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Defining the Next Decade

Strategies in Life Science supply chains

- . What we learnt the past decade and
. Where are we heading /“

\ Prof. Dr. Wouter Dewulf
| Dean, Antwerp Management School






1 What changed? 2 What we learned?

4 What should we take into the
next decade?
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A decade built on efficiency

The industry optimised for one thing: cost.

We designed manufacturing footprints, inventory, transport and capacity around a single objective: the lowest total

cost while meeting quality and regulatory requirements. We consolidated. We globalised. We became very good at
efficiency.

COST SCALE LEAN CENTRALISE

The assumption: the global system would remain broadly stable.
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The turn: A decade of disruption

2020 2022 2024-26
COVID-19 Ukraine War Trade Tensions
Capacity shortages, Energy, trade and Geopolitics enters
single-source airspace reshaped sourcing decisions
dependencies exposed
® ® ® ® o
2021 2023-24
Suez Canal Red Sea Crisis
One physical Route uncertainty
bottleneck, global returns
impact

Supply chains have moved from the background of strategy to the centre of strategy.
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Lesson 1 - Efficiency is not resilience

The most efficient supply chain in normal circumstances is not necessarily the most effective one during disruption.

The cheapest supply chain in normal times can become the most expensive supply chain during disruption.

COST + RESILIENGCE +
COST OPTIMISAION —} e IABILITY




Lesson 2 - Resilience has a price

Resilience is not free.

Dual sourcing costs money. Buffer stock ties up working capital. Spare capacity lowers utilisation. Regional
manufacturing sacrifices scale. The real question is not ‘how do we eliminate risk’, it is ‘which risks are material
enough to be worth paying to reduce?’

Buffer stock Spare capacity Regional mfg.
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Lesson 3 - Visibility became strategic

One cannot manage risk one cannot see.

During recent disruptions, many companies discovered that they lacked visibility beyond their Tier-1 suppliers front
and backwards.

o ® @ ® @ o
Raw Manufacturing Packaging Forwarders Airports & Patient
Materials Customs

Data - Interfaces — Control Towers
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Lesson 4 - Pharma logistics is an ecosystem sport

No single actor controls the end-to-end pharmaceutical supply chain.

» Manufacturers, forwarders and packaging providers
« Airlines, airports, handlers and trucking companies
» Customs, regulators and technology platforms

Optimise ecosystems, not individual companies.
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Lesson 5 - Geography matters again

Location decisions were once dominated by cost, quality and scale.

Today we add:

+ Geopolitics + Sovereignty + Market Access

China+1, near-shoring and friend-shoring are portfolio moves, not a retreat: companies add options around
an efficient ecosystem rather than abandon it.
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From supply chains to supply networks

The future will not consist of one optimal route between one supplier and one market.

It will consist of multi-node networks with alternative suppliers, production locations, gateways and transport options.

THE OLD MODEL

One route, one plan

B &

Supplier Airport

Manufacturing Market

The strategic objectives becomes
optionality.

>

THE NEW MODEL
Multiple nodes, credible alternatives

Supplier A
e.g. US, EU

Hub A
e.g. Europe

Supplier B
e.g. Asia, LatAM

Manufacturing Asia Hub B

— Alternative
routes:
i Sea/Rail

Alternative

=

Le—@

gateways:

Road @
Market
Alternative
airports:
@ Different
regions
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The pharma manufacturing map becomes multi-polar
and more strategically regional

Innovation will remain global, but critical manufacturing capacity will increasingly move closer to major markets. China
moves up the value chain while the US and Europe rebuild strategic production capacity.

. Ry i ‘.
~w  North America ¥ %,
(B Innovation, biotech and -
A Europe
large market pull S Biologics, regulation and

high-value manufacturing

. ! - ,l
Europe 3 4
O Innovation, biologics, high-value |
manufacturing and regulation North America - : 'Ch_
Innovation, biotech ina .
and market pull Scale, chemistry,
China f APIs/KSMs

A
India \!{Ff_‘_}

Generics, APIs and
regional platform

Scale, chemistry, APIs/KSMs and
growing innovation

Singapore \‘.
Latin America Emerging hub g
Emerging hub v w ~

India and emerging hubs

/O\Qp\ Generics, APIs and regional
platforms

¥
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The product is changing, so must logistics

PALLET

The pharma shipment of the future is not
necessarily a pallet of tablets.

