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About Nofima

Nofima is a private, non-profit research institute owned by the
Norwegian government with head office in Tromsg and over 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, As

o Akvaforsk — aquaculture related research, Sunndalsgra
o Fiskeriforskning — seafood and processing, Tromsg

Main areas of work:
0 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 2020 was around 65 Million Euros
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The components of a traceability system

Implementation options

Identifier code type
and structure
Identificationw Identifier uniqueness
of TRUs J and granularity

Association of
Implementation options identifier to TRU

Recording of
transformations

e e e Teet, Implementation options
Recording of weights ( Documentation of Attributes Various TRU attributes
) < carried by the
or percentages L transformations of the TRUs traceability system
Transformation Depends on identification of TRUs

metadata (time stamp,
location, owner, etc.)
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Verifying claims in a traceability system

A traceabillity system contains claims about product (TRU)
characteristics / attributes. How can we check if these claims are
true (or at least ensure that the original claims remain unaltered)?

1. For claims / characteristics with a biochemical component —
Analytical methods

2. Matching recordings in one place with recordings in another
place — Input-Output analysis
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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.

Where does
the fish
come from?

Reported amount fish / product used or sold

1000 tons Processed Norway

Finnmark
Troms
Nordland
Andre

Sum

20131
20028
26520
15257

81937

11324
10014
14144

8367

43849

EU

18244
17167
25636
14273

75320

Russia
10695
12160
12376

8859

44090

Other
7549
10014
9724
4430

31717
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Reported amount fish / product landet into region:

Finn- Nord-
1000 tons Landed mark  Troms land Other Su
Finnmark 61254 1439 0 217
Troms 70853 163 513 0
Nordland 88188 0 128
Andre 49005 0 0 212
Sum 269300 163 1567 725 302 272057

S_ignificant
w01 \Where dIiscrepancy!
" does it go?

276913
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Verifying claims in a traceability system

A traceabillity system contains claims about product (TRU)
characteristics / attributes. How can we check if these claims are
true (or at least ensure that the original claims remain unaltered)?

1. For claims / characteristics with a biochemical component —
Analytical methods

2. Matching recordings in one place with recordings in another
place — Input-Output analysis

3. Using our knowledge of processes to identify discrepancies /
unrealistic yields — Mass-balance accounting
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Mass-balance accounting

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

. L Amount of fillet
Raw material used to Significant
produce Batch 112: digcrepancw 'HM‘ A '

Petter Olsen - © Nofima, May be copied if source is acknowledged 20/09/21 J Nofima




Verifying claims in a traceability system

A traceabillity system contains claims about product (TRU)
characteristics / attributes. How can we check if these claims are
true (or at least ensure that the original claims remain unaltered)?

1.

For claims / characteristics with a biochemical component —
Analytical methods

Matching recordings in one place with recordings in another
place — Input-Output analysis

Using our knowledge of processes to identify discrepancies /
unrealistic yields — Mass-balance accounting

Using blockchain-based technologies to record the data to
ensure that we know who recorded, and that data is unchanged
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Blockchain in the seafood industry

Norwegian Salmon Exporter Fights Food

TECH N OLOGY LATEST JOBS Head of Department/Researcher FraUd With BIOCkChain

IMPORTANCE OF BLOCKCHAIN
TECHNOLOGIES IN SEAFOOD
INDUSTRY

Salmon farmers urged to adopt blockchain technology

By Vince McDonagh - 7th July 2020 o O @ @ o

Norwegian salmon producer Kvarey Arctic has joined the IBM Food Trust to increase
transparency and help prevent fraud in the seafood industry.

4777 Total views 113 Total shares

Listen to article

4 },llllll
'/l

8/ 7/
/[
e

Fish Focus

VL

V//]
[/

Norwegian seafood industry association
partners with IBM on blockchain

The network can give Norway's seafood industry a premium edge
compared to other markets.

Kvargy Arctic CEO Alf-Goran Knutsen
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Blockchain technology has suddenly become a new tool in aquaculture in helping
— to ensure traceability from farm to plate and eliminating fish fraud.
| NEWS

Public

. Technology et
marin, 2 ...
Trustf)

RESPONSIBLY Home | News | Opinion | Features | Private Sectorinsight | CyberWeek | White Papers | Events | Partner Directory
L SUPPLIED

BLOCKCHAIN APPLICATION IN SEAFOOD VALUE CHAINS

Scottish Government project explores use of
blockchain and Al in fishing

Written by Liam Kirkaldy on 17 January 2020 in News

Highlands and Islands Enterprise to run scheme looking at how new tech could be used in seafood sector

Myed 201 Use of blockchain technologies in the seafood industry can
Blockchain in seafood discussion at FRduce BN ioss and Iv oG
Advania in Iceland

ESIFL UNITED KINGDOM
!‘L.! Thursday, July 09, 2020, 01:00 (GMT + 9)
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Blockchain news articles ...
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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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Blockchain is a database of transactions

Distributed

(many copies)
Database

Synchronised \ Encrypted,
(every 10. minutes) Immutable
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Blockchain and supply chain
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Can blockchain improve the traceability system?

Implementation options

Identifier code type
and structure
N O Identificationw Identifier uniqueness
of TRUs J and granularity
Association of
Implementation options identifier to TRU
Recording of
transformations
(direct or indirect) Implementation options
Recording of weights ( Documentation of Attributes Various TRU attributes
, ) <+ carried by the
or percentages L transformations of the TRUs traceability system
Transformation
| | Yes,
metadata (time stamp, !
location, owner, etc.) b Ut "mw

Petter Olsen - © Nofima, May be copied if source is acknowledged 20/09/21 J



Summary

* Blockchain is an exciting technology that has the
potential to underlie a major technological paradigm shift

* Solution providers are currently overselling the benefits
of systems based on blockchain technology

» Confidentiality and speed can be a challenge for
traceabllity systems based on blockchain technology,
but otherwise the technology is well suited for the
purpose, and interoperabllity will be simpler

* For traceabillity in the supply chain, blockchain can
remedy some potential problems because while claims
that are recorded in the blockchain might still be wrong,
It will be quite clear who made these claims, and we will
know that these claims have not been tampered with
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For more detalls...

ﬂNofima

nnnnnnnnnnnnnnn Nofima Report 4/2019

Applications, limitations, costs, and benefits related to

Petter Olsen, Melania Borit & Shaheen Syed

Applications,
limitations, costs, and
benefits related to the

use of blockchain
technology in the food
iIndustry

Petter Olsen - © Nofima, May be copied if source is acknowledged 20/09/21 J Nofima



Thanks for your attention

Petter Olsen
petter.olsen@nofima.no

www.nofima.no

The research leading to these results has received funding from the
European Union's Framework Programmes under grant agreement n° 613688 FoodIntegrity
(FP7), n° 696371 Authent-Net (H2020), and n° 727864 EU-China-Safe (H2020).
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