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Megatrend #2

Shift in
economic
power
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Megatrend #4
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Things are happening outside the
freight industry

(and have bee for some time)
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- Things are happening outside the
freight industry

(and have been for some time)
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Which of the emerging technologies will affect
your industry?

autonomos
virtual assistance

iot plattform

brain computer interface autonomous mobile robotic
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Could affect logistics and
Supply Chain Management

Source: Gartner July 2018
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At a Glance: the Logistics Trend Radar

2018/19

HIGH _ HIGH

Superqgrid ®
Logistics

Smart ‘@
Containerization

Batch Marketplaces @

Green Energy @
Logistics

(@) Size One

® Digital Work

Sharing Economy @
Fair & Responsible @
Logistics

Sefvitization @ Connected Life @

Fresh Chain @

Grey Power @
Logistics

Tube
Logistics @

RELEVANT IN > 5 YEARS

_ Self-driving
| @ Vehicles

Artificial
@ Intelligence
Logistics H ) .
g @ Robotics &
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® Internet of
Things @ clqud
@ ] Logistics

Oomni- @ Big Data

channe| Analytics
Logistics

HIGH: Creates new (potentially
disruptive) ways of doing business

Provides incremental
improvement opportunities

@ 3D Printing
Technology
Trends

@ Unmanned
Aerial Vehicles

® Blockchain

Augmented @ Next-generation

@ Reality

@ Low-cost
. S5ensor Solutions

RELEVANT IN <5 YEARS ————

Wireless

(@ Bionic
Erhancement

@ Virtual Reality
8 Digital Twins Delivering insight today,
aeating value tomorrow.

©

sowered by
DHL Trend Research
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https://www.logistics.dhl/global-en/home/insights-and-innovation/thought-leadership/trend-reports/logistics-trend-radar.html



CHALMERS %ﬂmsnn
LEAD

UNIVERSITY OF TECHNOLOGY.

Logistics
Trend
Radar

- «+———— RELEVANT IN <5 YEARS ————

sl RELEVANT IN > 5 YEARS >




Digitalization:

Make analogueh Incréased use 6f
information digital digital technology

Both are important! (and interesting)

—@ BT
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Digitizati Vehicles Materials
igiization Digitalization

Infrastructure

Energy

Increase in overlaps
and cross-fertilization

Algorithms

Automation
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From order to invoice

(transportation company)

Owner: the customer

Basic data
From/To/What/When

Resource allocation

Owner: Traffic controller

Owner: Supplier

Cargo information
Loaded amount

Proof of Delivery
Timeldate/signature

Owner: Driver

Pricing
Owner: Financial dept.

EEEEEEEEEEEEEEEEEEE NN
S~ P——

Enough information to create invoice

All of these steps cost money!
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An increase in the number of
orders lead to increased cost

Total cost for
administration of all orders

A Goal: De-couple the

| EEEEEEEEEEEEEEEEEEESEEN dependecy between
administative cost and

order volume

Handle exceptions - not
transactions!

Number of orders per year
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Integration of digital and physical worlds

® 20:35

KINECT

http://lwww.sygic.com/gps-navigation/addon/head-up-display

(OMO]
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Say hi to the new sensors
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New” modes of
transport
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China launches world's first fuIIy
electric cargo ship

,
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More automation T

for 124 miles...

1a's
|

e
: ke

Per Olof Arnéds
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Will you lose your job
to automation?

Mentimeter

menti.com
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Who will lose their job in your company?

None

In operations?

In planning? |
ﬂ

In procurement? |

In administration?

In management?
3.1

4.4

5.4

All of them
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The sharing economy hits freight transport

(again and again...)

baghitch ? - - UberCARGO: A Reliable Ride For

SKICKA  TIANA PENGCAR GENOM ATT KORA GGAIN BUMEDLEM SA FUNGERAR DET
Your Iltems

SKICKA ENKELT FRZ
DORR

it 2o M ka T sk
Med Bag éh kan du skicka billigt med férare som
har‘p@ts' GVer. Snabbt, enkelt och klimatsmart.

s [ —

Flexibla leveranser till dérren. Vi hjalps at!

e | REGISTER '\

Jagvill:
Ta med varor
Skicka varor

Friend end

IDE THE BOX

A TRUSTED NETWORK OF DRIVERS ALREADY EN ROUTE

Per Olof Arnéis
sligeshare.nevpoar
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‘Supply (traditional)

f' %;TM A long t=il of demand is met
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A large variety of
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NYC Unique Vehicles Dispatched by Service

Based on TLC summary data

Ub e r - FACEBOOK MONTHLY ACTIVE USERS

JUNE 2017

Mar'15 May '15 Iul"18 Sep ™15 Nov '15

Yellow Taxi =—=Uber —Lyft

4l Facebook

.
Chinese Singles' Day Eats Cyber Monday for Breakfast Allb aba -

b |
g

E Brian Chesky xv

Marriott wants to add 30,000 rooms
this year. We will add that in the next
2 weeks.

y &3 Hetwe % Favorite * WH )

eanTrnanas

& Airbnb

statista %

Something interesting is happening.