Biologics, cell & gene therapies, personalised
medicine, clinical trial material,
radiopharmaceuticals.

> PATIEN
T

A different shipment profile

Smaller, more valuable, temperature-sensitive, time-

critical, sometimes patient-specific.
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INCONVENIENCE 1 OF 3
Optionality becomes the new efficiency

The best-performing supply chain won't always have the lowest unit cost.

It will be the one that can switch when circumstances change. Another supplier. Another site. Another airport.

Another airline. Another route. Another packaging solution. Optionality becomes a competitive advantage, and
potentially a measurable asset.

Me



INCONVENIENCE 2 OF 3
From visibility to prediction

1 3 4

Track Predict Intervene

What happened What's happening What's likely to happen Change the outcome

Al earns its place not by adding dashboards, but by triggering a practical operational response early enough to
matter.

Data becomes valuable only when it can change a decision.
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INCONVENIENCE 3 OF 3

Airports will compete as ecosystems

The competitive unit is the airport ecosystem,
not the airport operator alone.

Shippers increasingly evaluate the performance of

the whole community around a pharma gateway, not
just its infrastructure and connectivity.

What shippers' access:

Certification

Collaboration

Data

Reliability

Contingency Capability

Collaboration

Certification . Handlers
® ‘l‘ O
AIRPORT
ECOSYSTEM
® - ®
Customs . Data sharing

Recovery capability
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Five bold predictions for 20 years Pharma.aero in 2036

The next decade will reward supply networks that are visible, resilient and able to switch when conditions change.

Single-path optimisation fades The era of the single globally optimised pharma supply chain is over.

Resilience becomes Resilience will become a board-level KPI, not only an operational concern.
measurable
Critical medicines diversify Regional or dual production footprints will become more common for

essential products.

Al shifts the operating model Supply-chain management moves from reaction to anticipation and
intervention.

Patient access defines The final measure is whether medicines reach patients safely, on time and

performance affordably.

2036 is less about predicting the next shock and more about designing networks that can absorb it.
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What should we take into the next decade?

Five principles for life-science supply chains after a decade of disruption.

1 Design networks, not
chains.

2 Optimise for optionality.

3 Make resilience measurable.

4 Share data across
ecosystems.

S Never lose sight of the
patient.

Build credible alternatives across suppliers, routes and
gateways.

Efficiency remains important, but resilience needs executable
choices.

Treat buffers, visibility and recovery capability as investment
decisions.

Performance depends on interfaces between companies, not
only within them.

The ultimate KPI is safe, timely and affordable patient access.

We cannot predict the next disruption. But we can design supply networks capable of absorbing it.

Me



1 What changed? 2 What we learned?

A decade of shocks moved supply Efficiency alone is not enough. Visibility,
chains from an operational topic to a ecosystem collaboration and resilience all
strategic boardroom issue. have value, and a cost.

4 What should we take into the
next decade?

We cannot predict the next disruption. But
we can design supply networks capable of

absorbing it.
4
Mac
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_ Why international community platforms
* matter in Life Science supply chain quality/

\ Jaisey Yip
| VP Air Cargo Business Division
Changi Airport Group




Pharma.Aero 10t" Year Anniversary /—\ - i

Why International Community Platforms Matter in
Life Science and Supply Chain Quality

HANDLE WITH CARE




The air cargo value chain is inherently a fragmented system
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AIR CARGO VALUE CHAIN
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Shipper Truck Air Freight Airline Cargo Handler

Airport
Operators Forwarder




Airports were considered a ‘Black Hole’

.

LACK TRANSPARENCY
DATA RESIDES IN SILOES AT AIRPORT SILENT LOGISTICS CONCEPT
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Earlier projects of Pharma.Aero were dedicated to tackle collaborative data-
sharing
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DIGI 1.0 AND 2.0 PROJECTS
oo _____________Joozo __________

PROOF OF CONCEPT PROTOTYPE
PHARN\EA - Crummy shipments boied on reabistic Livw dota from 2 batches of in total 22 real
_:h;. B data somples shipmants Dot was providad by mukipls
3 Irve zystems from eoch stakeholder,
1 integroted by wing o vet of odapten.”
: ES oovonro-cipont End-to-and: Shppar 1o Consgnes
H Business bogic Limited. locused on reproducing the Corge  Extended: focused on baldng the

0 mulasionas in a lineor smatna and anhoncad dosy uracom of tha antirs cold
! ingaating quaity date chain procass and cango fiow processas.

