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PANALPINA’S SECOND “OUTSTANDING” KTP

INTEGRATED 3DP AND SUPPLY CHAIN SOLUTION




PANALPINA™CY

on 6 continents
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= Panalpina — Cardiff University KTP projects
= 3D Printing solution overview
» Logistics Manufacturing Services

= Panalpina at a glance
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PANALPINA AT A GLANCE

Global network

. Forwarding volumes:
with some 500 offices CHF

857,800tons

inover /0 countries, 6,707 m in Air Freight, -
and partner companies netrl;ovr(\;\:]aur:mg 1,606,500 TEU Core activities
in a further 90 countries

in Ocean Freight

AT

Energy Solutions Ocean Freight

116.7m L 5 i )

16,000 Logistics Air Freight
employees

PANALPINA®D®



CHANGING SUPPLY CHAINS

- Product variety

-  Drive for personalised products

- Faster & free delivery (& returns)

— Escalating inventories

OECD 2017 — Product obsolescence

— Speed to market

- Growing middle class
- Energy dynamics

- Labour costs

- Exchange rates

Emerging technologies

PANALPINA®D
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PANALPINA )

on 8 continents

.

Logistics
Manufacturing

Services (LMS)

Busse and Wallenburg, 2011

Near/re-shoring

Circular economy

On Demand manufacturing
Proximity to the end customer



D?ID: DEMAND DRIVEN INVENTORY DISPOSITONING

Panalpina’s first “outstanding” KTP

Award winning, smart tool designed for:

* Product Classification « Inventory planning

_ g Demand Driven Inventory Dispositioning
« Demand forecasting * Inventory Optimization

Nicole Ayiomamitou

An inventory planning and optimization modelling tool

- Input Purchase
Clear Data Input Demand
Orders
Tool
Guide

* Automated output.
* SKU level analysis & optimisation

* Developed over 2 years together with Professor Aris Syntetos

L
‘1 +—
(Cardiff University) and Nicole Ayiomamitou (Panalpina 3

employee) during a knowledge transfer partnership project

(KT P) This is a proprietary inventory control selution owned by Panalpina World Transport Ltd, the
development of which was made possible through Knowledge Transfer Partnership no. KTP00S208

PANALPINA D o] o3| ] EPSRC mnovateux fimuie

on B continents Partnerships

+ Rated as “outstanding” by UK Innovation board,

* Awarded best business & impact and people’s choice award by
Cardiff University.

PANALPINA®D



INTEGRATED 3DP AND SUPPLY CHAIN SOLUTION

Panalpina’s second “outstanding” KTP

1
Canif Business School S caraitt School of PANALPINA
Ysgol Busnes Caerdydd Engmeenng .
CAERDYD RDY® on 6 continents
- Prof. Aris Syntetos - Dr Franck Lacan - Andrew Lahy
- Dr Xun (Paul) Wang - Hrishikesh Pawar - Peter Szabados
- Fevos Charalampidis - Mihaela Rit

« 2year joint KTP project between Cardiff Business School, Cardiff School of
Engineering & Panalpina

* Rated as “outstanding” by UK Innovation board

Customer challenges — Project objectives

e

3D Printability Analysis
Data Input Analysis Results
\

Inventory Data Sheet Daily Demand time-series
Replenishments Data Sheet roduction rs ti

e . ) i
&W‘ rinters Database ol Guide Data Input Guide I
PANALPINA‘@ S .o oo BEEEH Caraitf Schoolof (MR ovate JK EPSRC EPSRC
on 6 continents X

e (el Engineering Knowledge Transfer Network

Deliverables

=  Shift to 3D Printing is not a “plug and play” process

=  The selection of products is a critical factor

=  Companies are discouraged by lack of knowledge and current high cost.
=  Companies are struggling to identify promising business cases

PANALPINA®D

A project based approach / framework which aims to inform decisions regarding:

= Whether to stock items / 3D print them on demand / Introduce a Kanban type

(pull) system

= Redesign supply chains introducing AM technology



PROJECT CHALLENGES

Minimum Forecasting
order methods
quantities

processing

dVProdqct Production
imensions ‘ Cost

Efficiency

ccccccccccccccccccccc seee v EEEEEX RN . eeecccee eeced ]nventory ®eeseecsseseesessessssssssssssssennee
control .

