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3 key questions on cross-border e-commerce in air cargo

1. How relevant is cross-border
e-commerce really?

2. What's in it for cargo airlines?

3. Where do cargo airlines stand
today and where do they need
to improve?
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Cross-border E-commerce gross merchant value CAGR CAGR
USD billions 2014-17 2017-22

e-commerce
is expected
to expand

at an annual

2,800

Domestic

growth rate of 500
25% the In
coming 5 years 850

T12% 1%
2014 17 2022

83%

>25% Cross-border




Why are consumers choosing to buy from non-domestic websites?
Number of customers citing respective reason for shopping cross-border

(1
Product availability . . . The only way to get this rugby gear to Australia
is to ship it in from the UK
Lower price . . . . Buying this camera gear straight from Japan

saved me EUR 250

Greater selection ‘ ‘ . . ‘ ‘ The only way to get the full lineup of my favorite

cosmetics brand is to buy it directly from the US

Product quality . . ‘ ‘ . . ‘ ‘ By buying this handbag straight from Italy, |

could be sure | get the best product quality

99
77



Brands are Share of respondents expecting Average cross-
oo @ 99 growth of cross-border revenue share border share of
rising stars”™ — 2016, in percent total revenue, 2016
they expect
even higher

Cross-border Fashion e-tailers

E-commerce giants

78

grOWth than Non-fashion e-tailers |
other sellers ok and mortare 67
High-value brands E 73
Low-value brands i 78
A

Q
N
=




Three key questions on cross-border e-commerce in air cargo

1. How relevant is cross-border
e-commerce really?

2. What's in it for cargo airlines?

3. Where do cargo airlines stand
today and where do they need
to improve?



%
—> Percentage of total trade

~d
bn Shipments annually Top 5 trade lanes

North Europe
Amel’lca (incl. Russia, Turkey)
(incl. Mexico)
" LI R 12% APAC 197
6% < 7 \ (incl. India)
(0]
10%
: 15%
By <10 we\Middle ’
<1Y%0
South =ast < 21%
America

1%

0/
> 6 O O of all cross-border e-commerce

shipments are intercontinental

Intra-
regional



~8()% Of Cross- Cross-border B2C shipment volume, 2017 Future

growth
border B2C
shipments are  [Re8 B )
sent via air, \

Non-air  Oth d .
mOSt Of them o (reg?(;nn;?r;asd, sea) I~15_20/0 &
channeled _ . \

Air E)_(pr_ess alr ~504
through postal (via integrators)

. |
companies Dostale
D ~70%
(via airlines)

Others via airlines ‘
(CEPs, forwarders,
airlines through
own channels)

~10%




For air cargo,
e-commerce
accounts for
over 10% of total
air cargo

volumes already
- and the share
will be growing

L/ \J

N\

Share of
air cargo
trade
volume

Share of
alr cargo
revenues

2017

5%

2022+
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Speed trumps
price, but faces
greatest issues
when shopping
cross-border

Consumer
experiencing
Issue
Percent
@ Speed
@ Price o
Reliqbility/ 5
quality
ﬂ Integration/ .
transparency
OO0 Other 4

High [ I8 Low

Importance
for
shippers

Percent

16

15



Parcel integrator services score best across requirements except

for 1 key category: pricing

. Postal Parcel Airlines Improvement
_ operators integrators need for airlines
Operational category
~ ' E loball loball
Cf Speed Delivery speed +>10 globally —@@) E+1 globally
Price Delivery price EUR 50 = @— EUR 10
Reliability/ Share of undamaged deliveries Low o High
gﬁa ualit : .
. y Service level adherence Low (<50%) —@@ High (>90%)
Customs handling Basic and optional — ‘ — Integrated full service
ﬁ Integration/ Transparency/ tracking Low/ fragmented ‘ — High/ end to end
IEEEENEN G Returns handling Slow and cumbersome o Fast and convenient
O00 Other Insurance Excluded/ expensive —‘ Included/ free
Global reach Limited presence ‘ - Global presence

Specific requirements

Low customization —. High customization



7

o Share of cross-border Shippers who perceive

SIOW Iinter- B2C shipment by delivery as acceptable
to 1 t 1 delivery time or fast
na. 10na pOS a Percent Percent
shipment
clashes with Same day |1 100 AliExpress
the expectation N 0 ;(l;llﬁ)v\\//\/irrllc;rmal”
of consumers Alibaba’s 72h
2-3 days 90 click-to-door

today and of [ I e S 4 Promise
cvein more 4 CEyE
tomorrow 6-7 days 14 40

8+ days 52 >10




Price vs. speed comparison of a single parcel for international
shipping shows opportunity for hybrid delivery product

Price, 160

EUR o
150
140

Express shipments
130 account for
<10% of volumes

\\

—
—

60
50
40 .
Postal shipments
30 account for
20 >70% of volumes
10 —— o o e ©® o
@ . o
O K | | | | I/I/I | | | | | |




Current inefficient cross-border shipment processes will have to
be improved through automated data exchange and digitization

Today Future
‘““ Global trade digitization
Authority Consignee 4 4 4 4 o4 4 L
S @ v [ \ : v o v I
© 0 06 © © 6 © ©
Exporter Authorrtyz Authority Forwarder ! ' !
‘" R S Exportery Trucker y  Rail y Forwardery Consignee
® ‘C ii & ® 6 6 ©
* |nconsistent information and "blind spots" throughout the * Fast, secure access to end-to-end supply chain
supply chain information; single source of the truth
= Complex, cumbersome, and costly peer-to-peer = Verifiable authenticity and immutability of digital
messaging documents
= Manual, time-consuming, paper-based processes " Trusted cross-organizational workflows
* Clearance processes subject to fraud = Better risk assessments
* High share of administrational costs * Far lower administrative expenses




Specifically, a transparent and integrated cross-border delivery f@
service needs to solve various breakpoints across providers today

Customs Seamless integration
clearance/ with last-mile delivery
CM and payments support companies

v 4

|

A S 8 BAS D

E-commerce Ware- First/mid Airport Customs Customs  Airport First/mid Ware- Last Customer Returns
shippers house mile mile house mile
Packaging/ % Consolidation % Capacity Reverse logistics/
labeling status complaint
management
% End-to-end shipment visibility




Different data types and systems in cross-border e-commerce
logistics create a complex landscape to integrate

N

=B

111 O—
Shippers Warehouse First/Mid Mile Customs Airport Last Mile/ Returns
Data type Std. electronic Mobile computing AutolD solutions Std. electronic Std. electronic Mobile computing GPS enabled
messages Bar code scanning RFIDs messages messages Bar code scanning eProof of delivery
Regulated data RFIDS Mobile computing Regulated data Regulated data e T T
exchange exchange exchange
Voice technology GPS Enabled
Source of External online sources Receiving/distribution Contractors Shipper data eAWB — eAir Wayhill Linehaul Management  Shipper data
data Loyalty programs Picking and shipping External online sources External online sources eCSD — eConsignment Zotz (H12) External online sources
Call centers and Mobile inventory Call centers and SEEIY D Arella gusto_mers ?egvsg Call centers and
surveys management surveys eHM — eHouse Manifest ~cduiremen ( ) surveys
Cross docking
IT solutions IMS — Inventory WMS - Warehouse TMS - Transportation Management Systems
Management Systems Management Systems ) R ) R
Planning and optimization Execution Visibility and performance management
Load consolidation Freight audit and payment Shipment track and trace
Load planning and scheduling Freight procurement Visibility and analytics
Mode and carrier selection Multi-modal transportation
Providers NetSuite ERP NetSuite ERP Mercury Gate ATLAS Electronic Cargo LogiNext
SAP S/4 HANA Oracle WMC 3PLink TMS - euelling SOEEnG PostMates

IBM CMS

IBM Sterling WMS

System (ECHOS)




Deep dive customs clearance: With increasing e-commerce

2

volumes, customs has turned into a key issue for stakeholders

Challenges of cross-border e-commerce

@

Buyers and sellers with limited
knowledge of customs regulations

Declared values for B2C shipments
are often incomplete or inaccurate

Large share of shipments falling below
the de minimis value threshold

Direct injection models and free
trade transit zones misused for
shipping non-declared, de-facto
customable goods, or counterfeits

Impact on customs regimes

|:||:||:|D Distorted trade statistics and market
|:||:||:||:| transparency

Large share of counterfeit products
sent through parcel/postal products

g Overstretched customs inspection

LKL

capacities, delays in customs
clearance, and trade disruptions




Deep dive customs clearance: Solutions from public authorities
and private operators — incl. airlines — will be required

Public authorities/
Industry associations

Create data standards to Platform to Parcel carriers/e-commerce
: facilitate platforms/airlines
- prepopulate declaration |
forms for buyers to approve a Segm eSS_ _
and submit in 1-click and immediate v | Provide access to accurate
information v [ information on transaction

declarations from identification, Inco-terms, etc.

participating shippers
Develop integrated customs
clearance solutions for

e-commerce shipments

@) Accelerated processing of exchange value, volume, buyer/seller
%




How can air cargo develop a strategy to benefit from growth in e-
commerce?

Virtual integrator

Leverage new technologies (machine
learning, artificial intelligence)

Transparency

Partnership with e-commerce marketplaces

End to end

digitization -
° Platform business Compliance Data platform

model

Stakeholder | _ Strategic focus
collaboration ntegration across

value chain

Trusted cross-organizational workflows

Startup joint ventures

Process automation

Governance

Informed risk
assessments

Blockchain



McKinsey
& Company

Thank you




E-commerce is a mix of Cargo & Mail.
How can you handle this challenge
efficiently?

Bernd H. Foerster, Senior Manager, Head of E-Commerce Products, Qatar Airways

Jos Nuijten, VP, Network Integration Strategy, Descartes Systems Group

AIR FREIGHT

SYMPOSIUM ATHENS, GREECE 25-27 JUNE 2019



Qatar Airways Cargo

How the rise of E-Commerce required us to_testhink the way of doing business

S N
? -~ $.‘ 'f -
‘;‘- G .'..

> *;

’.q - ” V E

= .
h _—
-y o i
A
AN A

%:s—‘ '

4 ‘\A’;
= t\'j‘&‘

Bernd Foerster 0s NU
Senior Manager Descartes
E-Commerce Products  Air Product Strategy

QATARZE | CARGO

Moved by people AIRWAYS 2yl



Milestones in Qatar Airways Cargo

1997 2011 2014

Qatar Airways Cargo The 100t destination is Hamad International
commences added to the route map Airport begins
operations operations

October 2018
Intro of vMail/Croamis
Interface
Re-launch of QR-
Ecommerce

April 2019

Daily Handling of
~140T Mail in DOH

2003 2013

72016 January 2019

QR Cargo is officially QR becomes a QR Mail is launched QR achieves 2" rank in

launched oneworld member as an airport to airport

YoY international FTK
with a 6.6% market share

product



Our Operations - Airmail Unit at Hamad International Airport

We are investing heavily in state-of-the-art infrastructure to leverage the synergies of our great network,
frequencies of flights and now with a accelerated turnaround time thanks to a dedicated mail handling unit.