Pl https:/Iwww.statista.com/chart/11810/singles-day-vs-cyber-monday-and-black-friday/
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Consumer services

EIET
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Online retailer offers a courier that waits at
your door - fashion advice not included

R ! Friday, 02 May 2014 1:46
i BROEDE CARMODY

e

Shipping
made easy

We pick up, pickage, and
send your stuff for the lowest price.

=

" 'Mall of Scandinavia
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Swedish CEO: Amazon is expanding to e-barometern

Sweden With in 12 months s "Then We' re PostNord i samarbete med Svensk Digital Handel och HUI Research
E-handelns tillviixt Q1 2018
a I I d ea d n _ Q

Follow @BiNordic [ W Follow @BiNoric M Rel el

TomTurula  (£)240ct20175:12PM | @ 30313

FTPW subscribe Findajob  Signinf Register  Search Intemational editian -
The
» _ ) .
oOpimion  Sport Culture  Lifestyle  Morev Guar 1an

» Economics Banking Money Markets Project Syndicate Baif

The death of the American mall

Patrick Sonqvist/ SyD ( TT

https://nordic.businessinsider.com/were-all-dead---amazon-is-launching-in-sweden-within-12-months-according-to-top-executive-2017-10
https://www.theguardian.com/cities/2014/jun/19/-sp-death-of-the-american-shopping-mall
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Areas of development
for logistics

companies in relation
to e-commerce

Process
improvement

Secure I
identification on Sustainable and mproved
pickup/delivery climate friendly delivery note

-

Delivery and Fasterand
pickup during betten

weekends returns
. i Faster, more reliable ™\
mfrastructurg (o] ] and secura Customer —
LT deliveries in Europe contrqls last companies that
mile /' wantto add E-
Better Bqtter commerce to
security dell\{ery & their business
experience

Collect-in-store
3PL targeted at E-
commerce

Home sa';::‘;'ay / tI\rl‘lar';etri‘ng of | 4'\0

i 3 e E-channe
delivery delivery %0 e\oQ
Distribution
of food

e

Per Olof Arnés
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Source: Svensk Digital Handel 2014 Bo Zetterqvist
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Digital

Areas of development
for logistics

companies in relation

Process
improvement

identsiﬁg:{iin on zgztaliirr‘r?:tls improved d eve l O p m e nt
= C .
to'ecommerce pickupl/deliveny foiendly delivery note

heeded

Fasterand

= betten |
- Faster, more

> retunns
reliable and Sustomar
secure deliveries aontrals
in Europe lastmile.
~ : Better
Better y
. f deliveny
security.

experience

Collect-in-store

3PL targeted at
E-commence

Source: Svensk Digital Handel 2014 Bo Zetterqvist




CHALMERS NARTHERN
RSy oF TECHNBIO0Y 7 % LEAD

Digital development needed

Faster, more

Secure

identification Sustainable Customer Faster rel;aetélsrznd Better
on pickup/ and climate Improved controls and better dalyer otNin Better delivery Collect-in- 3PL targeted at
delivery friendly delivery note last mile returns Europe security experience store E-commerce

==

Process improvement

Use ICT to make the system more efficient
Real-time decision making, footprinting, better digital interaction between stakeholders

n____ N BN KCET

Service development

Use ICT to create new services
Digital information enables new business models

Infrastructure development

Use ICT to interact with infrastructure
Location Based Intelligence etc.

' BY
Per Olof Arniis
slideshare.nevpoar

Source: Svensk Digital Handel 2014 Bo Zetterqvist
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Time horizons

Strategic Tactical Operational Predictive
127 17
. A" . K4
>i = >

Real-time!

...and we are
starting to
move past it!