Tying sagather the MAWS to HAWE 1o

WHITERAPEL M Beack it ond o b
DIGI2.0: THE GLOBAL the specific Purchase Order (PO] mumber 1o
PHARMA TRACKER provido insarpralotion contaxt.

PROTOTYPE

T

DECEMBER 2019

PHARMA
az-aAERC

Doto axploitation [l RYTRUSEVAYY Addional h ity 1 acharca plosh
supablacs enckling preventive ced
prescrpiive ochon by aclon of the spply
<hain,

s alalla
Data Ownership Perceived Conflict between Strategic Alignment across
Transparency & Liabilities Value Chain Players

PAIN POINTS




A breakthrough came during the Covid-19 pandemic

Covid-19 vaccines distribution has been touted as one of the greatest logistical challenges of our time:

* Unprecedented scale of development. 4x acceleration than any preceding vaccines
« Next-generation vaccines platforms, some vaccines with frozen and deep-frozen product temperature
¢ More than 11bn vaccines doses to be distributed globally and immediately

Information was fast-evolving, making logistics planning challenging

FAILURE WAS NOT AN OPTION

_\_:




Global airport communities quickly came together to prepare for the upcoming
surge for vaccine transport
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Media Release

Changi Ready Taskforce gears up for the
distribution of COVID-19 vaccines into
Singapore and the region

9 Decembe- 2020

Preparing for
COVID-19
vaccines

Collaboratiarny brings 1Dgathe: members fram acress {he coal SLipply
<hain, Dutch Customs, and Ministry of Health to match the global
distribution needs for billions ef vaccine doses

Changi aic cargo hub ready for the safe, reiiable and efficient transportation of the
vaccines

P Te—

Brussels Airporl sets up taskforce BRUcure for
\{ar:ci ne fransporta tion The Changl Ready Tasklorce, co-led by the Civil Aviation Authority of Singapore
g (CAAS) and Changi Airport Group [CAG), jointly announced today that the Singapore

Teroipe) '.—'j:n.s'j"um"-(uuéih'ﬂ' Fp) [vRcorads ) . - . S
— — air cargo hub is ready for the transportation and distribution of COVID- 18 vaccines.

~ QOO0

Bruzarge, the.carge Svizlon of Scomeds Alrpomm. has senup atask Jorce to: prepare: for edenarize for 1he Ingart
capz Ll i vaieda Ly e et vmtines I (EITT ST

Comprising 18 members from across the Changi air cargo community, the taskforce is
a public-private collabaratien involving government agencies, cargo handlers, airlines
and freight forwarders| ).

= laiiiin, vt up e Vil
“nershin whily ine i cacae
of sl AlrpocT Cornpany.

Asterdam Arpee T SNipholE Prarma CargoTommmet Ty & COllsborating 10 erdurt The
T P TR0 TR Sunpky ChaTn 73 rady Tor The ST And eRTICleNT TrRnERGATion of
COMITL TS varrines

A tnsdones ind by Alr Cirgs Natherlands (ACK), Schiphiol Cange and Alr Frahoe KM
I‘J:n:n:'rturgu_ indiding shempers, presmmns pradocers, fonsardars, seiines, ground
handiers ang Tutsing oo nies have met o kicstart work onup tofour posiibis
WK SOEnarios, Dacad on ST e TenperaTure renges.

The Vacone Headiness Group wil host & rownd tatie on the 23th of Septermber; ooen 1o
e eatire Seniphal Cargo Carnmusnsty, a5 well 8 Dton Customs and the Dutch Minstry
OF Heaitng 0 JRaluss et s o mapniie JERECTY TIoT BN G Rendiers [0 e 85
Well @5 Dace-Us soluTans