» Completely new structure 70m x 70m dedicated for mail handling.
« Automated equipment to be installed 2019/20.

* Providing a total capacity of up to 500 tons per day.

= AT | AR




How iIs cargo driven by data?

FSU (freight status FSU (freight status update)
Agents send FWB update) messages messages are sent at:

(Freight Wayhbill) are sent at:

 Aircraft arrival level

messages to QR * Acceptance level « Receive notification level
systems - Aircraft departure level

ARR RCF NFD
I y
I — —
DEP
RCS

>

QATARZE | CARGO

Moved by people ' » AIRWAYS 2yl




Total Transparency to the Customer!

QATARz& | CARGO

AIRWAYS A gi=dll

About Us Media Room Products eServices w MNetwork Contact Us

Track Your Shipment

Iype " Prefix " Mumber Recent Searches

MAWE v 157 _ O 157

BOM-DOH
TRACK SHIPMENT CLEAR

shipment Info : MAWE || ] sM= I s0M-poH 274 Pes 23180 Kgs 8.0 MC

Current Status : Delivered 271 Pcs 2292.62 Kgs 17-May-2015 17:03 at DOH

BOM DOH
& 0
274 Pcs, 2318.0 K s, 23180 K 271 Pcs, 2292.62 Kgs
17-May-2015 | May-2015 7-May-2015

bl Click here to see details

Through every touch point in the cargo
process, messages are transferred and

translated into Qatar
tracking system online.

Airway’s

live



How Is e-commerce driven by data?

Similar to cargo, e-commerce is also driven by sophisticated data RV Yot CIe e Y=y R o2 1o s MRS
messaging between various systems in order to provide status 1® QIR 0 [ 2 el el e

updates to customers and business operations.

QR consumes and processes the CARDIT in its cargo
reservation and operations system CROAMIS

s

E-commerce is scanned at bag-tag level to ensure true

e possession and generation of FSU

'] - o o M , ggaﬁ

o m%«- S
’ ™ ° °j * *
i LLLY ' 1 " 0 O Oﬁ .
e \k ‘ \ — o) QR sends FSU via RESDIT message through Descartes
— — .— —H%— Ui I VMalI
l 1 l
At Origin At Airmail Unit, Doha At Destination
RCS, MAN, DEP ARR, DLV or DEP (if DLV

These messages are then pushed through to the IPC server,

not final destination)
where all postal authorities can track and trace

QATARZE | CARGO

AIRWAYS dinall

Moved by people




The benefits to our customers

Instant booking creations Bookings mapped to customers based on commercial and operational parameters.

Real time track and trace Visibility on demand from direct data transmissions to the IPC server from Descartes
vMail.
Custom reporting tools Bespoke reporting and dashboard tools, showing performance and journey progression.

Reduced Billing

Rejections Increased customer confidence for reconciliation and payment activities.

Invoicing success rate at over 97%.

QATARZE | CARGO

Moved by people S = AIRWAYS 2yl




The benefits for Qatar Airways Cargo

No manual entries — Zero down on resource wastage, making time for what matters most in the business.

CARDIT based capacity Allows robust connection planning from origin to final destination.

planning tools
I d effici d : ,
nucgﬁszﬁeded;fgﬁéﬁ; Industry leading performance on data transparency and operational excellence.

Accurate billing and

Payments made on.time and billing cycles respected - no omissions.

invoicing achieved

100% revenue recognition Full visibility on revenue and participation into the IATA PASS initiative.
100% paperless initiative Electronic downloads on demand. Whenever, wherever.

QATARZE | CARGO

Moved by people AIRWAYS 2yl




CROAMIS & Descartes vMall Interface

Qatar Airways
+ 01st October 2018
Descartes vMail CROAMIS & Descartes vMall
= Interface Launch - official cutover
End-to-End Mail Management Solutions

First airline to IATA-UPU Electronic Data Interchange
automate mail scanning Initiative:

between two data platforms Fully compliant

QATARZE | CARGO

Moved by people T e AIRWAYS g1



CROAMIS & Descartes vMall Interface - Today

60 active Real-time Target:
scanning track and 100% EDI
stations trace driven

QATARZE | CARGO

Moved by people i T = AIRWAYS il —




Descartes Cargo and Mail integration

Next steps...

 The need to share Cargo and Mail Data is growing
— eCommerce
— Security
— Operational integration and optimization

« Challenges:
— Different Standards
 Mail: UPU Cardit/ Resdit

e Cargo: CargoXML/ CargolMP

— Cargo is driven by the Air Wayhbill
« Who is going to assign the Postal AWB...



Cargo and Mail Integration

Mail and Cargo Working Together

Mail integration

Post Mail Unit Cargo Unit

‘ CARDIT l Scan Information

Mail System

AWB/ HWB
Cargo System
Status Information

\/\

Information UPU IATA
Consignment information CARDIT XFWB
Receptacle information CARDIT XFHL
Status information RESDIT XFSU

Security Filings

\/\




How does data drive our bookings...

Descartes vMail - Action History screen for DOH-PVG mail booking

Lookup Item By Tag = ltem Actions
[tem: Action History: (View Sent Evenis)
Post; | Time Zone: (Z+3)
Tag: QADOHACNSHAAACN20100001100182
Weight: 18.2 kg 16.06.2019
Consignment: QADOHA113915 DOH
To/Erom: DOH-PVG 15:16:20 -- Receive
In Custody: Mo 15:16:21 -- Add to nest DOHT21255PRI
Received: 16.06.2019 15:16:20 (Z+3) 15:16:22 -- Stage to flight QRE70, DOH {17.06.2019 02:00 LT) - PVG (16:20 LT)
Deliverad: 17.06.2019 13:47:00 (Z+3) 16:17:54 - Unstage from flight QRET0, DOH (17.06.2019 02:00 LT) - PVG (16:20 LT)
16:17:54 -- Remove from nest DOHT21255PRlI
Fix 16:17:54 - Load on flight QR270, DOH (17.06.2019 02:00 LT) - PVG (16:20 LT)
o 17.06.2019
Cardits: DOH
— 2258 01:59:00 -- Depart on flight QRET0, DOH (17.06.2019 02:00 1L T) - PVG (16:20 LT)
QADOHA1135915 (Final) - Assigned PVG

10:47:00 -- Arrive on flight QR870, DOH (17.06.2019 02:00 LT) - PVG (16:20 LT)

13:47:00 -- Unload from flight QRE70, DOH (17.06.2019 02:00 LT) - PVG (16:20 LT)
13:47:00 -- Deliver

Create Action:  -- select -- ¥ | Go




How does data drive our bookings...

CROAMIS - Booking screen for DOH-PVG mail booking

*Indicates required field

You are here: Mail » Shipment & Ops » Mail Booking ( SHP390 )
Mail Shipment Details
*Bag Tag - Consignment ID SNR Booking Channel
QADOHACNSHAAACNS0100001100182 QADOHA113915 8411334 EDI
*Agent Code Agent Name Contact Person
DOHPO-QA-DOH-DOH QJATAR POSTAL SERVICE COMPAMY
*0Orig-Dest *Product Promo Pcs *Wt *vol
DaH PG MAL 1 18.20 K 0.109 MC
*Cmdty *Nature of Goods
DACHN PARCELS ORDINARY
Origin IMPC Destination IMPC Cn51
QADOHA CHNSHAA CcP
*MOP Fri - OCDC  *Currency
P P ¥DR
¥ Flight Itnry
1 |*Carr| A |Sulx| *Date *pep | *Arr | FHOBE o o g vol | Load Add- b | Aot Code
Num Details Vol on
® QR 0870 17-JUN-2019 DOH PVG 1 18.20 0.109 0,109
Add-on Request | | Booking List
Booking Status: NN - Pending confirmation, HK - Booking confirmed, HL - Booking waitlisted, UU - Booking unconfirmed
¥ Summary & Actual Shipment Statuses
Remarks Irregularities E-Doc Customs Notes
Type + Remarks Created By

Priority BKG STN

2 DOH

IATA Num CASS Num Account Num
0003511

*Charge Wt SLAC

18.20 Dims and ULD
SHC
MaL
MCT

Status MVT Ops ACTyp OpTyp STD STA | ETD/: ETAf: MCT Fllnwdn Bkg at Flwn had ?,rl;m
| | | | | | | | (Pcs/Wi
HK DLV | ARR iy PAX 02:00  16:20  01:59  15:47 1-18.2-0.109
Created on Status Summary Charges Summary - XDR
Doc Execution 17-JUN-2019 Met Selling Price
Doc Status Document Captured Fuel Surcharge
Doc Verified Date Security Surcharge
Tender 16-Jun-19:15:16 0OCDC Others
Delivery 17-Jun-19:18:47 Total
Host Sec Rev

Rate Source - Contract Rate | All-in Ind




How does data drive our bookings...
CROAMIS - Operations Build Up Export Screen, DOH-PVG

I‘rou are here: Operations » Flight » Build Up & Departure { CGHO061 ) *Indicates required field

Normal Search

*Code *Num Suffix Dep *Dep Date Seq Arr Cargo Category Status Segment

QR L= 0870 DOH  |17-1UN-2019 [ 1= MAIL T AL T shipment

& Flight Details I I

¥ Build-Up List Details

Pre Buildup List Manifest

. Cust vam| Stors FBL OnHand PRE MAN
eqme - USLOMms i OIm. -
5 Shipment Status . . o SPL Split
Arrival Code Prion  Pri. Detal "0 o o wt vol Pcs wt vol Pcs wi vol Pcs wi vol
g
PVG | DM ‘ DEP 15 147.8 0.887
—

I PVG DM 0100 - CN QADOHA113915 DOH PVG 1/18.2K/0 DEP

PVG | DM DEP

clelclcle ol9)
A o




How does data drive our bookings...

CROAMIS - Allotment Screen, DOH-PVG

You are here: Capacity »  Allotments » Allotment Master { CAP022 ) *Indicates required field
Search | Advanced Search
*Period *Carrier Flt Num Suff. Segment Status Allotment Code Agent Code Doc Type Allot Type Holder Type Rgst
17-JUN-2019 17-JUN-2019 (- L] DOH 17| PVYG L= all - L= = DN - all b4 all b
¥ Allotment Details
*Doc Type $M_II‘_:;F:;E"': *Holder Type | Specific Holder Code Allotment Code Origin | Destinatioi *Currency C(l:u{:::r:]fﬂ;;d *Period From *Period To Weight
DN Normal Station Specific MAL ALOTTMDOHPVGB1 MAL PVG _ 31-MAR-2019 26-0CT-2019 1440
Add Copy
Allotment Master Details Parameters Group Remarks & Motifications
*Origin *Destination itional Information Allotment Release Time
Type Code Type Code Product Mail Alot | AllInInd | BSA Ind BSA Ref C"Ii"l;‘" '"‘"I'Lt d"" Hrs Min
Airport MAL Airport PV 7 0 0
** If "Allot Al Ind is ticked, Both Segment allotments must be approved for the Allotments to be Jctive.
Capacity Tolerance
*Load Type ULD Type Contour Classification Mo of ULDs *Weight *Volume Type Definition Value Units
LoC AKE PLD LD3 Weight Percentage 0 Kgs
Loose Volume Percentage 0 MC
Total :
Flight Details
_ *Segment - - Transit
# #*, *
*Carrier Flight Suff. Ogeratlun LLFEAT Time EC Wt EC Vol Status Reason Appr Station Approver
Draft Mot Actioned DOH




How does data drive our bookings...

