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Digitalisationof logisticsin Norway

2 NIX
Why do we establisha student andresearch
laboratory ¢ Logistics4.0 ??

Jan Ola Strandhagen

@ NTNU Norwegian University of Science and Technology



98% finished ==

www.smaurtlog.no

E NTNU Norwegian University of Science and Technology




Some possible definitions..

A Digitization: The conversion from analog format into a digital
format.

A Digitalization: The use of digital technology to automate data
handling and optimize processes

A Digital transformation: Creating new business opportunities
through the use of digital data and technology

Digital
Digitization Digitalization transformation
Conversion Automation and Creation
optimization
(Data level) (Process level) (Business level)
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Digitalisationof logisticsin Norway

Is itspecialin Norway ?
Is itspecialin logistics?
All typesof Digisomethind?

|s alaboratoryanygood?
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Charles Babbage (The Father of Computers) in 1834 :

"... I was sitting in the rooms of the Cambridge Analytical
Society, my head leaning forward on the table in a kind of
dreamy mood, with a table of logarithms lying open before
me. Another member, coming into the room, and seeing me

half asleep, called out, "Well, Babbage, what are you
dreaming about?"

"| am thinking that all these log tables mi
one day be calculated
by machinery "
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Whathasbeendigiedso far ?
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And Norway ?
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s Produksjon og antall sysselsatte i utvalgte naeringer
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Viktigs{% importvarer Viktigste eksportvarer

Biler, lastebiler ol Réolje

Industrimaskiner

Naturgass
Mobiltelefoner, data ol. Fisk
Malmer og avfall av metall Metaller

Klaer og tilbehar til klasr Industrimaskiner

Milliarder kroner
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Viktigste eksportvarer
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Maximum lot sizeé .
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Personalised, Individual fast,
preciseandcheap
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I ar kan de begynne 2
tiene penger. Kanskje

Enna tjener de ikke penger pa hjemlevering av dagligvarer-

Voldsom vekst kan gir tro pa at pilen snur om ik

Sjafor og hjemleveringsbud for
Meny, Oskars Nazars, er pa sin
andre levering for dagen
hjemme hos familien Hennis-
sen/Henriksen nesten overst i
Trolla i Trondheim. Nar han drar
er yttergangen full av baereposer
med dagligvarer. Uten at
familien har veert utenfor dora.

Handler fra sofaen

Varene er kjopt pa nett, fra sofa-
kroken i Trolla, pakket i natt fra
butikkhyllene ved Meny pa Lade
og kjort ut fredag morgen.

- Da denne tjenesten dukket
opp i Oslo, begynte jeg 4 folge
med om det kom hit til Trond-
heim. S& med en gang de startet
opp her i Trondheim i 2017 da

eieren Norgesgruppens regn-
skap.

Men til tross for at kundevolu-
met og omsetningen er i rask
vest, er det enna et stykke igjen
til Meny far like mye inn som det
som gar ut i kostnader med a
Kjore dagligvarer hjem til folk.

- Denne tjenesten er ikke
lonnsomt per dags dato. Det har
hovedsakelig med volum a gjore,
sier netthandelansvarlig Knut
Nylokken i Meny.

- Men det vil bli lonnsomt i
flere av vare nettbutikker.
Kanskje i lopet av dette aret, sier
han.

Many er per dato eneste til-
byder av hjemlevering fra full-
sortiments dagligvarebutikk pa
nett i Trondheim og omegn.
Matkasser av ulike slag regnes
under en annen fane enn full-
sortiment.

- Snart milliardomsetning

Ogsd Norges desidert storste
matnettbutikk, Kolonial.no som
ikke enna er kommet til Tronde-

PSR\ AR TSSOV T

driftsunderskuddet seg  fra
minus 117 i 2016 til minus 256
millioner.

- Vi har fortsatt 4 vokse og om-
setter na i underkant av én mil-
liard. Underskuddet skyldes at
vi har investert i ekstrem kraftig
vekst og forbedring av kapasite-
ten. Men vi har na redusert tap-
ene mye og na har vi ogsa igjen
begynt med markedsforing, sier
administrerende direktor i Kolo-
nial.no, Karl Munthe-Kaas.

- Nar forventer dere a
begynne a tjene penger?

- Vi har ingen dato 4 gi ut med
for det, sier han.

Noen plan for nar Kolonial.no
kommer til Trondelag, har han
heller ikke i dag.

- Vi kommer til Trondheim. Vi
vet bare ikke nir enna, sier
Munthe-Kaas.

- En fordel med butikk

Konkurrentenes frafall viser at
det ikke er enkelt 4 fa dette til.
Mat-Levert.no, som var den
Earste__ med matnettbutikk i

ke sa altfor lenge. ¥

mmenliknet med samme
&I:rsax 2018. Og na utgjor om
setningen fra netthandel an :
slagsvis 30-40 prosent av Meny
Lades totale omsetning.

