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Y o aNZREN - FEIRPASE o MERBERREAADRL
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TEEIERRE - REERES AT IMEZMHE -

B= BIREERBEIRETHEES
Ko BRI EEMARBSEHHEREKX
BE o N EFERIBEIMERLER - BRI
wENEENEXERASHNEERESE
MmEBET S5 E - MTREXRZTRAR
M TRERAA ZFEKRFERI - A - B
AIRBERS TRRERBEEREREESR
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N EBEEIIKEZBOETREZH T
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HRlEEAR « BES FEmE B A0k
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BEHIZRSERELNEE - REAOZ
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(X FE 558D e R K A5 B R A AN B 7 (40
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BN N ASERRRE o

(Z) BEHERATRE

REIER "RAREE, 2 2022 F5
ZERE 10 KEWMAEER - ARIGHKER
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B BN S| EEERE - REIEFS IR #
AY T30@30, & v BIFE 2030 FREIE K
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NSEMREEN30% 2B1E B 2035 F
ZHEHEERMKE MR AZIKEENEENHN
THREEEREM -
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FEBBRLBANEEMERGEE - ENXLER
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FTRHEXMEREEIEA 12BN 68
N BEEATEKEKX -EECHANEIRS
Rt S 2R Y EHIB R BN R RRE
e TS RENEE  LUREEEEX -

A EHEEAOZLERITEH NI
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June 2024 | Journal of Automation Intelligence and Robotics 31



' TiZEEEE Market Focus

32 AIR#

- REERZBEREE/AT Energy Absolute
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FHEEM R IESES  FMEZBEMRBA
BE - 2RHERBEF B RiBERC
BHINANBERERNERNM - MR ER
BURERETE - LB RERSEHRRIE - EMm
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DIBEFEREE  (EEBEREAFE - EFH
BFUEHLRRERBBHERIZIHNE @ R
RRBAMSZNGE TREEEEMEERTN
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(1] RBEHFEEMAB (WHO) EE - EEAOSMAOLEER 7% B Sl bit® ) (aging society) ~iZE| 14% & "E#kit® ) (aged

society) ~ EZ20% & "HBS#TtE , (super-aged society) ©

[2] 1R#BILOES » " IFIEXRE | BRIERZEAEREN L  BEHSRERRBEERTE - REXTHERIRERIVET - RZEESETL -
[3] ASEAN Briefing. Sep 30, 2021. “Three Key Factors Impacting Human Resource Development in ASEAN”  https://www.aseanbriefing.
com/news/three-key-factors-impacting-human-resource-development-in-asean/

[4] REFE ~ MEKEE © 2023 © (RBHEBHIBREZATRE) - BIAIHEABRBANKEP D « PEEEREREERBTEKGEH

Es o

[5] Vietnam Net. 2023. “Vietnam faces shortage of IT workforce.” https://viethamnet.vn/en/vietnam-faces-shortage-of-it-workforce2138892.

html

[6] Bangkok Report. 2021. “Initiative aims to provide talent for the EV industry.” https://www.bangkokpost.com/life/tech/2152791/
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RIZE 1 8RR - B A ERHEEI L HEREHEABEK LN 55 §X7T 0 A&
o REEMEOERNOEESEERRLE R HARY IR B P EIAPERY 30 EETT - RiB
BE > ERENE KBEERRERLN I ERBERE—SRELFEMEmNE
52022 FREREMMABEREEHE AmRERE TEERX "HERBEREFR
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Exn MERBHEREEZX - M 2023 F BERE, FRFEFE -

BEAE LA
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BEHRIE - ABREERLS  Bimanak o TRt ER ERRAT#at 232 (2024/05)
2.2023 F FhiBSGEE SR A RERE

2012-2018
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KR - ﬁgmﬁ;;ﬁ \\\\'
LS

B¥®

B2x&8

BASMEIEH 72%

BT RAMFNIERe%
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IR - RN RNIEE 3%
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s

W/ - D ER RN PR RMIER 27%
BFTAGINEN 19%
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h % 9%

R - RN MR 7%

e woN e
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#HE 2 A EE 0 R THREMBERERR
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&) RENE (193 @ ) @X > MENERIFEEE
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BE G BEETK MENEMNEEHAILEET
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=i o HEBRMEREER (VINATEX) &
MR AHMMER B SEMHEAKRELELS
T - BIEEE - B - BRAF o
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fth B FF (Pathum Thani) LL& 3R &8 2 AL M FF
(Chacheongsao) » &R EFF (Chonburi) °
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1L 28R 2 = BI1E A ERAY Bra AL s 1 36
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[1] https://www.hannovermesse.de/exhibitor/amazon-web-services/N1458108

