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Phases of Industrial Revolutions

Industry Industry Industry Industry
1.0 2.0 3.0
Mechanical production Electricity, Computers and Cyber-physical
equipment, steam and mass production, automated systems
water power assembly line production
=
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Fourth Industrial Revolution BR5T

= The phrase Fourth Industrial Revolution was first
introduced by a team of scientists developing a high-
tech strategy for the German government.

11 oY . .

THE FOURTH B - - , executive chairman of the
wﬁfsggéééﬁﬁgbléﬂ'?" s (WEF), introduced the phrase to a
ESSENCE OF OUR “ / : wider audience in a 2015 article published by
HUMAN EXPERIENCE.

KLAUS SCHWAB
FOUNDER & EXECUTIVE CHAIRMAN,
WORLD ECONOMIC FORUM

= "Mastering the Fourth Industrial Revolution" was the
2016 theme of the

. in Davos-Klosters, Switzerland.


https://en.wikipedia.org/wiki/Klaus_Schwab
https://en.wikipedia.org/wiki/World_Economic_Forum
https://en.wikipedia.org/wiki/Foreign_Affairs
https://en.wikipedia.org/wiki/World_Economic_Forum#Annual_meeting_in_Davos

Fourth Industrial Revolution

. INDUSTRY 4.0

’/ Industrial
#Z.% Revolution 4.0

W8 Industrial Internet
Waali Of Things (IIOT)

: >> Smart Factory

®8 Tndustrial Internet

"
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Production technologies: From the 1th IR to 4% IR

COMPLEXITY AND PRODUCTION SYSTEM INTEGRATION

PRODUCTION TECHS
Steam and water

Mechanization
and single-task
automation

@q’}i‘a

PRODUCTION TECHS
Electric energy

Mechanical control
systems for machine
automation

Mass production

=

PRODUCTION TECHS
Electronics

Information and
communications
technology

Mechatronics and
flexible automation
with robotic arms for
automotive, electronics

Lean production

553 A

ADVANCED DIGITAL
PRODUCTION TECHS

Electric and
renewable energy

Software platforms
Industrial Internet of Things
Big data analytics
Artificial intelligence
Sensors
Industrial robots, cobots
Additive manufacturing
Smart production

INDUSTRIAL REVOLUTIONS

1st INDUSTRIAL REW.

Source: Andreoni and Anzolin 2019.

2nd INDUSTRIAL REW.

3rd INDUSTRIAL REV.

4th INDUSTRIAL REV.
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Automatic vs Autonomous

Automatic is capable of operating without external control or intervention while Autonomous is self-
governing intelligent, sentient, self-aware, thinking, feeling, governing independently.

SMART FACTORY
SMART INVENTORY



Building blocks of Smart Factory (IR 4.0)

Cyber-physical
systems (CPS)
CPS & Mz2M RFID
CPS with data

Information &
communications

technologies

Active design &
manufacturing
software

CAM CIM CAD (ICT) .
analysis
I >
Time
SOFTWARE
ce=E
7
CONNECTIVITY HARDWARE
Fieldbus Ethernet Wireless ':‘:t'-éiar;?l Automated it e 3D printers
of machinery (flexible & industrial Cobots
Machinery Actuators Sensors Things e TEIDTIES
I —> I .
Time Time

Note: CAM is computer-aided manufacturing, CAD is computer-aided design, CIM is computer-integrated manufacturing, M2M is machine to machine, and RFID is radio-frequency identification. CIM
links CAD, CAM, industrial robotics, and machine manufacturing through unattended processing workstations.

Source: Andreoni and Anzolin 2019.




INDUSTRY 4.0 : The Digital Technology Transformation

INDUSTRY 4.0 FRAMEWORK - THE DIGITAL TECHNOLOGIES

o Blended of all frontier technologies but 5G
will be pioneering in communication space

of Smart Factory. 5%\

Location

© bG services provide connectivity options S
applicable across the broad range of ‘.
Industry 4.0 use cases, making these the o
superior choice for manufacturing and W

supply chain companies.