“* Equipment
cost . Inventory .
e ntations
Quantity .

discounts y pla Ing

Product Process b Supply Chain ~— = Customer ‘£2B

3D Printer i
Service

Specimetion characteristics characteristics < &  characteristics
(manufacturing) Lo
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Technology

maturity leve| = Supplier Supply

Lead time chain Make-to-stock

centralizatioj

spel\giegigzcl)ns Production L Responsiveness i yarameters/criteria
¥ Lead time hai ;
chain performance

- . Customer
processing Capacity 8 agreed
lead time

Source:
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INTEGRATED 3DP AND SUPPLY CHAIN SOLUTION

Solution overview

. . Can these SKUs be .
I hain
Stock Keepmg Unit Supp y Cha Integration of AM capabilities

(SKU) Ranki ng produced Wl_th AI\_A methods? Re-d eSig n in Logistics operations
= Collaboration with global
manufacturing partners
= Product re-engineering for
on-demand manufacturing
= Qualifications

= Customizable, cloud based e-
commerce suite

Problem Statement = Fully integrated, global end-to-

end solution (ERP, Panalpina’s

= Identify pain points

: = 3D CAD and digital WMS & local courier operators.
= Collect data manufacturing specifications = Product catalogue and order
= Plan project : Digital inventory . processing
Which are the most promising : Putting together the supply

SKUs for AM? chain dots

* Multi-criteria SKU ranking = Further SKU classification

= Combination of Engineering
& Supply Chain criteria

=  Manufacturing network

= Logistics network

= |dentify very intermittent
Customer Workshop SKU's Additive Manufacturing Go-live
Analysis

PANALPINAD



INTEGRATED 3DP AND SUPPLY CHAIN SOLUTION

Academic background of solution

4 Main Streams of Research
) 4 A 4 A 4 ) 4

AM Engineering DSSs AM Supply Chain DSSs Customer order decoupling point Supply chain implications of AM
= Lindemann et al. (2015) = Tziantopoulos et al. (2016) = Rajagopalan (2002) = Zhen (2016)
= Zhang and Bernard (2014) = Knofius et al. (2015) = Holweg & Pil (2001) = Westerweel et al. (2016)
= Rao and Padmanabhan (2007) = Simkin and Wang (2014) = Olhager (2003) = Barz et al. (2015)
= Mabhes et al. (2005) = Atzeni & Salm (2012)
= The Swedish IVF (2005) = Holmstrom et al. (2010)
= Byun and Lee (2005) = Atzeni et al. (2010)

= Muller et al. (1996)

Data collection requirements Trade off: Robustness Vs Accuracy

PANALPINA®D



INTEGRATED 3DP AND SUPPLY CHAIN SOLUTION

Supply Chain re-design

Traditional Supply Chains

Centralised Manufacturing Global Distribution

) North
America
South
Amerlca

Europe

=3
S
(2=
o
3

End - Customer

On demand, 3D printing enabled Supply Chains
Centralised Manufacturing North America Region End - Customer
(MTS) (example)

Panalpina

MTS/Kanban

e

g Kanban

Manufacturing Partners

A
Kanban m
B

PANALPINA®D




OUR LMS SERVICE PORTFOLIO

How it all fits together

Operational
capability to
deliver the
transformation

globally (flexibility,

scalability)

280 Warehouse facilities world-wide
with 1.2 million m2

Global footprint &
Strategic locations

PANALPINAD

In-country
management and
local expertise,
Global oversight,
co-ordination

Global Logistics
and freight
network to link
together all

v' Distributed Manufacturing S AR

v Reman & Repair network

v’ Installation & on-site services

v/ Additive manufacturing & Digital
Inventory

v' E-Com platform

v E-space

Strategic
partnerships with
a range of
specialised
companies



SUPPLY CHAIN ANALYTICS - INVENTORY TRANSFORMATION PROCESS

Initial Inventory
Levels:

Push Supply Chain
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Pull Supply Chain

(Enabled by AM)

Advanced Demand Forecasting & Inventory

Dem Driven Inventory Dispositionin, 2 . . . .
et DID Optimisation Solution

Kanban type Make-to-order

Advanced Supply Chain & Manufacturing Analysis
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Optimised Inventory Levels:

PANALPINAD




SUPPLY CHAIN SOLUTIONS ANALYTICS

PANALPINAD

Strategic Network Design
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E-COMMERCE PLATFORM

Order Management

Order
Management
System
WebsShops

§¥ \dditional service
components

PANALPINA®D

Additive Order Management
Front-End

Different BRAND E-COM STORES

D'sté D'st | 52|

Customer Specific OMS
workflow

(optional)§ @

-

On-Demand
Manufacturing

Manufacturing

3@#‘ network

Location 1

Make-to-stock/Kanban type SKUs Make-to-order SKUs




INTEGRATED 3DP AND SUPPLY CHAIN SOLUTION

No capital investment Qi
&risk U

Product customization

Improved
cash flow

Digital Inventory
Management
Small batch production o Reduced Inventory costs

Increased
profit margins

PANALPINAD

Range of materials and
finishes

Design freedom

No added cost for design
complexity
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