We are approaching
this boundary




CHALMERS

¥\ N

N e
‘f'a

=

Real-time (data driven) T
dec:lsuon makl

no
1=

L

eﬂ)
o2~ 4

\‘5
¢ B

e ‘% \

oiwadot

Okad produktivitet

tyFlow ge

orvardagen enklare fér dig som kar i Stackholm

Gt ope s

anyrkesiameeff @ -

http://mindconnect:sel

~~ -

The Action of New York City b
Trey Ratcliff on Flickr (CC-BY,NC,SA



3 mountamtop to cllmb...
? Rea_"fi;me ‘dar‘_"’challengesr X

;m > m‘%éi’g"ht fréf}isportatlon

S

| O0000O0O §
O000e00 {
elejelel X J©)
2 0000000
. 00' O O 0000CeeO
0000000 0O0O00e0O
0000000 OOO0OOOO

Collect Process Exploit




Mountamtop #'1

1 5 f //

Colléctlon (0] data in real-tlme
.i%‘ﬁs @’ 3.‘ i \%%

\\’i‘
)

eS8

-+ i t | . 2L ‘
a types R !
S

leed %, torlcal Snapshot




Mountamtop #1 A ]

4‘
j .
%quiéctlor\]& of data in real-tlme
'iff‘r - & & 4 \\.’* R |
S data domams | .
» % Infrastructure/
Vehidleh S DrvaRe Cargo Company facility

m%!hn




DATA MATRIX

Company

Infrastructure

[facility

Height
Capacity
+ other PBS-criteria

Weight
Origin
Destination
Accepted ETA

Education/training

Contracts/
agreements

Map
+ fixed data layers

Historical

Emissions
Fuel consumption
Route

Temperature
+ other state variables

Speed (ISA)
Rest/break schedule
Traffic behaviour
Belt usage
Alco lock history

Previous interactions

Traffic history

Snapshot

Position
Speed
Direction

Temperature + other state
variables

Schedule status (time to
next break etc.)

Backoffice support

Current traffic
Queue
Availability
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Lee Sedol vs Apha@o, Game 3
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AlphaGo plays an “approach”
into Lee’s black territory
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Ecanomist Topics rint edition More

Automatic for the people

How Germany's Otto uses artificial
intelligence

C a S e The firm is using an algorithm designed for the CERN laboratory

German e-retailer
Otto uses artificial
intelligence to make

l o I N iy
| ' A GLIMPSE intorhe furmre of rerailing is available in a smallish affice in

Hamburg. From there, Otto. a German e-commerce merchant. is using

[ ]
arlificial intelligence (A} to improve its activities. The [irm is already
denloving the technology te make decisions ar a scale, spead and accuracy
that surpass the capabilities of its human employees,

Gig data and “machine learning” nave been used in retailing for vears,
notably by Amazon, an e-commerce giant. The idea is to collect anc
aralyse quantities of informarion ta nnderstand consumer tastes,

The Economist, April 12, 2017
http://www.economist.com/news/business/21720675-firm-using-
n algorithm-designed-cern-laboratory-how-germanys-otto-uses

Per Olof Arnds
slideshare.net/poar
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The Problem

* Returns are expensive

« Customers less likely to return
product if delivery lead time is
short

- Long delivery lead times due to
dropshipping

» Customers want one shipment

- Leads to unwanted inventory The Economist, April 12, 2017

http://www.economist.com/news/business/21720675-firm-
using-algorithm-designed-cern-laboratory-how-germanys-
otto-uses

Topicsy  Printedition  More v Subst

Per Olof Arnds
slideshare.net/poar
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The Solution

PeoibS it Topicsy  Printedition  More v Subs¢

 Enable short lead times without

intelligence

The firm s using an algorithn

iIncreasing inventory
- At the same time, avoid multiple
shipments to the same customer
« Try to predict future customer
orders and pre-order from supplier
« Too much data for human analysis,
however The Economist, April 12, 2017

http://www.economist.com/news/business/21720675-firm-
using-algorithm-designed-cern-laboratory-how-germanys-
otto-uses

Per Olof Arnds
slideshare.net/poar
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The Solution (cont)

Per Olof Arnds
slideshare.net/poar

Topicsy  Printedition  More v Subst

y's Otto uses artificial

Use an Al to analyse 3 bn
transactions and 200 variables
past sales, searches on site,
weather etc.)
The Al foresees future customer
orders and makes procurement
decisions based on these
projections The Economist, April 12, 2017

http://www.economist.com/news/business/21720675-firm-
using-algorithm-designed-cern-laboratory-how-germanys-
otto-uses
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The Results

- The Al predicts with 90%
accuracy what will be sold within g ————
30 days

- The Al procures around 200 000
items per month

* Returns are diminished by 2
million items per year

- Stock level has been reduced by
20% The Economist, April 12, 2017

http://Iwww.economist.com/news/business/21720675-firm-
using-algorithm-designed-cern-laboratory-how-germanys-

More personel were hired (!)

slideshare.net/poar
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Takeaways

- Al used to make existing —
processes better

- Al is not only for Amazon an
Google

- This development has just
started...