-

Augmented “-._

Reality

=

Internet
Of Thinks
Smart
Sensor
= 59
S e =1
- Advanced
Robotics
Industry 4.0 :

A

.- BigData

Analytics

3D
Printing

10
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Transforming to Smart Factory and 5G e

New mesh data interaction architecture

SCADA/HMI

Factory Floor e Daicatio 2

Source: Platform 14.0

Traditional pyramid-mode data interaction will be changed, data volume is exponentially rising in such flat/
mesh interaction mode
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GL ANance for Conrected Industries and futomation

Milestone . > |
® 01.2022: 5G loT for Manufacturing Forum (GSM & , = I=/ Y Members Type Members Country

5GACIA) —

i = OT-Industry - EUROPE

® 04.2021: VDMA WCM and 5G-ACIA Issue Statement on « ICT-Industry = CHINA

Cooperation on Industrial 5G = Academia = USA

H : 5G for (onne::;; 14 = Others = JAPAN

® 03.2019: 5G Non-Public Networks for Industrial e 5o 349, + KOREA

Scenarios (White Paper)
® 11.2018: 5G Alliance for Connected Industries and
Automation: Designing 5G for Industrial Use (White

ABB J3XD  gecknorF @ BoscH
5G Alliance for Connected Industries and Automation

(5G-ACIA) © Z5ED B DEKRA [owooreven  IDRREE-

paper) OT Industry ICT Industry Queezs M) mcsson 3 pEsTO

. . = : % Fraunhofer T (R) HIRSCHMANN
10.2017 Alliance Establishment lndustirrllzlu:?rti(;Tanon Chip manifacturess hofer  GHM HinsoH
0 HI;I;S gl‘ ifql( (infineon
/N ' @ Machine builders Network lnf'rastructure
: providers
I

’ HUAWE

infl.  (nteD KETI  Ls/felcom

MC . SMEEM NOKIA h T4
Network operators '

Cases, Requirements, and  Spectrum and Architecture and Communication and Commercial use and 5 [dPEPPERL+FUCHS Qualcomm
Standards operation Technology publicity test 00" LR Bennmmns: I M sy

: : Academia and Others sony N .. -

*5G-ACIA,5G Alliance for Connected Industry and Automation s e T M Tz

o leox OVOda'one msn T
https://www.5g-acia.org/ ZTE

e IR
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https://www.5g-acia.org/
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Global Positioning for the adoption of IR 4.0

Adoption of ADP technologies is still limited

Group

Frontrunners
(10 economies)

Followers in
production
(23 economies)

(17 economies)
—_—

<
)
)
§]
L)
o
c
(©
m

Latecomers in
production
(16 economies)

Followers in use

As innovators

As exporters

As importers

As innovators

As exporters

Latecomers in use As importers

(13 economies)

Laggards
(88 economies)

Short description

Top 10 leaders in the field
of ADP technologies

Economies actively
involved in patenting
in the field of ADP
technologies

Economies actively
involved in exporting
ADP-related goods

Economies actively
involved in importing
ADP-related goods

Economies with some
patenting activity in ADP
technologies

Economies with some
exporting activity of ADP-

related goods

Economies with some
importing activity of ADP-
related goods

Economies showing no
or very low engagement
with ADP technologies

Criteria

Economies with 100 or more global patent family
applications in ADP technologies (average value
for all economies with some patent activity in this
if=te))

Economies with at least 20 regular patent

family applications, or 10 global patent family
applications in ADP technologies (average values
for all economies with some patent activity, once
frontrunners are excluded)

Economies relatively specialized in exporting
ADP-related goods that sell large volumes in world
markets (above the average market share once
frontrunners are excluded)

Economies relatively specialized in importing
ADP-related goods that purchase large volumes
in world markets (above the average market share
once frontrunners are excluded)

salibojouyos] 4qv yim buibebua Alijoe saiuouoog

Economies with at least one regular patent family
application in ADP technologies

Economies that either show relative specialization in
exporting ADP-related goods or sell large volumes in
world markets (above the average market share once
frontrunners are excluded)

Economies that either show relative specialization in
importing ADP-related goods or sell large volumes in
world markets (above the average market share once
frontrunners are excluded)

All other economies not included in the previous
groups

Note: The characterization is for 167 economies that, according to the United Nations Statistical Division, had more than 500,000 inhabitants in 2017. See Table A1 in the Annex for the economies

in each category.
Source: UNIDO elaboration.

among developing countries

1.5
| I | I I
0

Ghana Thailand Argentina Brazil

—n
~ o
4] (=)

o
o

Share of firms adopting technological generations (percent)

Viet Nam

M Generation 0.0 and 1.0 M Generation 2.0 M Generation 3.0 M Generation 4.0

Note: Numbers in brackets are generation 0.0 firms. For Argentina and Brazil no information on
generation 0.0 is available due to the structure of their survey questionnaires.