Pharma-Hub Frankfurt Airport is the leading

European hub for the handling of
temperature-sensitive goods




Task forces composing airport, government authorities, airlines, handlers and
logistics players were set up across different airports
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brussels ~7
EDMONTON
al l'po rt E 1 A FErnATioNAL 2 \#5 | HONG KONG
AIRPORT Bg ﬁlﬁ r:;gg::TlONAL
BRUCURE TASK FORCE YEG CEIV CARGO COMMUNITY HKIA COMMUNITY TASK FORCE FOR
READY RESPONSE COVID-19 VACCINES HANDLING

airport group

D
MA  cwo

MIAMI INTERNATIONAL AIRPORT

MIAVAC TASK FORCE CHANGI READY TASK FORCE HOPE CONSORTIUM




Project Sunrays: shining light on COVID-19 vaccines transport requirements and
global airfreight readiness

FIVE KEY IMPERATIVES
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Project Sunrays Project Sunra .
Seoin S et e e = aw- ™  Equalimportance
—_ Clear local air wy with globa.l
cargo collaboration
community .
objectives m Recognition that the
first vaccines are just

the beginning

:&’. Inclusive
W, organized Build collaboration and trust

¢ structure




The air cargo sector is currently navigating a perfect storm in healthcare and life
science logistics

J
<
l—
z
w
(=]
T
z
o
(&)

TRADITIONAL BIOPHARMACEUTICALS | CELL & GENE
(BIOLOGICS) THERAPIES

J

REGULATORY PRESSURE SUPPLY CHAIN DISRUPTIONS




To this end, air logistics players are establishing dedicated global pharma
networks and corridors to achieve SPEED, RELIABILITY AND PRECISION

Kuehne+Nagel DHL
Kuchne +Nagel Air Lopistics DHL Group expands Airfreight Cold Chain Network
Kuehne+Nagel expands Cool Corridor network for to advance global health logistics
temperature-sensitive healthcare logistics 02/16/2026, 1100 A CET

Expanded, dedicated pharma airfreight network ensures fast, reliable, temperature-

o e iy St controlled transport for critical healthcare products.

American Airlines Cargo DSV

AIRLINES

American Airlines Cargo builds pharma corridor connecting DSV EXPANDS AIR THERMODIRECT NETWORK

Europe and the US September 8, 2026
+ [SVis axpanding its Ar ThermoDirect retwork, adding a direct Luxembourg-Shanghai connection and an upcoming
— : indisnapoks-Shanghai route 1o support pharmaceuticsl customers.
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Sustainability is another area which requires the entire value chain to collaborate
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WHITE PAPER

GAPL 2 Green Air Pharma Logistics
iz (GAPL) - Phase 2:

AR RN Green Air Pharma Logistics (GAPL) -

Phase 1:

Sraer A Sharrs Logistics 1Basn R B wrwny Lt
FOCUS ON
PACKAGING

*  Develop sustainability indicators
to facilitate packaging
procurement decision

*  Dirive reliable end-to-end air
transportation for Life Science
and Med-Tech shipments

« Lane Sustainability Readiness Index (LSRI)
to aid evaluation of sustainability
considerations during procurement and
lane selection, in support emission
reduction goals

ORIGIN DESTINATION
. A

P | S
= 4 > &

LANE X

Corporate ESG Route and Carbon
Airline Sustainability Accreditation Capacity Aircraft Fleet Offsetting and SAF Usage Daesign &

Roadmap Optimisation Insetting Production

of
Airfreight Packaging
Ground SLict’;'iJ:;;itI?ty ESG Green Infra Asset Green Consummables and Unit
Handler Roadma Accreditation Optimisation Equipment Waste
P Management

Corporate . Green

Airport Sustainability ES.G . Elneirsy CpzrEmE Equipment and SAF Capability
Accreditation Management Management
Roadmap Infra




Beyond supply chain partnerships, inter-organizational partnerships are equally
important in scaling knowledge and advancing common standards
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Centre
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A powerhouse example: Flanders' resilient
. Life Science and logistics ecosystem /

O His , Piet Demunter
----- CEO, Flanders Investment Trade







? Flanders
( State of the Art

TEMP CONTROLLED ll |{*lflullc:nmm
+2°C | +8°C

Keynote - Pharma.aero 10th Anniversary Symposium

Piet Demunter, CEO Flanders Investment & Trade

Flander’s resilient life sciences and logistics ecosytem
The next chapter starts now.

FLANDERS
INVESTMENT

& TRADE FLANDERSINVESTMENTANDTRADE BE



01 - TEN YEARS

2016 e ® 2026

Ten years of connecting pharma logistics worldwide.




