
Impact of IoT and Industry 4.0  
on Logistics and Supply Chain Management 

Professor Amr B Eltawil 
Dean, School of Innovative Design Engineering 
Egypt-Japan University of Science and Technology (E-JUST) 



What is Innovation ! 

• Innovation is viewed as the application 
of better solutions that meet new 
requirements, unarticulated needs, or 
existing market needs.  

• This is achieved through more 
effective: 
– Products,  
– Processes,  
– Services,  
– Technologies , or  
– Business models. 
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The World Is Changing 

• Business is not as usual anymore 
• Current global trends 

– Cyber-physical systems, Smart factories, 
smart homes, Smart grids, smart … 

– Smart phones and Mobile Apps 
– Wearable devices 
– Electric cars, Autonomous cars 
– Big data, advanced analytics 
– Amazon PrimeAir 
– The hyperloop 
– …. 
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What is the Internet of Things 

• The Internet of Things (IoT) is a system of 
interrelated computing devices, 
mechanical and digital machines, objects, 
animals or people that are provided with 
unique identifiers and the ability to 
transfer data over a network without 
requiring human-to-human or human-to-
computer interaction. 

• The term IoT was coined by Kevin Ashton 
from MIT on 2009 in his paper "That 
'Internet of Things' Thing", RFID Journal, 
22 June 2009. 
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Kevin Ashton 
 MIT 



How The Internet of Things Works 

02 Intel IoT -- What Does The Internet of Things Mean  - YouTube.mp4


4. Industrial 

revolution 
Based on cyber-

physical- 

systems 

3. Industrial revolution  
Through the use of electronics 

and IT further progression in 

autonomous production 

2. Industrial revolution  
Introducing mass production  

lines powered by electric  

energy 

1. Industrial revolution 
Introducing mechanical  

production machines powered 

by water and steam 

From the First to the Fourth industrial revolution 
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Today 

Source: DFKI/Bauer IAO 

The term Industry 4.0 was coined by the 
German Federal government in 2011. 



Applications Big Data Analytics 

Connectivity and Communication Devices – that are smart! 
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The ABCD of IoT 



 By 2020 the amount of 

devices that connect to 

the internet will rise to 

50 billion devices.  

 By that time, computers 

(including PCs, tablets, 

and smartphones) will 

represent just 17% of all 

Internet connections; the 

other 83% will result from 

wearables and smart-

home devices, and other 

smart devices. 
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The Future of Smart Devices 



Accelerometer 

(4mm diameter) 

Pulse Sensor 

Force Sensor 

(0.1N – 10N) 

://www.adafruit.com/https, https://www.sparkfun.com/ 
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IoT & Sensor Technology 

https://www.adafruit.com/
https://www.sparkfun.com/


Lily Tiny 

Key Parameters 
Flash: 8 Kbytes 

Pin Count: 8  

Max. Operating Freq: 20 MHz 

CPU: 8-bit AVR  

Max I/O Pins: 6  

Ext Interrupts: 6  

SPI: 1 

I2C: 1 

.aspx?tab=parameters85http://www.atmel.com/devices/ATTINY 
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Cheap Mini Computers 

http://www.atmel.com/devices/ATTINY85.aspx?tab=parameters
http://www.atmel.com/devices/ATTINY85.aspx?tab=parameters
http://www.atmel.com/devices/ATTINY85.aspx?tab=parameters


A Day in the Life of the Internet of 
Things 

03 A day in the life of the Internet of Things I.mp4


The number of personal health and fitness 

trackers (including smart watches) in use 

approached 100 million in 2017. 

Proteus’s “smart pill” 
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Health Monitoring Smart Watch 

Smart Glasses 

Smart Electronics 
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The Factory of the  
Future 

Cyber Physical Systems 
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 Every minute, we send 204 million emails,  
generate 1.8 million Facebook likes, send 278 thousand  
tweets, and upload 200 thousand photos to Facebook.  

 12 million RFID tags (used to capture data and track movement of objects in 
the physical world) were sold in 2011. By 2021, it’s estimated this number will 
increase to 209 billion as IoT takes off. 