Source: UNIDO elaboration based on data collected by the UNIDO firm-level survey “Adoption
of digital production technologies by industrial firms” (for Ghana, Thailand and Viet Nam) and
Albrieu et al. (2019) and Kupfer et al. (2019) (for Argentina and Brazil).




Expected Dividend from IR 4.0 Smart Factory

New and
better
products

Advanced

digital production

technologies
Increase
production
efficiency

Source: UNIDO elaboration based on Andreoni and Anzolin (2019).
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New solutions for
marginalized groups

Better quality and
new business models

Environmental
goods

Energy efficiency and
input optimization

Operational cost
reduction

Improved capital
utilization

Employment quality
and linkages to services

—

'

Medical devices at affordable prices

Personalized products, mass customization
New and data-based services
New pricing models

Goods produced with eco-friendly materials
Increased product energy efficiency

Emission and waste reduction
Acceleration of circular economy transition

Flexible and decentralized production
Supply chain connectivity, delivery,
performance and logistics

Agile, adaptive organization

Predictive and automatic maintenance,
down-time reduction

Lower inventory rate, increased cash-to-
cash cycle

Improved work conditions, safety
Foster female employment
New skills, task-efficiency



Challenges of implementing 4IR

ECONOMIC

* High economic costs

* Business model
adaptation

* Unclear economic
benefits/excessive
investment

SOCIAL

Privacy concerns
Surveillance and distrust

General reluctance to
change by stakeholders

Threat of redundancy of
the corporate IT
department

Loss of many jobs to
automatic processes and
IT-controlled processes,
especially for blue collar
workers

Organizational

* Cyber Security
* Reliability and stability

needed for

critical machine-to-
machine communication
(M2M), including very
short and stable latency
times

Need to maintain the
integrity of production
processes
Organizational
transformation on IT
infrastructure

Lack of adequate skill-
sets to expedite the
transition towards a
fourth industrial
revolution

Political

e Lack of regulation,
standards and forms of
certifications

* Unclear legal issues and
data security



How to ensure leverage of 4IR

To transform young population into human capital and to promote
technology-driven jobs.

Impart/employ imagination, creativity and innovation, in educational
institutions, industries/factories, companies

Entrepreneurs to adopt newer technologies

Create awareness about the global skills in demand, to train the labor
force to excel in IT and skills necessary

Policy-makers, the public, private sectors, trade unions, and civil society
organizations need to work together



Probability of a Job becoming automatable &

Reskilling Opportunities

Automated for the people
Automation risk by job type, %

Food preparation
Construction

Cleaning

Driving

Agricultural labour

Garment manufacturing
Personal service

Sales

Customer service

Business administration
Information technology
Science & engineering
Healthcare

Hospitality & retail management
Upper management & politics
Teaching

Source: QECD

50

60

Reskilling needs of
less than 1 month

13%

Reskilling needs
of 1-3 months

No skilling
needed

Reskilling
needs

Reskilling needs
of 3-6 months

Reskilling needs
of 6-12 months
Reskilling needs of over 1 year

SOURCE: Fulure of Jabs Survay 2018, World Ecanomic Forum
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Risk of Automation Under 4IR

RMG & Furniture =~ Agrofood  Leather tourism
Textile sector processing sector sector
sector sector

Ref: Risk of Automation in job sectors by 2041 in Bangladesh by aZi, august 20189,
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5G Unlocks a World of Opportunities: Top 10 5G Use Cases [ﬁfﬁﬁa‘;

1. Cloud Virtual & Augmented Reality — Real-time Computer 10 Use Cases
Rendering Gaming/Modeling [74) 5G Relevance Prioritized

<T0ms
00k ops
T00Mzps-2.460ps
<ams
F100Mbps o
>2EIC-Mbp5| o <10ms
i'EI'Tls|>°
S20MEps o {ﬂu—ns
kAT
@ <1nms| °