[2]https://aiut.com/
[3]https://maspex.com/en/
[4]https://www.mago.com/en/
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THAILAND’S
AUTOMATION &

ROBOTICS

THE RISE OF AUTOMATION
AND ROBOTICS INDUSTRIES

@ Thailand Board of Investment

BEAE LA

THE RISE OF AUTOMATION
AND ROBOTICS INDUSTRIES

Over the past decade, the industrial
automation and robotics industries have
radically transformed global productivity.
The capabilities of automation systems
will significantly reduce investment costs
and change the landscape of modern
production. The rise in the global shipment
of industrial robots clearly reflects the
increasingly widespread use of the
technology. The growth of the industry’s
global market is expected to continue its
upward trend at a promising rate, potentially
reaching 630,000 units worldwide by 2020.

As the technology becomes more
intelligent, manageable and diverse,
automation and robotics will play a bigger

role in generating and creating value.

In addition, concerns over the reliability,
profitability and safety of automation have
declined, helping to boost the growth of the

industries.

LARGE MARKET FOR
INDUSTRIAL ROBOTS

When it comes to the trend of using
automation and robotics, Thailand is
no exception. The country is already a
significant market for industrial robots. In
2017,Thailand was the 3™ largest market in
ASEAN and, by 2018, it was estimated to
have become the 2™ largest. Recognizing
the importance of automation and robotics,
the Thai government has implemented
various measures to promote the growth of
these key industries. The use of industrial
robots in the country is therefore expected

to continue growing.

Estimated Worldwide Annual Supply of Industrial Robots'
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Source: [1] International Federation of Robotics as of 2018
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Forecast of Thailand’s Industrial Robots Shipment'

Note: * Forecast Data

Source: [1] International Federation of Robotics as of 2018

UNTAPPED OPPORTUNITY
GROWTH

Despite the already significant size of
Thailand’s robotics and automation systems
markets, there is still room for major growth
in this area. Research by SCB Economic
Intelligence Center suggests that, in
2017, Thai companies still employed
approximately 2 million workers to perform
repetitive or labor-intensive tasks in
automotive electronic parts production
and food and beverage industries. This
represents huge untapped opportunities
for enterprises aiming to supply robotics
and automation systems to businesses in
Thailand.
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Thailand’s Expectations Over The Next 5 Years'
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Source: [1] OpenGov Royal Thai Embassy of Washington D.C.

Top Industry Adopting
Industrial Robots'

Automotive
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Electronics and Electrical
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31%

Source:

Thailand’s Automotive
Industry 2017
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ASEAN?

%%

15%
Contribution to
Total Exports®

s o &

[1] International Federation of Robotics as of 2017,
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[2] Organisation Internationale des Constructeurs d’ Automobiles,

[3] Bank of Thailand,

[4] International Trade Centre
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THE NEED FOR AUTOMATION
IN OTHER INDUSTRIES

Since 2010, the global automotive
and electronics and electrical appliance
industries have been the main customers
for industrial robots (IR). This is also
the case for Thailand with the country
specializing in these two industries and
ranked as one of the world’s leading
exporters. With these industries having led
the way over the last three decades, it is
reasonable to expect that they will continue

to be the drivers of IR growth in Thailand.

Another industry which is a significant
customer of IR is food and beverage.
Thailand, as a net exporter of food

RO AT

and beverage, is home to many well-

known international and local companies

producing a wide array of products.

SUPPLY CHAIN OF THAI
AUTOMATION AND ROBOTICS
INDUSTRIES

Thailand has established a strong
supply chain in the automation and
robotics industries. A majority of firms
in the industries are in the business of
System Integration (SI) and mechanical
brain & software development. This
represents massive opportunities for
foreign companies to investment in parts &

components manufacturing.

Supply Chain'

Parts &
Components
Manufacturers

Software
Developer/
Suppliers

Original Robot
Designers

System
Integrators

Capabilities of Thai Automation and

Robotics Industries?

Focus on producing mechanic
parts, such as gears, joints, and
springs that can also be used in
other industries' processes and
importing highly complicated parts
such as sensors from abroad.

Have a strong ability to develop
programs or software, but only
for in-house use or specific order
requests, not for mass production.

Have a strong potential for service
robots even at the starting point
for industrial and medical robotics
development.

Most players are multinational
companies.