01 - FLANDERS

The central question




01 - FLANDERS

Flanders, a global life sciences hub

6000

of Belgian life sciences
companies are based in
Flanders

A dense cluster of biotech
companies and research
organisations

World-class universities - renowned research institutes

50,000+ 40+

jobs across the life
sciences ecosystem

Scientific talent, manufacturing
expertise and global capabilities

pharmaceutical
production sites

Industrial scale alongside
innovative biotech

- innovative biotech * major production sites

in annual R&D expenditure

Exports reach tens of billions of
euros




01 - FLANDERS

Small region. One connected ecosystem.

One

ecosystem

Science & care

Universities, research Enterprise & capital _
institutes and hospitals Policy & talent

Start-ups, biotech companies

and investors Talent and policymakers align

priorities

Manufacturing

Multinationals and
production sites at scale

International reach

Logistics providers, ports and
global markets



CHAPTER

Science:

the starting point

Industry, science, government, care and patients:
breakthroughs happen where they meet.




02 - SCIENCE

Science: the starting point

Decades of scientific excellence created the foundation for globally competitive life sciences innovation.

1980s VIB

O

BET BEFORE CERTAINTY CRITICAL MASS
Researchers, University expertise
entrepreneurs and gained scale, visibility
policymakers backed a and long-term direction.
high-risk field.
(o) (o)
O, ® O,
Pioneers Today

Fiers and Van Montagu
built confidence that
world-leading science
could emerge here.

Immunotherapy - cell & gene therapy - nanobodies - medtech - digital health

Biology, health
technologies, Al and
data increasingly
converge.

KNOWLEDGE AT SCALE

5 universities

4 university hospitals

4 strategic research centres

VIB - imec - Flanders Make - VITO
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From science to
solutions

More than a decade of work, carried by many hands,
from the first experiment to the patient.




03 - FROM SCIENCE TO SOLUTIONS

From discovery to impact — all within reach.

Flanders shortens the distance between research, entrepreneurship and patient value.

INFRASTRUCTURE TO GROW

~25

incubators, accelerators
and science parks across
Flanders

ONE CONNECTED RADIUS

RN OENOENOMY -

Discovery Patents Spin-offs Companies Patient impact

world-class research knowledge ventures launched solutions scaled

protected

value delivered o
Labs - facilities - networks

Technology transfer offices - science parks - incubators - Biovia
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)/

Capital: fuel for
Innovation

An investment ecosystem supporting innovation at
every stage.




04 - CAPITAL

Capital turns promise into progress

THE RESULT
clle
INTERNATIONAL BI I I IO n S
global scale
SPECIALISED VVC @ of euros attracted by
HIGH UNCERTAINTY sector expertise Flemish biotech companies

PUBLIC FINANCE

Promising

risk sharing @
science @
Ideas need time,

expertise and
repeated investment.

Capital enables companies to
compete internationally.

ANGEL INVESTORS

first conviction

2000 BioEquity starts in Flanders A financing culture built
for the long term.
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05

Clinical excellence

A leading position built on speed, expertise and
collaboration.




05 - CLINICAL EXELLENCE

One of Europe’s strongest environments for clinical re

476

clinical trials approved in Belgium in 2024

in the EU for clinical trials per capita, after
Denmark

For patients: early access to promising treatments
For researchers & companies: test, refine and develop new solutions

Sources: pharma.be, EU Pharma Figures 2026; pharma.be, Clinical trials.
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Talent: the human
engine of innovation

At the heart of every breakthrough are the people
behind the science.




06 - TALENT

Talent: the human engine behind innovation

50,000+

people work directly in Flanders’ life
sciences sector

Science. Engineering.
Manufacturing. Data.
Healthcare. Regulation.




CHAPTER

07/

Internationalization:
connecting Flanders

Y rurama
panaa

COLOMBIA

to the world

Flanders Investment & Trade opens doors abroad o .

and helps investors find their way to Flanders.