7. Connected Drones — Professional Inspection & Security o{mnnmms

°{<ZDNS

2. Connected Automotive — ToD, Platooning, Autonomous
Driving

Big

3. Smart Manufacturing — Cloud Based Wireless Robot Control
4. Connected Energy — Feeder Automation
5. Wireless eHealth — Remote Diagnosis With Force-Feedback

6. Wireless Home Entertainment — UHD 8K Video & Cloud
Gaming

Market potential

8. Social Networks — UHD/Panoramic Live Broadcasting @

9. Personal Al Assistant — Al Assisted Smart Helmet %

10. Smart City — Al-enabled Video Surveillance @ ®

oG Technology Relevance
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Key Considerations in 5G Readiness

Spectrum Site Core

Readiness Readiness Readiness

Transmissio
n Readiness

3

Large Spectrum for 5G  Renovation for Power, Traditional Core to
(Recommended Infrastructures, others Cloud Core
100MHz)

100% Gbps Level
backhauling with
Latency Consideration

NR Rollout



Private/Enterprise 5G for SMART PORTS

 Remote-controlled ship-to-shore cranes load and unload
container ships, moving containers between the ship and
the dock with precision and manoeuvrability.

* Automated rubber tired gantry cranes stack containers at
terminals, crucial for when high-capacity stacking and
good manoeuvrability are needed.

* Automated guided vehicles(AGVs) navigate through the
port using smart 3D sensors, handling all port
materials, reducing energy costs and risk of accidents.

« Condition monitoring detects faults before they occur,
reducing unplanned downtime and maximizing asset
productivity.

* Drones deliver documents from ship to shore, reducing ) oy o7 tovigics [l

costs and environmental impact of crewed boats while
also conducting security surveillance of ports




Future 5G Rollout Plan of Teletalk

b

Target Dec-21 Dec-22 Dec-23 Dec-24 Dec-25 Dec-26 Dec-27 Dec-28
Action 5GField Trial (NSA) ~~ {Commercial Trial (NSA) ~ [Commercial Service (NSA)  |Commercial Service (NSA)  (Commercial Service (NSA]  {Commercial Service (NSA) | Commercial Servie (NSA)  (Commercial Service (NSA)
Commercial Service (SA) | Commercial Service (SA) ~ |Commercial Service (SA) ~ {Commercial Senvice (SA) ~ {Commercial Service (SA)
Place Dhaka Metropoltan  {Dhaka Metropolitan Dhaka (with Narayangonj | Al Divisonal Cities and Major —|ANlDistrct Towns, Highways,  {Upto Upazila HQ Strengthening Coverage up to |Strengthening Coverageup to
and Gazipur Towns), Distrct Towns Railways and Growth Centers Rural Areas Rural Areas
Chittagong, Sylhet
Coverage focuses inexisting towers ~ {Government and business ~[ANl Existing Sites, similar to 4G |All Existing Sites, similar to 4G |AN Existing Sites, simiar to 4G~ |AlExisting Sites, similarto 4G (ANl Existing Sites, similar to 4G (AN Exsting Sites, similar to 46
offices network coverage network coverage network coverage network coverage network coverage network coverage
Site Quantity 20 200 2500 2500 2500 2000 2000
Expected Output Assessmentof 56 |Limited 5G Servicesin -~ |AllDivisional Cities will ANl Divisional Cities, Indlustrial  \All Divisional Ciies, Industrial (ANl Divisional Ctes, Industrial ANl Divisional Cties Industrial ~ |AMl Divisional Cities, Industril
Integration with existing (important areasin Dhaka  {covered with 56 Zones, and Major District | Zones, and Major District ~~ {Zones, and Major District | Zones, and Major District ~~ |Zones, and Major District
46 Network (ity. - Population Coverage by | Towns covered with 56 Services |Towns covered with 56 Services | Towns covered with 56 Services | Towns covered with 56 Services |Towns covered with 56 Services
Acquired hand-on- |- Population Coverage by 1% | 10% - Population Coverage by 25% |- Population Coverage by 45% |- Population Coverage by 60% |- Population Coverage by 70% |- Population Coverage by 78%
experiences
Trained Engineers