CROAMIS - Accounting Screen, DOH-PVG

fow are here: Accounting » Accounting » Flowen Mail Flown Worlkdist [ ACCD26 ) “Indicates required field

Search

Dep. Period (From/Ta) Carr Flight Humber Suffix  Proc. Period (From/Ta) Erd Pt off i Processing Status  Exception Type Balanced ACTyp AC Reg Opn Typ Truck Type  On Hold Fit  On Hold Shp.  Exception Ind  Consignment ID Bag Tag
17-JUM-2019 [5 17-JUN-2019 P2 o = 0870, i e DOH 1= MG = AL e ALL o AT 1= = ALL v ALL o ol o L

Bill Cycle Billing Period From-To Bill GPA

- = 5 [ [elfe

¥ Flight Listing
o Of

s *Flt * # * = * ® Packet  Truck Operatin  Data 5 e = AWEB  Shipmen Processii Hold o iy

Carr Hum Sufx Date Brd Pt *Off Pt “ACTyp *ACReg “OpnTyp oy Tz Carrier  Check Proration Misc. Excp Yld Excp  Accounting Cnt with States Balanc: Hol Nett Rev Source ModifiedBy-Date
| | | | | | | | | | | | | | | | | | Exceptio | | | | |
QR 0870 17-JUN-2019 DOH PG 7P ATBEG Pax 27 a 0 1} 1] 27 27 0PN Y 1] SYSTEM JOBUSER-17/06/2019 22:1B:45
¥ Mail Bag / Consignment ID Info { QR-0870,17-JUK-2019,00H-PVE)  All the amounts displzyed are in Base Currency (QAR)

Search

SHR Consignment ID Bag Tag Processing Status

Shipment Details Manifest/Yield Summary

*Consignment = *Dac I Origin  Destinatia . Y *, Prorate - - Aug . Billing Period | Billing Period Excep Processi
SHR . Bag Tag Agent Code e Orig Dest e e Mail Class .Pruduct - Cmdty .Prlorl - Wt - Pcs Discount. ORC  Mail OCC  Yield . | Bill Gpa - o - o |'Ind | Stmeus | Hold

B4077E3 15-JUN-2019 CHNSHAA LC/ A0 3 11.8 1 ol
B407T7E4 15-JUN-2013 CNSHAA LC/AD 3 128 1 OPM
B4AOTFES 15-JUN-2013 CNSHAA LC/AD 3 114 1 Oy
8407765 15-JUN-2019 CHSHAA  LC/AD 3 111 1 OPH
B407787 15-JUN-2019 CHSHAA  LC/AD 3 5 1 OPH
BAOT76E 15-JUN-2013 CNSHAA LC/AD 3 B8 1 PN
BAOTTET 15-JUN-2013 CNSHAA LC/AD 3 B8 1 PN
B4AQTTTO 15-JUN-2019 CHNSHAA LC/ A0 3 i3 1 QPN
2410104 17-JUN-2013 CNSHAA LC/AD 3 86 1 Oy
8410105 17-JUN-2013 CNSHAA LC/AD 3 10.6 1 Oy
8411336  QADOHAL13515  QADOHACMSHASACNS0L100001100182 DOHPO-QA-DOH-DOH  17-JUN-2013 DOH PG QADOHA CNSHAA  CP 2 13.2 il ¢ o]




How does data drive our bookings...

Descartes vMail - Reporting Screens, DOH “Outbound Flights”

|
Airport:| DOH v QOutbound Flights By Dispatch
DOH
Currently Loaded/Departed From: (17 ng 2019 EUD:DG:GD (Z+3)
Currently Loaded/Departed To: 17 06.2019 E| 23-59°59 (Z+3)
Nests Operated By: QR-Qatar Airways v
Destination: PVG v
Items
Arriving Show: (@ Ay
) . ¥ Flight i ¥ Dispatch
Departin Sey By : : :
2ep 9 i ¥ Ccarrier i ¥ origin : ¥ Destination L Mail . ¥ General
Consignments : ¥l Number i [ Country i ¥l Country i ¥ category | ¥ Year
Scan ¥ Departure i [/ Location i ¥ Location { ¥ Subclass | ¥ Serial Num.
. ¥l Origin i ¥ officeof Ex. ¥ Office of Ex.
Reports #| Dest.
Cusiody
Scan Performance Go
Handled ltems
Handled Flights
Handled Transfers - — — - -
Unconsigned Flight IMPC Origin IMPC Destination Mail Dispatch Item
Receiving_ Reconciliaton Carrier » |Number | Departure |Origin |Dest. | Country |Location |Office |Country |Location |Office | Category | Subclass |Year | Serial Number |Count | Weight
Aging Nests QR 870 17.06.2019 |DOH  |PVG B UM 9 0111 1 3.3 kg
W QR 870 17.06.2019 |[DOH |PVG E uD 9 o120 15 |1478kg
nbound Flights
Outbound Flights QR &70 15.06.201% |DOH |PVG A EM 9 0114 13 107.0 kg
By Dispatch QR 870  [17.06.2019 [DOH |PVG A UN s o077 1 16 kg
By _Mest and Dispatch QR 870 17.06.2018 |DOH  |PVG A EM 9 0203 2 36.1 kg
Sy Consignment QR 870 17.06.2018 |[DOH |PVG A CN 9 |o100 1 18.2 k
Load Planning o - = L=
Mobile Device QR 870 18.06.2019 |DOH  |PVG A CN R ETT 1 13.1 kg
USFS International QR 870 17.06.2019 |DOH |PVG B uD 9 0130 5] G2.0 kg
_— aR 270 12.06.2019 |[DOH  [PVG A CN o (o102 1 25kg
Frocessing Status
QR 870 18.06.2018 |DOH |PVG A EM 9 0115 51 361.1 kg
Lookup QR 870 17.06.2019 |[DOH |PVG A EM 9 |o129 1 7.2 kg
Search Total 98 7599 kg




How does data drive our bookings...

CROAMIS - Mail Monitoring Dashboard, network view
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‘¥our are heret MIS »  Dashboards +  Dashboard [ MIS214 ) *Indicates required field
Mail Monitoring Dashboard
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How does data drive our bookings...

CROAMIS - Mail Booking Verification, network overview

Mail Verification SLA Monitoring
Count of SLA - Flown, Not Verified Origin Count of Bagtags A
SLA Count of HKG 3288
Bagtags BKK 1339
- CRD 1525
1.With in 4 Days 17105
) CN 1291
2.Between 4 -7 Days < St 1162
CDG 1034 v
DPS 782
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Questions?
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Reducing customer spent & predicting
arrival time leveraging data & Al

Erez Agmoni
Head of Supply Chain, Warehousing and Distribution - America, Maersk

AIR FREIGHT
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leveraging data & AI
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About the speaker

Classification: Public

Dr. Erez Agmoni
Head of SCM WND - North America
Maersk

Erez has a broad industry experience of more than 25
years where he spent most of his carrier in Asia in
different roles included forwarding COO and CCO of
GAC and as a regional cargo manager for EL-AL
airlines. Erez also spent 6+ years working and running
an IT company which built different software and
infrastructure solutions for its customer.

For the past 9 years Erez is working for Maersk (&
Damco) in various roles (Airfreight regional manger,
Supply chain re-engineering and Warehousing &
Distribution)

Erez is holding a computer engineering bachelor
degree, telecommunication science master degree and
a PhD in organization development.

MAERSK



About the Company

A.P. Moller - Maersk Corporate Presentation |3

Sales and Purchase

Maersk Line founded with Triple-E vessels, the world's Agreement (SPA) with Oetker
route between Asia and Maersk Oil produces first oilin  First container vesseladdedto  largest and most efficient Group for integration with
the United States North Sea the fleet container vessels launched Hamburg Siid
1928 1972 1975 2013 2017
® @ @ @ @ @ @ @ @ @ L
1904 1962 1972 2001 2016 2018
Company founded in DUC established, paving Maersk Drilling APM Terminals founded A.P. M@lller - Maersk A/S is Maersk Line and _
Denmark with one the way for founded reorganised into two Damco Supply Chain
freighter oil & gas business separate d|V|5|on_s: : Management
Transport & Logistics and announced to
Energy integrate as Maersk

Classification: Public

MAERSK



Motivation

Classification: Public

Competitive pricing

On-time delivery of your cargo

|
I
|
1
1
| Partnership with your business
|
: Sustainahility profile of the carrier
1
\

Proactive customer services

Overall ease of doing business

Accommodating your business’ shifting
needs

Fastest transit times

Continuous visibility of your cargo

Industry leading innovations supporting
your business

Deep understanding of your business

Transparency of costs

n
B
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03. Please rank your organizations' top 5 considerations when selecting a logistics provider, in order of importance.

1 MAERSK
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What problem does Harmony try to




Typical End-to-End Lead Time

Tianjin

Qingdao |- USA New York .

Savannah
China ®

Legend

@ Terminals (subsidiaries)
I Terminals (associated)

sit time 3 days (air) 33 days (ocean)

E 5 =
ﬂ | — | | %
1 (X} 1 1
Suppl - _: i :
chF;Fi)ny Logistics provi- LCL rminal : Long | Fulfilment
der picks from 1 transport [ customs ! haul ! Center
example factory : Clearance) ! |
E anghai E E
P P ¢ > Pt >
Est. tran- ! ' ! ! .
. 1day 13 days . 4 days l1day | Total transit time

Most systems use average time to capture lead time

=1 MAERSK

Classification: Public



Actual End-to-End Lead Time

Tianjin
Gingdao -- > . USA New York.
Los Angele!
N Savannah
China I— N ®
\ NN
\\ \\\ \\\
Legend ' AR
\ N RN
@ Terminals (subsidiaries) 5, ST
I Terminals (associated) T , | Y \\\ \\\
——"—‘— -7 e I‘ ‘\ \\\ \\‘\
——’—— ,—”— /, ! \\ So \\\
e T T s ) i ) \ " s
= ; n E s : 5 ; 5 n = =
N  "E ! ! ! ! = Ny N " %
A I NN 8 | : | ES= oo o8 BEl 0 oM
Supply - - i ! : _ ! i _ i | i i
chain Logistics provi- LCL 'Warehouse/ | Intermodal | Terminal | Air/Ocean ! Terminal 'Intermodal | Warehouse ! Long ! Fulfilment
der picks from i transport  consolidatior | ' (incl. customs | ' (incl. customs ! ! /de- ! haul ! Center
example factory ! ! ' clearance) | ! clearance) ! 1 consolidation | !
E ' Shanghai E ! Shanghai | ' Los Angeles E | Los Angeles E E
: 1 i h : 1 1 1 1
Est. tran- :' > ’ .' i ! i | | | e
sit time . 1-3 day 2-7days ' 1-3day ' 1-7days | 9-19days . 1-5days 1-3 day 2-7days | 1-3day . Total transit time

1-5days (air) 19-57 days (ocean)

Most systems use average time to capture lead time - but reality shows a different story

=1 MAERSK

Classification: Public



If not averages then what?