Topicsv  Printedition  More v Subst

g an algorithim de

The Economist, April 12, 2017

http://Iwww.economist.com/news/business/21720675-firm-
using-algorithm-designed-cern-laboratory-how-germanys-

— otto-uses
BY

Per Olof Arnds
slideshare.net/poar
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Example:
You are looking to buy a new
sweater from a store.

The sweater has a unique QR
code attached.

You scan the code with your
mobile.

NNNNNNN



The QR code is a
hyperlink that
asks a query of
the relevant
blockchain(s)




wwwwwww

te of production .
ba Name of all sub-suppliers

OurCe of
Materials  The results are presented
in your web browser

NNNNNNNNNN
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Sep 2017

1) n?? : s
Blockchain J\M ”Blockchain ..,
supply chain” |

M
Sep 2015 Wma&%i“j\%

ﬁMf‘xﬁ’W‘"ﬁw
Mar 2017

Mar 2014 Sep 2015 Mar 2017

Just 2 years!
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. ' No trust J No trust /\J No trust |
. | pagey = |

-
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Supply chain |
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L have just Loaded a container
tn Gothenburg and | want to
register that event in the
blockchain

L am a wmember of the

’ [ am Lnterested Ln that data
blockchaiwn but | have

stnece | use Lt Ln my own

wo Lnterest L this i .
0 er? L h k- pLawm,ng. However, | need to
A 2 o ; 4 . 4
partieular know that | can trust it!
transactLon. - /
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[ want to add the following data to-
the block chaiwn.:
C1234-LOADED-GOT-1 71004

The new checksumt Ls:
2E-5F-63-78-A9-8F
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[ want to add the following data to-
the block chain:
C1234-LOADED-GOT-1F1004

The new checksumt Ls:
2E-5F-63-78-A9-8F

[ confirm that the - ,

> T - ‘.
new cheeksum Ls: 1

RE-5F-63-78- Y A

P "A .
A9-8F ¢ Voo e e
= e Ly
" / ‘ o e
. o
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the block chain:
C12=24-LOAD ED-GqOT-1 71004

The new checksumt Ls:
2E-5F-63-78-A9-8F

A ) -
[ confirm that the /

new checksum Ls: [ aov\,ﬁrm that the
RE-5F-63-F8- new checksum Ls: 4
RE-5F-63-78- 7
A9-2F "B

[ want to add the following data to-

NORTHERN
LEAD
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[ want to add the following data to-
the block chaiwn.:

C1234-LOADED-QOT-1 71004

The new checksumt Ls:

> 2 RE-5F-63-F8-A9-8F
y ) ~

[ confirm that the / ~

-
wew checksum is: [ confirm that the OK, stince wore than = 'j
RE-5F-63-F8- new checksum Ls: | 50% of You confirm,
A9-&F RE-5F-63-F8- we can add the data e

. A9-&F e to the block chain «";if‘

- s -




DATE ACTOR
'IHHHHHHHIHHEHH%HHH
lIHHHHHHHIIIIHHHHII

DATA

CHECKSUM

C1234-LOADED-

GOT-171004 2E-5F-63-78-A9-87

i ¥

P23345-UNLOADED-
MAD-171004

43-EF-5A-56-BD-6F

;,?.-i:
00" JH8DJ? -
20171004-10:09:12 STAR LABS JAHD6&%JADJKHKP” ; :

Per




g "

DATE ACTOR DATA CHECKSUM

C1234-LOADED-

20171004-10:08:53 WAYNE ENTERPRISES GOT-171004 2E-5F-63-78-A9-87 A
s P23345-UNLOADED- .z
20171004-10:09:01 LEXCORP MAD-171004 43-EF-5A-56-BD-6F p‘ﬂ
-

<

P

20171004=10:0951 2SS TARIEABS I PN
-

Ea

.&»:
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Checksum

hecksum

- -~ -4‘

ey B

hecksum

f-"h'et:?é_um’{if": & CIF you Ch ang@

| ‘ just one blt the

Checksum checksum will
not match!