- Snittsalget blant nettkun-
dene er fem-seks ganger hoyere
enn for dem som handler i bu-
tikk. 1 butikk er snittsalget per
kunde pa170-270 kroner. Pa ngtt
er snittet 1200-1400 Kroner, sier
BaSSOe‘ -

Knut Nylokken ser samme
trend andre steder i landet og
forklarer det med at netthand-
lerne kanskje bedre planleggere.

- I Norge gar kundene i matbu
tikken 3,44 ganger i uka i snitt.
Sa hyppige turer til butikken
gjor nok at mange handler mer
enn de egentlig trenger. Med
nett-handel ser vi at mange

planlegger bedre og ikke hand-
ler det de ikke har behov for. Og
da blir det ogsa billigere, argu-
menterer han.

Man bade Meny, Kolonial.no
0g andre som har planer om 4
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Mat—Levert no, som var “den
forste med matnettbutikk 1
Trondheim i 2016, gikk konkurs
i fjor. Kolonial.nos storste

Kkonkurrent i Oslo og omegn,
Marked.no. dukket under i

A Themarketing sales anardering
processeare fully digitized(internet)

A Whataboutorder picking distribution,
delivery the fridge and return logistics??




It isuniqueanddifficult challengeto
createdigital transformationin a
situationwith X X grakessesvhere
you makethingsyou have notmade
before, you are not surewhat they
look like orhow to processor where
they shouldbe deliverednor to
whom ?
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Dowe haveanyevidenceor proof ?
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Investigating differences in the
digitalization level between different
types of production environments

Results from a Norwegian survey conducted in 2018

Sven-Vegard Buer, PhD candidate
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Production environments

Higher production volume, lower product variety

Batch production
of standardized
products

Complex Configure to

order products

Repetitive mass

customer production

products

Repetitiveness

Low VOIUme, low Less Comp|exity’ assembled Make to stock of

standardization, high in small batches standardized products in large volumes on a

product variety Assembleor maketo-order medium to large orders repetitive and more or

Complex products, using standardized Products more complex and  less continuous basis

designed and engineered  components longer lead times than Simple products (flat

to order, long lead time Shorter lead times "repetitive mass and simple BOM)
production”

(Jonsson and Mattsson, 2003)
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Aspect 1: Digitalization of the shop floor

A Digitization of the
production equipment
(Digital sensors, loT,
etc.)

A Capalbilities for a real-
time view on production

A Manufacturing
execution system
(MES) for production
control

@ NTNU Norwegian University of Science and Technology



Digitalization of the shop floor

(Scale from 1-5, where 1 = No implementation and 5 = Full implementation)

3,40
3,20
3,02
3,00 2,92
2,80

2,80

2,60 2,54

2,40

2,20

2,00

Complex customer Configure to order Batch production of Repetitive mass
products products standardized products production
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Industr

FIRST
INDUSTRIAL
1V REVOLUTION

Mechanical production
facilities using water and
steam power

First mechanical loom

4.0

SECOND
2 INDUSTRIAL
1V REVOLUTION

Division of labor and
mass production using
electrical energy

First production lines
Cincinnati slaughter-houses

THIRD
INDUSTRIAL
IV REVOLUTION

Manufacturing
automation via
electronic and IT
systems

(‘Q.

First programmable

logic controller (PLC)

FOURTH
0 INDUSTRIAL
1V REVOLUTION

Cyber-physical systems

1784 1800

@NTNU
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1969
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2000 today




Industry 4.0 technologles

=i

RFID Augmented reality Digital twin
Simulations

Sensors
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Instrumentation Interconnection Decision-making
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Key concepts: Internet of Things and
Cyber-physical systems

Cyber World

CPS%

v

N

Cyber Twins

]lll*u. ‘»Jlll'.»ﬂ%ﬂ

."

¥

g‘.

I(-“g 4l|1-..gr

Physical World

Physical Assets
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2. Analyze and visualize

Machines talk to each other to
share information, allowing for
advanced analytics and

visualizations of real-time data
from multiple sources

DIGITAL

1. Establish a digital record

Capture information from the
physical world to create a digital
record of the physical operation
and supply network

3. Generate movement

Apply algorithms and automation
Qe —Q 1o translate decisions and actions
from the digital world into

movements in the physical world

@ NTNU Norwegian University of Science and Technology Source: Deloitte University Press 35






A Automation androbotizationof repetitive, identical
productionand handlingprocesseX ® { 2 fexigil A 2 Y

A How tocreatedigital transformationin asituationwith

X X graBessesvhereyou makethingsyou have not
madebefore, you are not surewhat they looklike or
wherethey shouldbe deliverednor towhom?

A Andwith minimum of resourceconsumption both in
developmentandoperation?

@ NTNU Norwegian University of Science and Technology 37



A Thelogisticsolutionsmust besmart andcustomised

A X | yiHat meansthat anydigital transformationmust
be customized

A And in order tdearnand understandvhich
technologyto applywherewhen, the benefitsand

pitfallsX ® ¢

A A we createdalearningandresearchab for students,
Industryandresearchers
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