 The BIG DATA industry grew from US$10.2 billion in 2013 to about US$54.3 
billion in 2017. 
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Big Data & IoT 



What is digital transformation? 
Digital transformation is the integration of digital technology 
into all areas of a business, fundamentally changing how you 
operate and deliver value to customers. It's also a cultural 
change that requires organizations to continually challenge the 
status quo, experiment, and get comfortable with failure.  

https://enterpris
ersproject.com/
what-is-digital-
transformation 



Logistics 4.0 – Everything is connected 
In-transit visibility 



What does the IoT means for 
Supply chain Operations 

INTERNET OF THINGS IN LOGISTICS, DHL Trend 
Research and Cisco Consulting Services, 2015 
“…This visibility, in turn, will transform how logistics 
providers make decisions, including about how goods are 
stored, monitored, routed, serviced, and delivered to 
customers, as well as operational health and safety 
practices. 

Furthermore, the proliferation of IoT for our homes, 
work environments, cities and even ourselves (with the 
emergence of wearable technologies and biomedical 
sensors) creates opportunities for new business models 
in logistics. We believe there is hidden value yet to be 
realized.” 



The Internet of Things will revolutionize decision 
making – we know that. By connecting the 
previously unconnected, we create incredible 
potential for businesses to improve the speed and 
accuracy of decision making through the analysis 
and application of digital information.  
It enables dramatically faster cycle times, highly 
dynamic processes, adaptive customer experiences 
and, through the ecosystem of people and 
technology, the potential for breakthrough 
performance gains. 

IoT and Supply Chain Decision Making 

 

” 

“ 



 



IoT Value at Stake in the next decade 
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Logistics 4.0 Trends 

• Drone deliveries 

• Autonomous cars 

• Autonomous Trucks 

• The hyperloop 

• The future  
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December 2016 

prime-air_footage_download.mov
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December 6th, 2018 

 

Wing announced that it 

will start a new pilot 

in Finland beginning in 

the spring of 2019 in 

Helsinki, delivering goods 

and packages of up to  

1.5 kilograms (about 3.3 

pounds) within a distance 

of up to 10 kilometers (6.2 

miles). 

http://www.supplychain247.com/article/googles_parent_company_alphabet_will_begin_aerial_drone_deliveries 



Autonomous Driving 

• Video: Audi Autonomous Driving 

Automated Driving 2 min.mp4


https://www.tesla.com/semi 



Tesla Orders 
• The first pre-orders came in the day of the press conference 

and by mid-January around 450 Semis had been pre-
ordered. 

• The original deposit required with an order was $5,000, 
which was increased to $20,000 after the event in Nov 2017. 

• In the Q1 2018 Tesla earnings call, there were about 2,000 
total pre-orders of the Semi. 

 

First Buyer Order 

Anheuser-Busch 40 

Bee'ah 50 

DHL Supply Chain 10 

FedEx 20 

Loblaw Companies 25 

PepsiCo 100 

Sysco 50 

United Parcel Service 125 

Walmart 45 

https://en.wikipedia.org/wiki/Tesla_Semi 





Daimler Cascadia  
Semi Autonomous Truck 



The Future .. The Hyperloop 

• Video: The hyperloop 

Hyperloop Dubai Vision 2020    Biggest Revolution In Economy   Technology  !.mp4
Hyperloop Dubai Vision 2020    Biggest Revolution In Economy   Technology  !.mp4
Hyperloop Dubai Vision 2020    Biggest Revolution In Economy   Technology  !.mp4








https://www.maersk.com/news/2018/06/29/everything-will-be-digitised 



https://www.maersk.com/news/2018/06/29/everything-will-be-digitised 



The far future of freight - 2060 
Video: Kalmar Port 2060 Vision  

Kalmar Port 2060 vision - YouTube.mp4
Kalmar Port 2060 vision - YouTube.mp4
Kalmar Port 2060 vision - YouTube.mp4


This is our future .. 
Are we prepared for it ? 



Thank you for listening ! 


