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1 Port of Antwerp – some facts & figures 



Multifunctional Port In Harmony For the Future

million tonnes
of freight

acres 
port area

million TEU jobs in 
the port

companies in 
the port area

224 29.820 13,5 142.654 900
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2017 – 224 mio tonnes of freight

Game changer - container – more than 10.450 TEU in 2017 – capacity 16 mio TEU

Biggest employer Flanders – direct 60.586 & indirect 82.068

Important industrial complex with mayor petrochemical players

Europe’s largest integrated petrochemical cluster

KPI’s for international supply chains: reliability, quality, sustainability, flexibility, total cost and lead time + end to end solutions = KPI’s PoA

Balance import and export flows





Biggest coffee depot
27 billion cups of coffee

Biggest steel port in 
Europe

Biggest banana import port
8 billion bananas per year

Biggest tabaco supply 
worldwide

Second biggest chemical cluster worldwide 
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Multifunctional port = open for all types of goods + top infrastructure + expertise + flexibility + hands-on mentality

European leader in steel, coffee (world trade), fruit (bananas), …

Growth container in all commodities – example fruit

Coffee – certified for stock markets of London (LIFFE Robusta) and NY (NYBOT) Arabica.

Fully approved and accredited by world’s leading exchange for soft commodities – ICE and NYSE

London Metal Exchange – accredited warehouses.

Specialised and certified storage facilities for hazardous goods.





2 Potential of blockchain in the maritime
supply chain



Maritime supply chain - stakeholders
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1 maritime transport,
on average:

• 30 – 40 participating 
actors

• ± 200 different 
interactions on
documents

Owner of the goods / shipperOrigin

Origin

DC

DC

Port

Port

Receiver of the goods

Shipping company

Terminal operating
company

Terminal operating
company

Hinterland transport 
company

Hinterland transport 
company

Forwarder

Agent

Customs broker

Customs broker

Government

Financial 
institutes

Insurance



Maritime supply chain - inefficiencies

8

Port and hinterland 
stakeholders Authorities

Other 
third 

parties

Inefficiencies Sh
ip

pe
r

Fr
ei

gh
t f

or
w

ar
de

r

C
us

to
m

s 
de

cl
ar

an
t

Sh
ip

pi
ng

 li
ne

Te
rm

in
al

 o
pe

ra
to

r

H
in

te
rla

nd
 

tra
ns

po
rt

Re
ce

iv
er

 o
f t

he
 g

oo
ds

Po
rt 

Au
th

or
ity

C
us

to
m

s
H

ar
bo

r m
as

te
r, 

pi
lo

ta
ge

 
et

c.
O

th
er

s 
(e

.g
. P

ol
ic

e,
 

Sa
ni

ta
ry

 a
nd

 v
et

er
in

ar
y 

au
th

or
iti

es
)

Ag
en

t

Fi
na

nc
ia

li
ns

tit
ut

es

R
oa

d
R

ai
l

Ba
rg

e

Time
ETA/ATA estimation X X X X X X X
Operations planning X X X X X X X

Document flow
Goods ownership documents (CMR, B/L,…) X X X
Hardcopy documents (Phytosanitary certif.) X X X X X
Customs declaration X X X X X X X X X X

Information flow
Track and Trace X X X X
Payment confirmation X X X X X X X X X X X X

Cargo related
Shipment fragmentation X X X X X X X
Loading units X X X X X

Financial flow X X X X X X
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Early adopters in the maritime supply chain
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3 Pilot case: the ePhyto certificate in the
Port of Antwerp



ePhyto exchange via Blockchain
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• Proof of Concept was set up for a specific apple trade 
between New Zealand (Port of Napier) and the Port of Antwerp

• PoC builds further upon Smart Contract building blocks, on top of the basic blockchain 
technology

• Executed during the months June, July & August 2018
(launched on June 14th)



ePhyto exchange via Blockchain (2)
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• Pilot objectives: 
• creating a more secure and efficient maritime trade process by developing a 

digitized phytosanitary certificate based on blockchain technology
• to make use of blockchain technology as a sustainable solution for reliability and 

traceability in b2g-interactions
• to illustrate a working concept for certificates management in a digital, electronic 

way
• to prove process improvements compared with the actual paper-based process

• Benefits to prove :
• faster: no shifting and waiting on papers, paper losses, …
• earlier: NPPO sees the certificates much earlier in the process, as they are 

uploaded
• more environmental friendly solution: less papers, no paper-transports,…
• secure & reliable: no fraude possible via use of BC technology
• traceability via BC audit-trail



Pilot case: phytosanitary certificate
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A declaration used in international commerce for shipments of plants and plant products. Certificate issued by the National 
Plant Protection Organisation of the exproting country to be presented to the NPPO of the importing country.

