seafood and processing, Tromsø

Main areas of work: 
o Aquaculture and fisheries – raw materials

o Food from agriculture and aquaculture – processes and 

products

o Consumer and market research, which includes:

− Consumer research, buying behaviour, food and 

context

− Innovation and product development

− Traceability, sustainability, environmental accounting

Turnover in 2018 was 623 Million NOK
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Traceability definition – ISO 8402

Traceability:

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

entity by means of recorded identifications.

For products this includes

• origin of - and properties of all raw materials and 

ingredients

• complete process history

• location at any time
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Traceability misconceptions
… by means of recorded identifications

This means that the job of a traceability system is to keep track of 

recorded identifications, recorded data. The recorded data value may 

be true or false (error, fraud, etc.); it constitutes an (unsubstantiated) 

claim relating to the product / unit in question. Machines, instruments, 

and methods that provide us with objective measurements of food 

items do not provide traceability, but they can be very useful when 

trying to verify the claim (the veracity of the data); this includes DNA, 

LC, GC, NMR, NIR, and other analytical methods.

… location at any time

Keeping track of the location does not only mean knowing where the 

raw materials and ingredients came from, but also where the product 

went. Traceability is not only looking backward in the chain; it also 

means looking forward (and ‘traceability’ is not a synonym for 

‘provenance’ or ‘origin’). 
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Mapping of 

analytical methods 

to verifiable claims

Food item

Explicit and 

implicit claims

Analytically verifiable 

claims relating to 

chemical and physical 

characteristics

Chemical and 

physical 

characteristics

In a traceability system we find claims, not facts

A food product is authentic when there is a match between the food 

product characteristics and the corresponding food product claims
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Analytically verifiable characteristics
• Species, Geographical origin

• Farmed or wild (for salmon, typically)

• Fresh or frozen, then thawed

• Presence of bioactive compounds, pathogens

• Presence of undeclared / unwanted additives

Examples
• Dioxin in Belgian chicken feed

• Cadmium in salmon feed

• Sudan Red

• Nitrite in smoked salmon

• Wrong species declaration for sushi fish

• Horsemeat sold as - / mixed with beef
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Mapping of 

analytical 

methods to 

verifiable 

claims

Food item

Explicit and 

implicit 

claims

Analytically 

verifiable claims 

relating to chemical 

and physical 

characteristics

Chemical and 

physical 

characteristics

Claims that cannot be 

verified analytically

In a traceability system we find claims, not facts
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Characteristics not or only partly verifiable

by analytical methods

• Volume, Weight, Amount, Value

• Batch / lot number, Owner

• Origin, country of origin

• Eco-label, other value adding labels

• Organic production (also has some analytical 
components)

• Halal, Kosher (also has some analytical 
components)

• Most properties relating to sustainability or ethics
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Mapping of 

analytical 

methods to 

verifiable 

claims

Food item

Explicit and 

implicit 

claims

Analytically 

verifiable claims 

relating to chemical 

and physical 

characteristics

Claims that cannot be 

verified analytically

Chemical and 

physical 

characteristics

Internal 

company 

records

Aggregate 

data for 

sector or 

region

Mapping of data 

recording methods to 

non-verifiable claims

Records needed 

to document non-

verifiable claims

Database needed 

to check non-

verifiable claims

Examine recordings in the

supply chain, look for 

discrepancies
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Input-Output analysis

For companies, sectors or regions: Compare outputs 
from previous link in the supply chain with inputs to 

next link in the chain; identify discrepancies.

Reported amount fish / product used or sold

1000 tons Processed Norway EU Russia Other Sum

Finnmark 20131 11324 18244 10695 7549 67943

Troms 20028 10014 17167 12160 10014 69383

Nordland 26520 14144 25636 12376 9724 88401

Andre 15257 8367 14273 8859 4430 51186

Sum 81937 43849 75320 44090 31717 276913

Where does 
the fish 

come from?

Where 
does it 

go?

Significant 
discrepancy!

Reported amount fish / product landet into region:

1000 tons Landed

Finn-

mark Troms

Nord-

land Other Sum

Finnmark 61254 1439 0 217 62910

Troms 70853 163 513 0 71529

Nordland 88188 0 128 85 88401

Andre 49005 0 0 212 49217

Sum 269300 163 1567 725 302 272057
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Input-Output analysis for wine exported 

from France to China
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For processes: Using our knowledge of the raw 
material and the process type to establish typical 
or optimum conversion / yield factors, and then 
comparing process input with process output.

Process

Batch 112

Batch 112

Batch 112

Batch 112

Batch 112

Batch 112

Batch 112

Batch 112

Raw material used to 
produce Batch 112:    10t

Amount of fillet in 
Batch 112:       8t

Significant 
discrepancy!

Mass-balance accounting
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September 2008 Oktober 2008

The identity of Satoshi Nakamoto is still not known
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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
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Innumerable news articles on blockchain

“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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Database

Blockchain is a special type of

database that contains transactions

Distributed
(many copies)

Synchronised
(every 10 minutes)

Encrypted, 

Immutable

Online
(many users)
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Conclusion

• Confidentiality and speed can be a challenge 
for traceability systems based on blockchain 
technology, but otherwise the technology is well 
suited for the purpose, and interoperability will 
be simpler 

• It is a challenge that many blockchain 
technology solution providers promise more 
than they can deliver

• Blockchain will not prevent food fraud, but we 
will always know who recorded data, we will 
know that the data has not subsequently been 
changed, and it will be more difficult to 
introduce undeclared ingredients and products 
into the supply chain



”Can Traceability Systems and Blockchain Technology Ensure Authenticity …”, Petter Olsen, Tromsø 28/01/21   © Nofima - May be copied if source is acknowledged

For more details…

Nofima Report 4/2019 

Applications, 
limitations, costs, and 
benefits related to the 

use of blockchain 
technology in the food 

industry
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