Variability in lead-time leads to excess inventories, inventory shortages or both. It becomes

Increasingly difficult to plan your downstream supply chain with unreliable lead-times

34.1% 34.1%

34.1% 34.1%

00 01 02 03 04
©o o0.1 0.2 0.3 o0.4

=30 -20 -lo u lo 20 3o
10 15 20 25 30 18 19 20 21 22

Reduction in Variability of Lead Time

A reduction in lead time variation positively influences the supply chain:

« Better Transportation Planning * Improved Safety Stock * Reduction in Total Supply Chain
« Reduced Inventory Carrying « Improved Supply Chain Costs
Costs Reliability

=1 MAERSK

Classification: Public
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Lead-Time Variation — Where are the ma
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o Maersk Harmony - The Lead Time Tool Period 1

Period 2 1/1/2019 3/31/2019

Vendor Petomarce | Taielane [ Carier —————Jpors ———Jcomng

Total Days

55

Origin Port JAKARTA N Discharge Port | ROTTERDAM v| Supplier  All N Carrier All R

IR R REROOR

o D

Booked to Gate Out - Transit Time Received to Gate QOut - Transit Time

@ ®#5hipments % @ %GT Cumulative booked to gate-out @ ® #Shipment % @ %GT Cumulative received to gate-out

Shipments Availability Availability % Std. Dev. Shipments Availability Availability % Std. Dev.

26,019 14,798 57% 8.05 26,019 14,798 57% 7.42

Class
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Harmony Tool — What is the value?

1. Reduction of total cost of ownership

2. Ability to manage vendors and carriers

3. Using machine learning to improve transit
time visibility & predict cargo availability

4. Improved carrier allocation mechanism

5. Market benchmarking

Classification: Public

MAERSK



13

Example - Total Cost Equation — Influence of Variation

Carrier Cost/TUE ($)

A

B
C
D

2235
2155
2030
2380

Classification: Public

1 MAERSK
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Example - Total Cost Equation — Influence of Variation

Carrier

A

B
C
D

Cost/TUE ($)
2235
2155
2030

2380

Transit time (days)
(miul)

38
34
42
39

Classification: Public

1 MAERSK
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Example - Total Cost Equation — Influence of Variation

Transit time (days) Service accuracy (+- days from transit

Carrier Cost/TUE ($) (miul) time) (sigmal)
A 2235 38 4.8
B 2155 34 14.6
C 2030 42 6.2
D 2380 39 6

Classification: Public

=1 MAERSK
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Example - Total Cost Equation — Influence of Variation

Transit time (days) Service accuracy (+- days from transit

Carrier Cost/TUE ($) (miul) time) (sigmal)
A 2235 38 4.8
B 2155 34 14.6
C 2030 42 6.2
D 2380 39 6

General information:

Demand 4,500,000 units/year =>TEUs per year: 1,500 =>miuD= 4.29 TEU/day
SigmaD 540,000 units/year => Sigma of TEUs per year: 180 =>sigmD = 9.62 TEU/day
TEU can hold 3,000 units
average Cost 35 $/unit => cost of product in 1 TEU = 3000x35 = 105,000 S
Order cost Ct 5,000 S/order
Holding cost h 15%
CSL95% = 0.95 =>k= 1.64
Assuming 50 weeks/year or 350days/year
Logistic cost
Carrier Purchase cost $ Ordering cost $ Cycle Stock cost $ Safety stock cost $ Pipeline inventory $ Total cost $ per item $
A 160,852,500 250,000 241,279 1,660,935 2,619,598 165,624,312
B 160,732,500 250,000 241,099 2,221,844 2,342,102 165,787,545
C 160,545,000 250,000 240,818 1,789,870 2,889,810 165,715,497 1.826
D 161,070,000 | 250,000 | 241,605 | 1,731,540 | 2,692,170 | 165,985,315
=1 MAERSK

Classification: Public



# Spyder (Python 3.7) — X

File Edit Search Source Run Debug Consoles Projects Tools View Help

OesB%2=E@ pEBBDGE Muu==»R X & @ € - |C:\Erez\MIT\Capstone s A
Editor - C:\Erez\MIT\Capstone\scripts\predict_transit_time.py & x Variable explorer 8 x
(3  temp.py functions.py predict_transit_time.py & setup_stats.py train_final_model.py train_models.py 08 0B o o

1 2 Name Type Size Value ~
2
g filename str | data/models/rand..
4Created on Thu Jan 10 13:40:18 2019
5 model str 1 booked
g@authorz Florian Krempl model_not_ready bool | False
zgﬁﬁstone Project Predict Transit time with machine learning new_transports DataFrame (6, 29) Golumninames e
1e results_booking DataFrame (174, 5) Column names: Ca..
11
12import os results_depart DataFrame (180, 5) Column names: Ca..
13import numpy as np )
igj}mpor‘z za:d:§ il Vari;t;le expl.orer File explorer Help
impor atetime
16from sklearn.ensemble import RandomForestRegressor IPython console S5
17from sklearn.externals import joblib (3 Console 1/A B & T
180s.chdir('C:\Erez\MIT\Capstone"') [Frzpp=a - ACCT VRO TOUCo TEC A
19 Original Port Of Loading YANTIAN
50 Final Port Of Discharge LOS ANGELES
21 earliest 2019-05-26 00:00:00
22if ‘stat’ not in locals(): Container Unload From Vessel-Estimated 2019-05-30 ©00:00:00
23 exec(open('scripts/functions.py’').read()) latest ) 2019-06-03 ©0:00:00
24 Name: 2, dtype: object
: s ; Carrier OOLU
25 exec(open('scripts/setup stats. .read
= (open( p P py") ) Shinper ALLTRADE TOOLS LLC
2 : YANTIAN
27model_not_ready = True I: arrier I."IJE'-E Ll i e

28while model_not_ready: \ 2619-05-26 00:00:00
o SI"IlFIFIEr' ALLTRADE TOOLS LLC [.ted  2019-05-31 00:00:00

30 model = input('please
2019-06-03 ©00:00:00

2y filename = fdata/medei Qriginal Port Of Loading YANTIAN
S, T derlivleadlf Eingl Port OF Discharge L0S ANGELES ALLTRADE TooLS LiC

gz customer_clean = pd.rg Ear‘liESt 25‘19 —E‘E —2-"-1- E‘E‘: E‘E‘: E‘E‘ LONG BEACH

37 2019-05-23 0©0:00:00

58 date_columns = ['expe{ CONta1iner Unload From Vessel-Estimated 2819-87-81 BP:28 ;@@ pated  2019-65-31 00:00:00

2019-06-03 ©0:00:00

39 'Lated
o latest 2019-87-04 80:00:00
41 for column in date_co
42 print('start converting column', column, 'to datetime...') Sh}p?er ] ALLTRADE TOOLS LLC
43 customer_clean[column] = pd.to_datetime(customer_clean[column], Orlglnal Port Of Loading YANTIAN
44 format = "%Y-%m-%d") Final Port Of Discharge LONG BEACH
a5 earliest 2019-05-29 00:00:00
46 v ||Container Unload From Vessel-Estimated 2019-05-31 ©00:00:00 v
< > IPython console History log
Permissions: RW  End-of-lines: LF Encoding: UTF-8 Line: 18 Column: 14 Memory: 40 %

2:33 PM
&P

(@]

it 7z dx

E O Type here to search

4/27/2019



HOW TO WIN
SUPPLY CHAIN
SNAKES

AND LADDERS

IMPROVED
UTILIZATION

AND REDUCED
CONTAINER COUNT

Underutilized
Container

Additional
destination costs
incurred for
tralzsload

(o]
consolidation
at origin for
transload

3rd party provider
like Damco
to assist vjith

consolidation
at an ori

CURRENT

Full vendor

...................... loaded
IS YOUR vendor loaded co?-ﬁaﬁ\er

Sg;_l?llﬁ\nflgESJ,N container for Transload




0000 0OOSAVINGS

IN SAVINGS FOR WAREHOUSE

EFFICIENCY AND REDUCED
@®" e CUSTOMS ENTRIES

DIRECT VOLUME -
FROM ORIGIN 2
INCREASES BY .

CONTAINERS
OPTIMIZED IN
TRANSLOAD
PROGRAM

MAERSK

CONTAINERS
REDUCED

REDUCED
CARBON EMISSIONS

SAVED BY
SHIPMENT TYPE
OPTIMIZATION

POSITIVE SAVINGS
IN THE ORIGIN
BASELINE

WE HAVE BEEN PERFORMING CONSOLIDATION STUDIES FOR OVER 40 YEARS.

CONTACT MAERSK'’S EXPERTS IN SUPPLY CHAIN DEVELOPMENT FOR CONSULTATIVE SOLUTIONS AND IMPLEMENTATION.
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ONE Record vision & roadmap
AF/KL

Thomas Moreau, IT Project Architect, AF/KL
Bilel Chakroun, Business Expert, AF/KL

AIR FREIGHT

SYMPOSIUM ATHENS, GREECE 25-27 JUNE 2019



AIRFRANCEKLM
GROUP

ONE Record

Vision, current status & roadmap

Athens IATA Data Symposium - June 25th, 2019

Bilel Chakroun Digital Cargo Operations Project Manager

Thomas Moreau IT Solution Architect



Bilel Chakroun

Digital Cargo Operations
Project Manager
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IATA gy 3iiiie v
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Air France KLM Cargo, Paris

79 | June 25th, 2019

Thomas Moreau
IT Solution Architect
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KLSM omas Data STThomas
SESoftwar
DevOpsia KLM

REST - Data Securltv ONE Recordnm
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Air France KLM Cargo, Valbonne
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Current situation & challenges
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ONE Record