Dabar
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ALGERIA Q

SENEGAL
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07 INTERNATIONALIZATION

FIT connects Flanders to the world

#
‘? " Flanders
L State of the Art
NEW YORK

JAN WAUTERS [S&T COUNSELOR]
FOCLS DOMAIN: HEALTH TECH &
DIGITAL TECH

SAN FRANCISCO

WIM SOHIER (S&T COUNSELOR)
FOCUS DOMAIN DIGITAL TECH &
HEALTH TECH

SAO PAULO

LAURA-JOHANNA CLUYTENS [5&T COUNSELOR}
FOCUS DOMAIN, CLIMATE TECH

LONDON
MAARTEN LAMBERT (S&T COUNSELORI

FOCUS DOMAIN: HEALTH TECH & CLIMATE TECH

KEN CHOW (TECHNOLOGY DEPUTY)
FOCLS DOMAIN: HEALTH TECH

PARIS

PETER TANGHE (S&T COUNSELOR}
FOCUS DOMAIN, DIGITAL TECH &
HEALTH TECH

DUBAI

ALBERT FEYTONS (S&T COUNSELOR)
FOCUS DOMAIN: DIGITAL TECH

BRUSSELS

JORIEN DECRCOS (S&T COUNSELOR!
FOCUS DOMAIN: DIGITAL TECH

SVEN VERSTREPEN (58T COUNSELOR)
FOCUS DOMAIN: CLIMATE TECH &
INDUSTRIAL TRANSFORMATION

TOKYO

ELS VERHULST {S&T COUNSELOR!
FOCLS DOMAIN HEALTH TECH,
DIGITAL TECH & CLIMATE TECH

ASAMI TORIMITSU (TECHNOLOGY DEPUTY!
FOCUS DOMAIN: HEALTH TECH

»

%0

MUNICH
PIETER DE MAEGHT (S&T COUNSELOR}

FOOUS DOMAIN: HEALTH TECH &
DIGITAL TECH

¢

SINGAPORE

KIM DEMEYER (S&T COUNSELOR]
FOCLS DOMAIN: CLIMATE TECH & DIGITAL TECH

SIOW BOON CHIA [TECHNOLOGY DEPUTY)
FOCUS DOMAIN: DIGITAL TECH

FLANDERS INVESTMENT & TRADE
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08 - Manufacturing & logistics

brussels
airport
the heart of Europe

From discovery to delivery

F[Alrside Pharma Transpartl. ..

oINS

PRODUCTION SITES
4 O + ACROSS FLANDERS

Last mile as critical as first discovery

its: Arthur Los Fotografie |

- Temperature BRUSSELS AIRPORT
- Time

- Reliability

The world’s largest specialised
pharmaceutical logistics hub

From specialised production to patients worldwide

o— — & — — 0o — 0

SPECIALISED PRODUCTION COLD-CHAIN CONTROL GLOBAL DISTRIBUTION PATIENT IMPACT
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09 - THE NEXT CHAPTER

The race is accelerating

Growth in biopharmaceutical R&D investment, 2015-2023

2025

China became the world’s largest
origin of new medicines

Europe +61%

+75%

United States

Belgium still leads Europe.
Europe must now keep pace.

China +181%

Sources: EFPIA (July 2026) and EFPIA Key Data 2026, via pharma.be, EU Pharma Figures 2026.



The ecosystem creates the next breakthroughs.

SCIENCE - CAPITAL - TALENT - HEALTHCARE - MANUFACTURING - LOGISTICS - GLOBAL REACH

KEEP INVESTING IN THE FOUNDATIONS

RESEARCH

FINANCING

COLLABORATION
IS THE FLEMISH
MULTIPLIER

CLINICAL ENTREPRENEURS
TRIALS

MANUFACTURING
EXCELLENCE

MOVE THREE PATHWAYS FASTER

01

CLINICAL-TRIAL EXECUTION

Speed and coordination across hospitals, researchers,
companies, regulators and public authorities.

DIGITAL CONVERGENCE

Combine digital technology, data, modelling and semiconductor
expertise with clinical research.

MARKET ACCESS + REIMBURSEMENT

Reduce delays and improve coordination so promising
treatments reach patients sooner.

PROTECT THE FLYWHEEL. REMOVE THE BOTTLENECKS.




THANK YOU

Here’s to ten years.

Piet Demunter
CEO, Flanders Investment & Trade
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2016 - 2026
Defining the Next Decade

EARLY-ADAPTERS PANEL

The importance of evidence-based and content-driven
* associations contributing to future industry standards

Geert Aerts Nathan Jimmy Nares Steven Eddy Victoria
De Valck Polmans Weygaerts Wilmore
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