Source: “Digitizing the phytosanitary certificate” by C. Peeters (2018)



• Solutions available on g2g-level
• Bilateral agreements between countries
• European TRACES system for EU member states
• IPPC ePhyto Hub pilot 

• But no (digital) visibility nor interactions on b2b- and b2g-levels
• exporter – importer
• importer – forwarder
• forwarder – NPPO

• A very strong belief in use of blockchain for documents & certificates in a b2g-context

• …although we know that, from a legislation viewpoint, this solution will not be accepted
‘today’ in an official context

Why this project ?
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Pilot case – process flow
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Pilot case – blockchain infrastructure (1)
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• Web UI access for every stakeholder in the supply chain 
(exporter, importer, forwarder & NPPO)

• APIs available, so ERP-integration is possible

ePhyto app
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ePhyto app (2)
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Costs versus Benefits
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Costs Benefits

FAVV
(Belgian NPPO)

- administration reduction
- optimisation control process

Port of Antwerp pilot case facilitation - competitiveness (port + MarSC)
- keep / attract cargo flows

Exporter Subscription fee 
or ERP-integration

digital upload reduces high delivery costs

Importer Subscription fee 
or ERP-integration

- no time loss
- administrative simplification
- electronic archive

Terminal operator Subscription fee 
or ERP-integration

- staff time reduction
- eliminate risks of too early pickup

Forwarder Subscription fee 
or ERP-integration

- No time loss
- administrative simplification
- electronic archive
- Less risks in orchestrating their supply

chain
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Out of pocket kosten voor een papieren procedure lopen op tot wel 200 euro voor een zending in deze pilot case. Daarnaast zijn er nog de risico’s verbonden aan het papieren proces. Wanneer een origineel phytosanitair document niet op tijd kan aangeboden worden en hierdoor een gekoelde zending geblokkeerd staat dan lopen de kosten al snel heel hoog op. Met een digitale oplossing kunnen we de kosten voor verzending van het document reduceren tot een jaarlijkse abonnementsprijs die per zending een fractie van de kost van het papieren proces zal zijn. Risico op verdwenen documenten is er ook niet meer en in het geval van een verkeerd uitgesteld document kan dit via de digitale oplossing veel sneller rechtgezet worden. De administratie zal voor alle partijen veel minder tijd in beslag nemen wat ten goede komt van de  productiviteit van de ondernemingen en overheden. 

Kosten van de digitale oplossing kunnen beperkt blijven indien een groot aantal gebruikers aangesloten zijn en het volume aan digitale certificaten dat via de blockchain uitgewisseld wordt groot genoeg is. Zaken die in de aanvangsfase van het digitaliseringsproces nog niet aanwezig zijn. Probleem is dus zoals bij veel innovatieprojecten de voorfinanciering. Het Havenbedrijf Antwerpen is een voorbeeld van een bedrijf met visie op innovatie en heeft deze proof of concept gefinancierd met het doel om de admnistratieve processen in de voor deze haven belangrijke goederentrafieken te vereenvoudigen en zo kosten te reduceren. Dit met het oog op de versterking van onze concurrentiepositie en het aantrekken van bijkomende trafieken.

Meersman, Van de Voorde en Vanelslander (2010) tonen aan dat concurrentie zich niet enkel afspeelt tussen havens onderling, maar vooral tussen productiebedrijven en dienstverleners die zich binnen die maritieme cluster lokaliseren. Bovendien is een duidelijke trend waarneembaar van competitie tussen individuele havens naar competitie tussen maritieme supply chains (MarSC’s). Succesvolle havens behoren dan ook tot succesvolle MarSC’s.
Het ketenelement dat het meest bijdraagt om de keten zo goedkoop mogelijk te maken, heeft de grootste kans om te worden opgenomen in de ketenwerking (Pilgrim, 2003; Meersman, Van de Voorde, Vanelslander, 2010; Visser & van Goor, 2015)



Operational perspective :

• Extending the current pilot case with 
other countries & communities

• Extending with other stakeholders, e.g. 
Customs

• Extending not only in maritime port 
context, but also in airport context
(e.g. Brussels Airport Company)

• Piloting with other certificates/documents:
– Veterinary certificate
– Certificate of Origin

• Aligning with other, similar initiatives on a 
global scale (integrating platforms)

Next steps – working in parallel
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Regulatory perspective :

• Following, supporting, … legislation 
changes on digital ‘context’ :

– uniformity between paperbased and 
fully digital processes

– uniformity between paper and 
digital documents

– legal equality between handwritten 
and electronic signatures
(e.g. awaiting Implementing Act on 
electronic signatures for phytosanitary 
certificates)



• Great potential
• Open for any type of document, certificate, authorisation, … 

• Tresholds:
– Legislation
– Global aspect (i.e. complexity)
– Commercial risk
– Time to market

• Challenge – from Pilot to Practice

• “Chain thinking”
Don’t do this by yourself, but work
and think together

Co.CREATE → Co.INNOVATE

Conclusions
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Source: Kokken, 2018 
based on Gartner Hype Cycle for Emerging Technologies
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Thank you !

Nico De Cauwer – Digital Business Solutions, Sr. Business Architect
nico.decauwer@portofantwerp.com
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