CURRENT SITUATION AND CHALLENGES

€10, Cerlifcation Request I Psg’d‘f;a:f af
E10. TFvgice £
l €4 LIC Nobfication « 1. Packing List
35, Invoice =12 Cerfifcate of Conformity
¥ 56 Packingtist HerINANCE < €3G Applicaion ]
=18 Ar Waybill =24 Booking s >T. In'm-:':e .
Shipper & =10 Credt Note 525, Air Waybill FWB — 8 Packing List i
s 576 House Waytill FHL | ~20. Debit Note Finance
= =14 Packing List €44 MRN R €2 UC Appication
15 Latier of Instr dgpeir Viafl PG === T 577 Ivoice
16 LG Inste. 47} House Wayhill FHL i : 322 Packing List
e €27 Air Waybill FWB 43, Flight Manifest FFM 30. House Waytill FHL 373 Debit Note
€17 Air Waybill <28 House Waybill FHL e 51, Flight Manifest FFM - EnL o
Trucﬁmng' y e ] ‘ oms ] 552 Freighi amval notiicason
I i GHA S92 AC] GHA €53, Fanding Forwarder
I it ] A.II'IiﬂE' <43 MEM -
 Tonsper o rward - — irli {84 Receit b Trucking
L Fo el == Carn Recept Fok Airline pt
~ i €56 ol
-+ _Flig . Irvoice
iﬁg' C’“‘”TD:HE'EE"F' q'ustD"H Manifest FFM | | €57 &ir Wayil <55, Air Wantill FWE
| Cargo Accepfance_| _1- €58 House Waybil =62, Cusioms Rel_ impont xR’
= 36. Export Goods Declaration <50 Import Goods Declaration %3 Transport rder
< 37. Customs Releass Export =+£0. Customs fees + €65 Consignee Reoeipt Recsipt N
=20 o I —=461. Customns Release Import L]
= = —P i HIr | =
->30. Packing Lis nSUrer F rd 8. Cusfoms fees CMSIg“EE
=31, Air Waybill —Forwarder — == [
€32 Cerlifcate of Insurance 62, Handing fees

69 Exchanged messages

AIRFRANCEKLM
GROUP

1 Shipment 15 Supply Chain actors

81 | June 25th, 2019



ONE Record (&,

CURRENT SITUATION AND CHALLENGES

One to One messaging exchange : create a new link at every step of the process

Agent Trucker Handler Handler Agent

:»0 .ul
g o 0 <l

Airline Airline Customs Airline

. Data transformation (Entreprise format, CIMP, CXML) can
Use of different standards (CIMP, CXML...) fead to partly foosing the information.

. Data is duplicated, updated and stored and not distributed
to every actor in the same level
Sequential data exchange ‘ Subscription rules maintenance
. Complexity to comply with authorities rules and
Data limited to a specific chain node ::isr;nﬁg?en:é S,zl;hggig:géTsezglyéfr?;ponS|ble parties of the
P AHFRANCEKLM

82 | June 25th, 2019 GROUP
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Vision & benefits

‘W‘ )|

AIRFRANCEKLM
GROUP



ONE Record

IATA VISION

An end-to-end digital logistics and transport supply chain where data is easily and transparently exchanged in
a digital ecosystem of air cargo stakeholders, communities and data platforms.

The essence of ONE Record is to move from a peer-to-peer messaging model to a data sharing model relying

on avirtual single record and data owners.

VIRTUAL
SHIPMENT

RECORD

84 | June 25th, 2019 GROUP



ONE Record

APPROACH

B

Everything is a URL Modern data model

protocols

« Air Wayhbill, Flight Manifest,
Package, Piece

e Common web API
« REST

* Publish and Subscribe,
Real-time notifications

« Common data format

« RDF
e JSON-LD, Turtle

* Freight Ontology

* Online schema
https://github.com/IATA-Carqgo/ONE-Record

85 | June 25th, 2019

@ @

Simple web access Security and access

control

Common security standard
HTTPS

Trust Network
Role Based Access Control

AIRFRANCEKLM
GROUP


https://github.com/IATA-Cargo/ONE-Record

ONE Record

CONNECTED COMPANIES

Trust
ONE Record

Service
Clients

Ty
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ONE Record

server

Airline

-
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—
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.
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.
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ONE Record

server

Customs

Trust

Service v

ONE Record

server

86 | June 25th, 2019
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ONE Record

KEY BENEFITS

GO

Transparency and
visibility

» Digital content
identification

» Real-time tracking
and monitoring

Encourage
Innovation

* Apps

* New business
models

Facilitate the
communication
between
counterparties

» Handling instructions
» Customs status
» Shipment status

87 | June 25th, 2019

Data quality

-

* Discrepancies
reduction

e Better time to
delivery when
customs are involved

AIRFRANCEKLM
GROUP



ONE Record d;@b

ROADMAP
VO Submission to the CSC V1 Submission to the CSC
Data schema’s and API’s Data schema’s, API’s and
standard Security standard
14/12/2018 ?

« Data schema’s

« Web API's

* Security * Analysis

» Test system Deployment
* Hackathon * Business processes

* Pilot projects
« Expansion
Implementation & guides

‘' 2019 ‘

AIRFRANCEKLM
88 | June 25th, 2019 GROUP
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Pilot Project
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ONE Record — PILOT

DEFINITION

Scope Stakeholders

* From shipment created by shipper to arrival at final destination using at least road and air transport.

 This would encompass P01 to P19 but do not include all sub-processes, for instance Customs and Security * Ericsson
steps. * Air France / KLM
* Finnair
» Reference: https://www.iata.org/whatwedo/cargo/cargoig/Documents/cargoig-industry-mop.pdf » Ospentos

» Cargonaut

Deliverables

« Verification and identified opportunities for improvement of ONE Record standard.

« 1st draft of a similar standard for Road transport

* Proven road-air transport execution end-to-end using Internet of Logistics as collaboration platform.
* Project Report including do’s and don’t when implementing ONE Record standard

Timeline

| | | | | | | | | |

‘ MS1 ‘ ‘ ‘ MS2 ‘ ‘ ‘MSB ‘ ‘ ‘Completion&
Review Review Review Evaluation

90 | June 25th, 2019


https://www.iata.org/whatwedo/cargo/cargoiq/Documents/cargoiq-industry-mop.pdf

ONE Record — PILOT

GOVERNANCE AND TIMEPLAN

Stage gate process

 Stage gate milestone may be customized based on pilot definition

2019 May (AY) /

2019-03-18 July (AF)

Pilot kick off Ericsson Sweden

publish to LDI Publish & Subscribe to
LDI
2019 May TBD 2019 Dec

Ospentos Publish &
Subscribe to LDI

Cargonaut Publish &

Subscribe to LDI Evaluation

Air France and Finnair

Project Completion and

2019 May

eCMR transformed to
semantic schema

O

Pilot closure

Project committee

» Weekly project meetings with all

* Quarterly Steering Meetings with Steering
Group

KPIs

* Number of real shipments executed using
LDI
» Messages replaced

Next steps

* Finalize Finnair integration

* Finalize Air France Integration

 Technical Workshops

* Integrate Ospentos

» Participate to IATA ONE Record Task Force
» Data Model specification
* API & Security specification

» Collaborative elaboration and review

91 | June 25th, 2019




ONE Record - PILOT (5.

DCF TEAM

R
d —

AIRFRANCEKLM
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Integration with AFKL Cargo IT systems
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ONE Record - INTEGRATION & O

HIGH-LEVEL ARCHITECTURE

«] (, Ericsson
ONE Record server J L ONE Record server erisson Finnair
Ospentos
PATCH POST
Internet LO LO Cargonaut

POST GET PUBLISH FFM

/ IOLSE Lo [ (FFM) PUBLISH FSU
. \ XFWB
f Integration Layer @]

PATCH POST

Ev]—| Existing Systems rost A GET U P

CIMP FWB FFM

= J Back-end @]
’ k 8 8 Sj e L AIRFRANCEKLM

94 | June 25th, 2019 GROUP
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Tradelens:
an industry network

Juanjo Ruiz
Head of Strategy and Business Development, TradelLens, IBM Industry Platforms
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Tradelens:
An Industry Network

Head Of Strategy and Operations
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GLOBAL TRADE IN NUMBERS

Driven by a broad collaboration of industry players under the leadership
of IBM and Maersk

T
® T

Ocean carrier additipps: May 2019
ZIM joins @ CMAand MSC agree i
~ tojoin Tradelens; R

accounting for nearl
Ocean carrier additions: 9 y

Seaboard Marine and KMTC join _ 50% of glObaI
container volume

Ocean carrier additions: @
Namsung and Boluda join (g7
~ December 2018
Ocean ‘a"'e’adsl'Lt'Fc’)'i‘:; TradeLens Commercial Release; 1.5
e million events per day published to the
platform; working with more than 100

@ ecosystem participants
Ocean carrier additions:
Maersk Line, Safmarine, September 2018
Hamburg Sud, Sealand join @ TradeLens Limited Availability Release
@ ~ August 2018
January 2018 Formal launch of the Tradelens

Beta release of the platform
and launch of Early Adopter
Program; trials underway

$16+ TRILLION IN GOODS

ARE SHIPPED ACROSS
INTERNATIONAL BORDERS EAC
YEAR

80% OF THE GOODS

CONSUMERS USE DAILY
ARE CARRIED BY THE
OCEAN SHIPPING
INDUSTRY

BY REDUCING BARRIERS
WITHIN THE INTERNATIONAL
SUPPLY CHAIN, GLOBAL TRADE

fIPERBASE BY ~15%
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GLOBAL TRADE IS HIGHLY INEFFICIENT AND
BURDENED BY PAPER-BASED PROCESSES

+

Data trapped in organizational silos

Information is held in paper and various digital formats across dozens of service providers
along the supply chain, requiring complex, cumbersome, and costly peer-to-peer
messaging. The result is inconsistent information across organizational boundaries, latency
in obtaining shipment visibility, and blind spots that hinder the efficient flow of goods.

Manual, time-consuming, paper-based processes

The collection and processing of up-to-date data, as well as inefficient trade document
exchange, requires manual checks and frequent follow-ups and results in errors, delays
and high compliance costs. Late filings are common due to missing information.

Clearance takes too long and is often subject to fraud

Risk assessments by customs authorities lack sufficient and trusted information
resulting in high inspection rates, added prevention measures against fraud and
forgery, and delayed customs clearance.

High costs and poor customer service

These challenges have significant downstream repercussions. The inability to forecast
and plan effectively, address supply chain disruptions in real-time, and share trusted
information across the supply chain leads to excessive safety stock inventory, high
administrative costs, operational challenges, and ultimately poor customer service.
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OUR MISSION

DIGITIZE THE GLOBAL SUPPLY CHAIN

L]
+ Connect the ecosystem — T~ MM
Bring together all parties in the supply chain - including traders, freight forwarders, @‘ ™1™
intermodal operators, ports and terminals, ocean carriers, customs and other = el
government authorities, and others - onto a Blockchain-based platform with a secure / \

permission and identity framework.

+ Drive true information sharing
Provide for the seamless, secure sharing of real-time, actionable supply chain
information across all parties to a trade - encompassing shipping milestones, cargo

details, trade documents, the structured data embedded in trade documents, customs }K -
TRADELENS IS BUILT ON AN ﬁu

I OPEN TECHNOLOGY STACK :
\ AND IS UNDERPINNED BY

BLOCKCHAIN TECHNOLOGY

filings, sensor readings, and more.

+ Foster collaboration and trust
Enable the digitization and automation of the cross-organization business processes
integral to global trade, including import and export clearance, with Blockchain
ensuring secure, auditable, and non-repudiable transactions.