8Y
lllllllllll ‘1
sligeshare.nev, /poar




UNIVERSTTY O TEGHHOLOGY
——
.r‘
| g




CHALMERS NORTHERN
LEAD

Uk HOLOGY

- I
More automation S5 "New" modes of
-2 . transport
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Integration of digital and physical worlds

Real-time {data driven)
: decision making .
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Block chain |
technalogy

s Artificial intelligence
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Reasoning Learning
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It’s not business as usual.
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Hello Kitty Darth Vader by JD Hancock on Flickr (CC-BY)



NORTHERN
LEAD

It’s not business as usual.

Diaitizati Vehicles Materials
igitization Digitalization

Infrastructure

Energy

. Algorithms
Automation

. Thereis no ’usual’
anymore.

Per Olof Arnds
slideshare.nevpoar
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It’s not business as usual.

Diaitizati Vehicles Materials
igitization Digitalization

Infrastructure

Energy

. Algorithms
Automation

. Thereis no ’usual’
anymore.

Get used to it.

Hello Kitty Darth Vader by JD Hancock on Flickr (CC-BY)

Per Olof Arnds
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Things are happening...

W S "New” modes of
yor u.m.:a R transport
% ‘Demographic . s 2 .
pliri ok ; . pid o Integration of digital and physical worlds

change

.

e
o Shift in ~
%, -economic
§ power

= ) Technological
Climate {, w breakthroughs

- Around...

Could affect transportation
and logistics

@ Facebook “M“MM | = Yp—

e . technology

i "o ~ Artificial intelligence

o I — I, Reasoning o Learning
| -
‘oars to mainstream e Something ir ring is happening.
Gl bunTs SZuSvoes @510 0yewn & et Tyews & oo paoe SR T DR / ’ = A

...the industry

N Creating

Per Olof Arnds
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”"New” modes of
R s s 2 transport
L% Demographic '3}{‘: [ =]
and social  3HE 3 _— bRapIdl =
change 4 i = urbanisation ¢ T .. e " - W % .
T e Digitization:  Digitalization:
VT o i) : e
3¢ Shiftin 8 -~ [ Jﬁ
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ower [T R [ X B
5 TRENDS K N ) 778
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Climate |, w breakthroughs = g sl | .
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Could affect transportation
and logistics

LEARNING ~ REACTION | (PRO)ACTION

]“m Block chain
Alibaba  _\ . » | - ‘technology
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@ Facebook m lh“ ||||

,_g.ﬂlaInL’ N ... s ~ Artificial intelligence
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- s g o Learning
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First, second, and third
order effects
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1st order —

Video_—“
canbe %
stored W
digitally
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{1storder = 2nd order

wETF
“q e
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qstorder — 2nd order[m”\3"d order
N

'L Binge-
Streammg "I watching
instead of | b

ecomes

e -I a thing



In general?
| In your industry?
L % For your company?
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Choose any 2-3 of these
Algorithms

Automation




CHALMERS

Effects

1st order 2"d order -

In general ? ? ?
In your
industry ? ? ?
For your ) ) )
company . : .
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Vehicles Materials

In general Digitization Digitalization
Infrastructure
In your Energy
industry
For your
company
Choose any 2-3 of these

Algorithms

Automation
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l[deas worth
spreading

NEWEST TALKS

This is what democracy
looks like

Am | not human? A call for
criminal justice reform

TRENDING

Watch at least one TED talk
per week for one year. >
canmall Doesn’t matter what topic. [t

P me people are more The why and how of Watson, Jeopardy and me, An ode to envy Beware, fellow plutocrats, Let's treat violence like a
ic than others effective altruism the obsolete know-it-all the pitchforks are coming contagious disease
Per Olof Arnéis
slideshare.nevpoar
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TEDx events

Attend at least one
S T | conference or seminar per
s year that is outside your field.

SXSWI covmoee  nsmus n

'8 HIDDEN | i
Pecha Kucha
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Some observations
regarding the

digital future

of transportation

PR e Per Olof Arnas, PhD

New podcast to Chalmers University of Technology
Service Management and Logistics
be launched per-olof.arnas@chalmers.se
during 2018 about.mel/perolofarnas
Slides: slideshare.net/poar
@Dr_PO

Meeting the
Rockstars of Logistics

OKIMG_5751 by taymtaym on Flickr (CC-BY)