+ Spur innovation \ /
) o . . &
Lay the foundation for ongoing improvement and innovation through an open, iy
publicly -available API, the use of standards and promotion of interoperability, and the M@ rj
. \ —"_ /

launch of an Application Marketplace that parties can use to build and deploy
TradelLens-powered applications for themselves, their partners, and their customers

O =
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THE TRADELENS SOLUTION

° o o oo ECOSYSTEM

The foundation of TradeLens is its business network — shippers, freight forwarders, ports and terminals, ocean

OGO oG carriers, intermodal operators, government authorities, customs brokers and more. Each entity shares
o o o information that can be tracked, stored and actioned across the platform throughout a shipment's journey.
o o o + + + + +
T PLATFORM
T The Tradelens Platform is accessible via an open API and brings together the ecosystem through a set of open

. standards. Powered by Hyperledger Fabric blockchain technology and IBM Cloud, the platform enables the
industry to share information and collaborate securely.

APPLICATION MARKETPLACE

An open Applications and Services Marketplace allows both TradelLens and third parties to publish fit-for-
purpose services atop the TradelLens platform, fostering supply chain innovation and value creation.
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BLOCKCHAIN

The TradeLens blockchain is a shared, immutable ledger that records transactions and tracks
assets— tangible (a shipping container) or intangible (a commercial invoice). Virtually anything
of value can be tracked and traded on a blockchain network, reducing risk and cutting costs for

all involved.

While the power of TradelLens comes from its members, blockchain enables the secure
distribution and storage of the vital information that is the heart of the platform.

TradelLens uses the IBM Blockchain Platform which is based on Hyperledger Fabric, an open-
source permissioned blockchain where the peer members (“Trust Anchors”) are known to the
network based on cryptographic identities.

How the TradelLens blockchain connects the ecosystem:

=
(7

E|E|E
EIEIE

+ Tamper-proof recording
and non- repudiation for all
data submitted to the
solution. All data is signed
by the submitter and
recorded in the ledgers of
the Trust Anchors.

+ Verifiability of data against
the recorded proof of
submission on the
blockchain. Every piece of
data can be verified against
a hash of its original
submitted content.

+ Recoverability of the
solution from the data
recorded on the blockchain.
All data is distributed and
replicated across the ledgers
of the Trust Anchors.

+ Provenance and
Auditability. All
transactions are signed and
dated on the ledger.

+ Privacy of data to ensure

that it is only shared with
relevant organizations. Only
registered entities with
Certificates can access the
ledger. Channel Level
Control Application Level
Access Control.
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Customs & Ports & . Ports & Customs &
BCO 3PL Intermodal Authorities Terminals Carriers Terminals Authorities Intermodal 3PL BCO
SHIPPING MILESTONES AND SHIPMENT DATA*
(@) (®) (@) (@) (@) (@) (®) (@) (@) (®) (®) (@) (®) (@) (®)
\J \J, \J \J \J \J, \J, \J \J \J, \J, \J \J, \J \J, ®-
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) S <O QIEN s @ & @ & QN @ & & > &
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() ) N > 3 b\ 2 (\" <& b@ fe) [ & b\ & o R > & é
&8 NI & & & & N o 2 5 ¢ & & N & 3¢ > N
S® &£ S g &S & o~ ® & & F e P O S Ny
N & & @@ S Q 8 & & S S & @ D S C O &S
E P S > & & » 2\ ) \& < & R QW
&8 & <& S & & & Q> & & & )
® < & <8 & & & & & a <
RS & N K & < N
STRUCTURED
AND UNSTRUCTURED DOCUMENTS*
Packing List ~ Commercial Pro-Forma Booking Booking Certificate of Shipping Bill of Cargo Arrival Dangerous Export Import
Invoice Invoice Request Confirmatio Origin Instructions Lading Specific Notice Goods Declaration ~ Declaration
n Certificates Declaration

TRADELENS BLOCKCHAIN BUSINESS NETWORK

e e L L e L

* Note: representative sample only of the data on the platform
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STANDARDS

Tradelens is a neutral platform that is available to participants of any party
to a shipment, anywhere in the world. The platform provides a way for all
major logistics and permissioned participants to immediately contribute to
and extract value from the Tradelens network.

Tradelens is committed to the promotion and adoption of standards
and interoperability of platforms.

+ Information standardization

TradeLens will work closely with the advisory board, ecosystem members
and standards bodies to help the industry develop and adopt standard
codes and data models. The TradeLens data model and access control
scheme aligns with UN/CEFACT.

Y,
+ Interface standards ///

// \_ Built on Enterprise IBM Blockchain Platform and IBM Cloud

Tradelens is committed to openness, with all functionality surfaced via non-
proprietary, publicly available APIs that are designed specifically for ease of
integration.

+ Blockchain interoperability

The Tradelens platform has full intentions to follow blockchain-based
standards evolving in the industry, inclusive of cross-ledger namespace

and transfers or information between ledgers.

+ SECURITY

Tradelens leverages the comprehensive security capabilities embedded in numerous
mission critical platforms that IBM manages for many of its Fortune 500 clients

Secure Development, Deployment and Operations

+ Secure development processes followed; includes source code review for
security flaws, industry standard encryption algorithms, vulnerability
management, and penetration testing.

+ Invite only system with authentication and authorization of all users and access.

+ Granular permissions to documents according to participant Role on
NN consignment

\x \\ + IBM IT Security Standards are aligned with ISO27001

+ Provides protection against ransomware since there is no capability to access
@  systemroot, and back ups are not accessible via TradeLens interface.

+ Permissioned ledger with immutability, access control and data segregation by
channel

+ Encryption in firmware, keys protected by hardware
+ PII and other sensitive data is not stored on chain (only hashes)

+ Leverages fully managed IBM Kubernetes Service for run-time components.
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THE TRADELENS NETWORK TODAY

+ Working with authorities from 10+ countries to deliver + Coverage across 6 continents

better information sharing, less manual paperwork, and <—
easier connections to national single window platforms

+ Data from up to 600 ports and terminals captured by
existing TradeLens members

+ 61 ports and terminals directly integrated in to TradeLens

— f

— LA ] |
CMACGM ii’ﬁ §Eé%@A'BQ HAMBURGPERSUD
/

+ Partnerships with 13 global
ocean carriers representing < NI =PIL 5&€mﬁMu& T xmrc
data on 48% of global SC

container shipping volume
'//[ K‘"- “‘ MAERSK

. BOLUDA
G SEALAND il

CE\VA

SUNBURST S ™

+ Maximizing the value of logistics firms
(3PL and Intermodal) by improving
collaboration via open global standards <
around commercial, documentary, and

operational elements 3 X i el
agiiy’ ==~ UNIFEEDER SALBIIG) voiowoniarcs

\SPL\ @ cumanezozr  LvigcsTon

- ok

@ Ports and terminals directly integrated with TradelLens

Interactive map of Tradelens network: www.tradelens.com/ecosystem/ Ports and terminals contributing data to Tradelens
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1-2 YEAR OUTLOOK (SUBJECT TO CHANGE)

TRADELENS FUTURE

The TradelLens platform is developed using an
Agile methodology and will continue to expand
and improve over time. Our roadmaps are subject
to change based on market feedback, input from
participants, and validated learning.

Current Annual  500M Events

Volumes _
— 20M Containers
: 5M Documents

These numbers are estimated to double
with the recent addition of new global
ocean carriers to the network

IBM'’s statements regarding its plans, directions, and intent are subject to change
or withdrawal without notice at IBM’s sole discretion. Information regarding
potential future products is intended to outline our general product direction and it
should not be relied on in making a purchasing decision. The information
mentioned regarding potential future products is not a commitment, promise, or
legal obligation to deliver any material, code or functionality. Information about
potential future products may not be incorporated into any contract. The
development, release, and timing of any future features or functionality described
for our products remains at our sole discretion.

PLATFORM

Network Expansion

Continue to expand the network of ocean
carriers, ports / terminals, intermodal, 3PL,
and government authorities who are
connected to the platform

Structured Document Catalog

Support for an expanding set of structured
document types following UN/CEFACT and
industry-defined standards

Flexible Shipment Arrangements
Consignment hierarchies (subcontracted
transport), linking inland consignments,
incoterms support, LCL and HBL shipments

Clear Way

Blockchain-based workflow enabling a
range of documentation use cases across
ecosystem participants

Ongoing Enhancements

Ul improvements, configurable notifications
and alerts, IoT / GPS device support, and
other ecosystem-requested enhancements

APPLICATIONS

Booking & Shipping Instructions

Book freight and send shipping instructions
direct from the platform and benefit from tight
integration with visibility and document sharing

Cross-mode Dangerous Goods

Simplified, consistent, and auditable means to
share dangerous goods documentation across
all modes of transport

Negotiable e-Bill of Lading

Paperless transfer of ownership and cargo
release on TradeLens member carriers

Financial Services

Marketplace offerings from leading trade
finance and cargo insurance providers, as well
as applications and services for financial
services

Additional Applications

Advance Ship Notification (ASN) automation, Al
logistics insights, interoperability with leading
blockchain solutions aligned with market
needs, and more
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THANK YOU

Juan Ruiz, Head Of Strategy & Operations -
TradelLens news:

TradeLens documentation:

TradelLens use cases:

§ MAERSK

108


https://www.tradelens.com/news/
https://docs.tradelens.com/
https://www.tradelens.com/news/

From logistical chains to logistical
networks

Moderator: Jean-Christophe Rossand, Assistant Director Cargo Intelligence and Air Mail
Settlement, IATA

Thomas Moreau, IT Project Architect, AF/KL

Bilel Chakroun, Business Expert, AF/KL

Juanjo Ruiz, Head of Strategy and Business Development, TradelLens, IBM Industry Platforms
Remi Lammertin, IT Cargo Operation Carrier, AF/KL

AIR FREIGHT
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Is the dream of end to end visibility in
air cargo becoming a reality?

Pierre-Stephane Maurice
Product Manager Aircraft loT Strategy & Marketing, SITAONAIR

AIR FREIGHT
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SITAONAIRS

Aircraft Internet of Things

Is the dream of end-to-end visibility
In air cargo becoming a reality?

IATA Aviation Data Symposium
Tuesday 25" June
Athens

Pierre-Stéphane Maurice




SITAONAIR®
Agenda

1. SITAONAIR intro

7. Addressing Innovation in the Air Cargo Industry

3. Challenge of transparency and visibility in Air Cargo

4. Next steps

Copyright SITAONAIR 2019 112



SITAONAIRS

SITACNAIRS Is the Aircraft Business Unit of SITA Group

1,600 More than 2,000 60,000

daily connected VHF ground stations around daily internet
cabin flights the world in over 160 countries sessions

80% More than 250 13,500

of airlines using our ATC airlines using AIRCOM® services air transport site connections
and safety services In more than 220 countries

Copyright SITAONAIR 2019 113
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Aircraft loT —what do we mean?
Unlocking connected aircraft value — turning the “Aircraft as a Sensor”

Q Connecting Cabin v/

a Connecting Aircraft Data,
Cockpit Apps & Flight Crew /

e Connecting the Aircraft
“Things” with loT

Copyright SITAONAIR 2019 114



Innovation in the Air Cargo Industry

10 industry priorities

Enhancing Safety

s 0 top piccty! Repdshors, s
developed and maintas

Driving  Efficiency  with
5 Global Standards

The s cargo industry

ATA
Backbons f the gobal ar ranspor system

Facilitating Strengthening
Trade Partnerships
neods " i - g

industry priorities |

ns | Improving Quality

Strengthening ™ 9 Building
Air Cargo’s Value Air Cargo Sustainability
Proposition

Modemaing

(AL‘

IATA

[p

Frelght Forwa:V\
Export Origin

b.cal

4. Letter of Instruction
5. Dangerous Goods Declaration
6.CITES certificate*

1.
8.
9.
10.
"

a0

GHA

Master Air Waybill

House Waybill

House Manifest

Export Goods Declaration
Customs Release Export

/* \ Destlnatlon

Customs

i A E : Import
1. Invoice e
2. Packing List o~ @ % \ Customs
3. Certificate of Origin X
12.

13.
14.

17.
18.

Carrier

Flight Manifest
Transfer Manifest

SITAONAIRS

Destination

Freight Forwarders

Export Cargo Declaration @ \
Import Cargo Declaration X
16.  Transit Declaration* =

Security Declaration*

Freight Book List*

19.
20.

Import Goods Declarati
Customs Release Im|

)] @

Consignee

<

Airlines are looking to paint a live picture of complete aircraft operations, including cargo operations

Copyright SITAONAIR 2019
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o SITAONAIRS
Challenge of transparency and visibility in Air Cargo

Challenges Expectations “Transparency in transportation at all

stages, as well as traceability are

probably the most important pain

>50%

of products become worthless and
harmful due to temperature excursion chain, apart from, of course, execution

globally
i‘ —41,»—\ of an unbroken temperature control
N

Near real-time monitoring logistics chain.

and increased liability

Py

Alerts points for the whole pharma supply

Fedor Novikov, Global Director Pharma

Air Cargo Week
Addressing gaps in pharma logistics the key to growth

e

25B$-12.5B% Optimized processes
mridgeCargo
source of pharma productsarelost e b
&5 loball r r
=2V globally per yea Copyright SITAONAIR 2019 116
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Applying Aircraft Internet of Things

<« Lower deck

SITAONAIR CargoTab prototype

SITAONAIRS

Containers
Front
SVO — HKG .
RU 139 no.
Container
GENERAL  SENSORS i et [ oemmus o | oEans
.. no. 1 (] no. 2
STD 18.05.2018, 10:35 &2
Front . 340 220 Samsung Inc. n o 7\
. Owner 18.05.2018, 10:35 “‘-
ATD 18.05.2018, 10:35 i
123456 Front Front
.. ne-s ne- 4 ULD ID E STA 18.05.2018, 10:35 .
mE 32° - [
18.05.2018, 10:35
S 31 ' im. N B
Middle .. Bleces EI ATA 18.05.2018,10:35 K .. i - [ -
iddle
.. [l &) LR DELAY 2h 45mins. e .. -
112 [ ) .. -
.. — 24° Weight (kg) ‘ ..
.. Swiss .. -
port EE [ ]
Rear -. Handling & Rear Rear -
.. no. 7 no. 8 ..
.. & -l b - ]
HOW
By capturing through the deployment of connected via enriched by
OnAsset sensors: . .
------------------------ Air-to-Air: 3 Bluetooth’ 5 SITAONAIRS

* Aero certified
* Flexible and low cost
* BLE compatible

Temperature

*  Humidity

* Lights

*  Motion & Shock

Aircraft Interface Device:
* Onboard aggregation &
communication routing

s
LE

@ vurvoL

% SAT

Copyright SITAONAIR 2019

Air-to-Ground:

consumed as

v' APIs
v" Web Dashboard
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The learnings & next steps

7 4

Demanding market

Fostering the

collaboration with
all stakeholders

vs enabling
technologies

Copyright SITAONAIR 2019 118
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Blockchain puts the
SMART into ULD

Calvin Hui, eCargo & Digital Enablement Manager, Cathay Pacific Cargo
Sandy Tsang, CX Solution Lead, Cathay Pacific Cargo
Bob Rogers, VP Nordisk Aviation Products

AIR FREIGHT

SYMPOSIUM ATHENS, GREECE 25-27 JUNE 2019
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ULDCHRE

Compliance Airworthiness Regulations Education

Blockchain puts the SMART into ULD

BOB ROGERS
VP ULD CARE




ULD- who actually cares!

R s\ AIRPACIFIC

et U L D C A R E Ca re S BridgeCargo ~ A'f AIRFRANCE
AlRNzwaAuNpé I\?uglm Alitalia ANAMS  rvercnanines

Ss—— >

IIIIIIII

e Ove r 5 O Of th e s wmnes?  aras o M AIRWAYS i+ Ao Woua amunes
worlds ULD socira e immmn T [
o . I . evaamsd  FedEx  Amawvare s
Own I ng al r I n es IranAir‘/" .§~ @ngz’:’ Airways KfM (// Martinair
LAN 7am
— Operator of -
malaysia U B AN TERN NCA:= A phitippine Airlines QanTasFrREGHT

Interline ULD User | ‘
A TR, - | ... O 4 S THAI
Group system

4 .

ULDCHRE

TIMETO TAKE ULD CARE



“ Dumb” ULD

e |[tem |.A ULD
2 Item 2A uCR
 |tem 3.A UCM

QD YMQFFXB

.FRAUSXH 20600

MuUC

SEQ940
PMC14834AA/27MAY2019/1503/EK/AA/LHR/001-07474312/XXX/SER
PMC16314AA/27TMAY2019/1503/QR/AA/LHR/001-27474241/XXX/ISER
PMC17309AA/27MAY2019/1503/QR/AA/LHR/001-07474241/XXX/SER
PMC19065AA/27MAY2019/1503/QR/AA/LHR/001-17474241/XXX/SER
PMC17526AA/28MAY2019/0534/QF/AA/SYD/001-07474743/XXX/SER
TTLOO5

TIMETO TAKE ULD CARE
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SMART ULD

e Know where:

e The ULD is
ocated

* How long its
been there

* Environmental
conditions

TIMETO TAKE ULD CARE ULD'c!InE
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SMART ULD

e Know where:

e The ULD is
ocated

* How long its

been there \ -~

* Environmental
conditions

TIMETO TAKE ULD CARE uu)'c!lne
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SMART ULD

e Know where:

e The ULD is
ocated

* How long its
been there

* Environmental
conditions

TIMETO TAKE ULD CARE ULDCHRE



SMART ULD

Equip.  Tag

e Know where:

e The ULD is
ocated

* How long its
been there

* Environmental
conditions

TIMETO TAKE ULD CARE

M H Jackson

® &

® &
B 4

AN
O

Cargo ¢

7~
&

AKE

AKE

AKE

AKE

AKE

AKE

AKE

AKE

AKE

AKE

No.

AKE40021DL103919

AKE40023DL104014

AKE40121DL103634

AKE40140DL103672

AKE40143DL103758

AKE40147DL104009

AKE40001DL103783

AKE40115DL103809

AKE40102DL103709

AkFannaani 103236

Serviceabl&everity

Last Dwell
Seen

03/06/2019 0d 00:00
00:54

03/06/2019 0d 00:00
00:35

03/06/2019 0d 04:12
00:56

03/06/2019 0d 04:.06
00:54

03/06/2019 0d 04:10
00:56

03/06/2019 0d 01:03
00:56

03/06/2019 0d 00:13
00:36

02/06/2019 0d 00:00
12:08

02/06/2019 0d 00:00
13:.03

02/06/2019 0d 00:00

4 .
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What'’s driving SMART ULD

Thursday, September 19, 2013
. E 19 Delivered - Signed for by : NICHOLAS
— C O l I I I I I e rc e 18 With delivery courier
17 Scheduled for defivery

16 Arrived at Delivery Facility in SINGAPORE -
SINGAPORE

— Information expectations =

Wednesday, September 18, 2013

— Answer to the “where is | e

12 Customs status updated
11 Departed Facility in INCHEON OUTSKIRT OF

. b3 o SEOUL - KOREA, REPUBLIC OF (SOUTH K.)
my shipment uestion 10 Frocessed st NCHEON OUTSKRT OF
SEOUL - KOREA, REPUBLIC OF (SOUTH K.)
9 Arrived at Sort Faciity INCHEON OUTSKIRT
OF SEOUL - KOREA, REPUBLIC OF (SOUTH

=]

TIMETO TAKE ULD CARE

Location

SG-

SINGAPORE - SINGAPORE
SINGAPORE - SINGAPORE
SINGAPORE - SINGAPORE

SINGAPORE - SINGAPORE

SINGAPORE - SINGAPORE

Location
SINGAPORE - SINGAPORE

SINGAPORE - SINGAPORE

INCHEON OUTSKIRT OF SEOUL -
KOREA, REPUBLIC OF (SOUTH K.)

INCHEON OUTSKIRT OF SEOUL -
KOREA, REPUBLIC OF (SOUTH K.)

INCHEON OUTSKIRT OF SEQUL -
KOREA, REPUBLIC OF (SOUTH K.)

4 .

ULDCHRE

Time

8:25 PM
727 PM
5:48 PM
7:27 AM

7:05 AM

6:15 AM

Time
10:48 PM

4:38 PM
1:16 PM

12:16 PM

1211 PM
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Not so SMART

e We still don’t know:

— Is that ULD serviceable or damaged!?

— Does it have a net and/or other
accessories!?

— Which airline is it working for

* |Interlines

* Rental pallets
TIME TO TAKE ULD CARE ULDCARE



The really SMART ULD
* Tagged

* App based recording of transfers
* Data system that

— Handles real world names and addresses
— Knows the current custodian of the ULD
— Real time

— Immutable

TIMETO TAKE ULD CARE uuy'c!qne



N CATHAY PACIFIC

Blockchain puts the SMART into ULD

Cathay Pacific’'s App backed by Blockchain

Calvin Hui
Cathay Pacific Cargo

Confidential and Proprietary Information
© Cathay Pacific Airways Limited and its subsidiaries



The Problem

* Approx. 20,000 Unit Load Device (ULD) in circulation within the network
« Approx. 7.5% (1500 ULD-per day) are held at Cargo Agents as overdue
« Around USD11,600 per day on demurrage caused by overdue ULD

* Itis not about $

* We need these empty ULD back in the network especially for cargo peak

Confidential and Proprietary Information
© Cathay Pacific Airways Limited and its subsidiaries



What is causing the problem? >

Confidential and Proprietary Information

© Cathay Pacific Airways Limited and its subsidiaries 130






Is SMART ULD the SOLUTION?




Why Blockchain? >

Immutable Data Data Sharing
ULD life cycle Agents Data

Smart Contract

Transfer of custody Airlines

serviceability —

Standardization

Confidential and Proprietary Information

© Cathay Pacific Airways Limited and its subsidiaries 133



New ULD Transfer Process b S

Confidential and Proprietary Information

© Cathay Pacific Airways Limited and its subsidiaries 134



>

~

% Good Morning, CPSL &% Good Morning, Agent1
£ CPSL = Agent1

Search URF Search ULD Pending URF Search ULD

Search URF

Confidential and Proprietary Ir

© Cathay Pacific Airways Limi 135



Next Step: Proofing and Amplifying Benefit

Internal Use Case

WY

Proof of Technology Pilot:
(2018) CX selected ports
(2019-20)

Industry

%

oOve
Mmm
Working with the industry

LDCARE, BITA, Airlines
Unilode

Confidential and Proprietary Information
© Cathay Pacific Airways Limited and its subsidiaries
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Tomorrow's data heroes

Didier Navez, VP Strategy & Alliances, Dawex

Serge Hanssens, Partner, PwC

AIR FREIGHT
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Tomorrow's data
heroes!

Presentation by
Serge Hanssens, Partner, PwC

Didier Navez, VP Strategy & Alliances, Dawex
June 2019

#DataExchange #DataMonetization #DataEconomy #Smartidentity ®



Setting the scene

Serge Hanssens
Partner PwC




Today, everything is data, data and data

2014 4.47ZB

>7X
2019 [ekbi:

2025 [

N 5x

/




What is this data market value?

Data exchange
- a huge market only waiting to expand

1./7X

$227bn

2018 2025

Source: IDC’s Global DataSphere, Nov. 2018; IDC and Open Evidence’s “European Data Market Smart
PWC 2014/0063 Final Report”; Strategy& analysis 143



What is the value per user ?

The Future Value of Your Data

The monetary value of information about a single person’s online and offline activity
may reach $10 a month by 2025 in the U.S. — and could be much higher if direct sales
to data-enabled services [not shown here] are included.

$9.82

M Global average value
W Europe average value
W U.S. average value

Value of data per Internet user Est. value of data per Internet user
in 2018 (per month) in 2025 (per month)

Source: IDC’s Global DataSphere, Nov. 2018; "Facebook Annual Report 20177; Strategy& analysis

PwC 144



Today, it is all about Advertising!

TOMOITrOW the growth will come from enterprises

WHY ? it will essential to Improve their sales and operations

-~
) -

B EN ," gﬁ e
_—_

PWC 145




Why is this crucial ? Because buying and selling data will
become a necessity to operate and be successful.

By 2020

50% will monetize their data ource: ipc)

\ 25% will use data market pIaCES (source: Gartner)



Data Exchange has become the third global marketplace.

Commodity markets Stock markets Data markets
TN | LTI | '
o .
' s
)l}% T rf{Lr ﬂm fmln “
1 M e
Wi "y X -

~1500 AD

[ 4500 BC




How we make it happen: a 5-step approach!

Client : . : :
Data segmentation Business Model Pricing policy Business
Mapping %se caces definition definition Plan
 What data (or * Who will be * Which data for * Which price * Revenue estimates
information) existing interested? direct and indirect ranges for which « Costs estimates
or collectable, « By which data? monetization? data or which q
internal or acquired _ . Dri services * Roadmap
externally (free or * Forwhich use Price per
_ y cases? transaction and/or
paid) subscription
0 O DO m R e | e FEIERTIEIT
= rrpaiTA : pATATHEMES X | usecases ko SERIRRRES | ee e BUSINESS MODEL, PRICING POLICY o B ~ BUSINESS PLAN

TYPOLOGIES |

4 i en e WA

] — ——y v : E

I T . | =i
3 vem i : I Al | ]
[ R i

Which data to share and monetize,
to whom and why?

How to value my data assets and For which

my ecosystem? benefits?

pPwC 148



What are today’s key concerns?

-

Pricing

~

Samples

4 _ )
Data privacy

Legal -
contracts

/IGDPR

4 I
Infrastructure

- /

Secured

- exchange )




DAWEX

SELL BUY SHARE DATA

Making data exchanges
accessible and secure

dawex.com @DawexData

#DataExchange #DataMonetization #DataEconomy



Generating 1% of incremental revenue
through data could result in an earnings
increase of 10% and a (company) valuation
increase of more than 25%

How loT Data Ecosystems Will Transform B2B Competition - BCG - July 2018



Important

Data monetization : a strategic challenge

Data marketplace, the ultimate step of digital transformation

VALUE

Low

DAWEX |

Through data ecosystems orchestration, enterprises create
strong competitive advantages:

1. Development of a new asset: data

—e

2. Implementing entry barriers
3. Gain influence amongst partners

Digital capabilities
foundations

/'

/!

-

—> ?i

LEEL
Data monetization
externally

Data Monetization
internally (smart
data)

Continuous digital transformation digitale

« 2
@
¢ o

Data ecosystems
orchestration

Low

COMPLEXITY

Important

(source: BCG)



Data Exchange Platform Implementation Scenarios

A platform that provides you with options while you evolve your data culture & business strategy

[9 Extend your market to the global data marketplace

Become the orchestrator of your data ecosystem

Engage in external data sharing and monetization

Organize your external data sourcing

Manage data circulation across your organization

DAWEX | Confidential document



Data Exchange Platform - use cases priority

INTERNAL EXTERNAL

. . o i Non Business
Business Units Subsidiaries Business Partners
: . Partners

Sourcing

Sharing 0 o o

_.
L2
.

Monetization

Transfer price

priorite @ D

DAWEX | Confidential document



Aviation data use case

Aviation data is of high value to new types of buyers

New type of
Data Suppl
PPy Data Demand

| Specialized Data Vendors -

Private jet flight data Quantitative Hedge Funds
Data Exchange N
Use Case e

|dentifying future corporate Platform Fundamental Hedge Funds
transactions based on corporate Raw data, insights .

flight activity API, files, subscriptions
-
Data products packaging ; ;
Example Search, discovery & assessment Private Equity firms

Uncovering meetings between

Licensing & pricin \.
Amazon & Whole Foods that B & pricing

_ - Secure data exchange & payment
occurred before their $13.7 billion

deal was announced. Decentralized blockchain-based
data exchange and transactions

Other buy-side financial
Institutions

DAWEX | Confidential document



Main objectives
Use case e Generate revenue from

Manufacturer millions of lIoT devices

A worldwide Electronic goods manufacturer Type of data distributed
e Customer behaviour

E E e Market trends
e No personal data
EOEE

DAWEX | Confidential document




Use case

European Retailer

A major European Retailer in

electronic goods

e ——

\

[/

\

[/

\

[ ]

DAWEX | Confidential document

Main objectives

Bring additional revenue between
€8M to €10M / year

Accelerate internal data sharing
Take the lead of its ecosystem
through data distribution

Type of data distributed

Marketing & Commercial data
Logistic & Product after sales data
Customer behaviour

Market trends

No personal data



Grow and manage your Data Exchange Platform

The Data Exchange Platform solution enables 360° Data Exchange Management

Onboarding process Data Marketplace Administration Console

= ”
R i e
=0 : | (e
1 ° SOy x 0y~ e ) < Py
. oo l-; N S =

DAWEX | Confidential document



Ildentifying new data Alerts creation
Sources in the data Matching algorithm: inform requestors about data

availability matching requirements,

catalog Understanding the needs of Business Units team
thanks to alerts centralization and analysis.

. o — Advanced search
Search engine Expiore
Multicriteria & multilingual
Keywords & filters _ _ [
Elast|c5&ar(:h Sudimmao Customer baskets - mokile i.'|.||.1n-'n-'-rdh.1<j|-.nti mobile

Linguistic analysis s

S - & B See arigeal)
coring & Boost S
T (=1 France, Gorsany rr nn  Francw, Germany
Luweddary 020000 Ludib Do g PR
Beshdireg Puibsie Warks L Alert
Fesl Extste, Travel
Tourlgrm, Hobels, Catering singws  Agriceifure. Agr-facd i 1 Agricufiume, Agri-foaod Er L . it vl &n sl 3 &l
i i, Consuiting seclors  Adsdit, Comsultimg, J
o] S A 1 Y| :
Sudimmao Mynsgement, HRL [...] Mansgement, HEL [...]
Add an alert
Company name hiddsn Camrpany name hiddsn

Customer baskets - mobile

DAWEX | Confidential document



Data visualization tools
Understand the structure or density of a file and
identify any discrepancies.

Understanding Formats
» df, txt, csy, xls, json, geojson, xml...
available data i e

S apdic view of the satamt datasst « Sata » (20T 20TTIOFT Mobile search fitery - DCP - cogee xior

Samples = = S N
Generated by the platform and downloadable, they = o =
help understanding the data without having to = = ounmunumesa st

download the whole file.

- I . A )
amow o IIII

DAWEX | Confidential document



Reg UlatOry and Contractual compliance

Insure that data usage complies with the license

CO ntraCtual terms agreed with data providers
compliance

Sample Interpreter json (12/13/2018 at 09:535 AM) v Sample

“». Jectared that th
vla '

Sample

Tin seriare Pret W S crretarre #ake pf 8 persere Nt Y Tveet seee ity

S $C % S S

B e e LR I P R T

Featu res oree and pei WSt |5 Cana) e production cosnmrydhes)? HIVE YO COMPITEOD ™0 regatatory
fermalttice®
tort 1w t

Legal disclaimers o
Mandatory declarations A=l SRR — : VRS
Questionnaires QR 0"'"ioNS Fon T4 use oF oaTaror s icense conh RSN

ACCESS tO Iicence ContratS e Contract license type: License Contract A “ M'”' m

Exclusivity conditions: No exclusivity

Publish my offering

WA IS the o pose of The colaction® By ARV 1NN O ID. YOU Warrans that the miormeoon

Only Prospecting and direct markeling {witt

Regulatory compliance Use: opt-n partnen
Raise awareness amongst staff & users about Torvitony; Al territories
regulatory constraints when publishing and using Duration: No time limit

data Business sectors: All business sectors
Right to sub-license: No rights te sub-license
License project: Download the license project

DAWEX | Confidential document



techniques en Himalaya

Full traceability of all
Interactions on the
data marketplace

o

Inbox
Messages et status of

transactions captured
from initial contact until

transactions

ki e
Just Color

€
el

My data transactions
Data exchanges monitoring
with drill-drow features (links
with data, conversations, FRERRETTITATIEATT  pmnmessees————— (X
contracts, ...) SR S

DAWEX | Confidential document

I vous a écrit : Bonjour
contact a propos de l'oftre

tiques des vétements

A propos de I'offre Statistiques des vétements

je souhaite prendre

Lucy Roger has written to vou: Hello, As we have
already discussed, we are interested in buying this
dataset for our marketing strategy, Thank you

Demandes an attente

T (=33
Demandes traitées
CETA



DAWEX

SELL BUY SHARE DATA

Fabrice Tocco Didier Navez
Co-founder & Co-CEO VP Strategy & Alliances
tocco@dawex.com didiernavez@dawex.com

@ dawex.com w @DawexData

#DataExchange #DataMonetization #DataEconomy
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