‘ Example of Players®

B FEMTOBIT

MAXTECH
GRANITY

PRODUCTION

(o)

O-

/ _
RO\?OTSYSTEM THE VALUE OF PROFESSIONAL

MOKARA
E

NACHI ADBD

J[L/CTAsia

ROBOTICS

Abiz

Source:

BRAIN\XORKS

Integrated Machining Solutions

FERSMEK

[1][2] National Science and Technology Development Agency,

[3] Thai Automation and Robotics Association
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SUPPORTING FACTORS:
CHANGE IN DEMOGRAPHY

As is the case with many countries,
Thailand is shifting towards an aging
society. It can therefore be expected that
there will be a decrease in the size of
its workforce. This will create a need for
enterprises to adopt robot and automation
technology to compensate for the missing
workforce. By 2030, it is forecast that 15%
of Thai manufacturing workers will be

replaced by robots.

|_EE EEae SN

SUPPORTING FACTORS:
AVAILABILITY OF SKILLED
HUMAN RESOURCES

Thailand has a large supply of highly-
skilled labor. On average, over 20% of all
graduates each year study in automation
and robotics related fields. In 2017, there
were 346,100 new graduates from 148
surveyed universities and vocational
schools. In that year, Thailand had 74,429
graduates in automation and robotics
related fields, including 40,477 engineering
students and 33,952 students in sciences,
math and computing fields. The quality
of Thailand’s students and graduates is
internationally competitive. This is reflected
in Thailand’s achievements in robot
competitions and related events at the

international and global levels.

Share of Thailand’s Working Age Population’

75%

70%

65%

70.58%

60%

60.83%

55%
2020 2030 2040

Source:
[1] United Nations,
[2] McKinsey Global Institute,

[3] SCB Economic Intelligence Center
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World? Thailand®

Builion 650,000

Jobs Replaced by Manufacturing Workers
Robot Replaced by Robots

20% 15%

Manufacturing Labors
Replaced by
Robots

Recent Thai Achievements Year

Winner of Open Category
(Elementary), World 2016
Robotic Olympiad'

Host of Thailand Robotic
Week and RoboCup Asia- 2017
Pacific?

1t Runner Up for World
RoboCup Rescue (Robot) 2017
Competition in Japan®

Winner of Advanced
Robotic Challenge, World 2017
Robot Olympiad*

2" Runner Up for ABU
Asia-Pacific Robot 2017
Contest in Japan®

Host of World Robotic

Olympiad Competition® AU

Won 10 prizes at Robot 2018
Challenge in China’

Won 6 prizes at
International Robotic 2018
Olympiad in Hong Kong?

Source:

[1][4] 6 World Robot Olympiad Association,
[2] [3] RoboCup Federation,

[6] ABU Robocon 2017,

[7] RobotChallenge Community,

[8] Hong Kong Robotic Olympic Association

SUPPORTING FACTORS:
AUTOMATION AND ROBOTICS
PROGRAMS

To support automation and robotics
growth in Thailand, many institutions
have provided support for research and
development and human resource training.

Some universities also offer specific

programs which mainly focus on robotics

and automation engineering.

Example of Automation and Robotics

Programs

King Mongkut’s University
of Technology North
Bangkok (KMUTNB)

e Bachelor of Engineering in
Robotic Engineering and
Automation System

Chulalongkorn University

e Bachelor of Engineering
in Robotics and Artificial
Intelligence Engineering

King Mongkut’s University
of Technology Thonburi
(KMUTT)

e Bachelor of Engineering in
Automation Engineering
e Bachelor of Engineering in

Mechatronics Engineering

Kasetsart University

e Bachelor of Engineering
in Electrical-Mechanical
Manufacturing Engineering

King Mongkut’s Institute of

Technology Ladkrabang

(KMITL)

e Bachelor of Engineering in
Automation Engineering

e Bachelor of Engineering
in Robotics and Artificial
Intelligence Engineering

Assumption University
e Bachelor of Engineering in
Mecha-tronics Engineering
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SUPPORTING FACTORS:
RESEARCH CENTERS FOR
AUTOMATION

Many Thai academic institutions have
been actively devoting time and resources

to research on automation and robotics.

@ RCRT

Working under the Department of
Mechanical Engineering in the Faculty of
Engineering at Chulalongkorn University,
the Regional Center of Robotics
Technology (RCRT) is one of the leading
robotics technology and manufacturing
research centers in Thailand. The center’s
topics of research mainly cover the control
of mechanical systems. In most cases, the
results have been transferred and utilized
by real-world industries as well as experts

in other related fields.

FIBO

FIBO
The Institute of Field Robotics (FIBO)

was established in 1995 as a center of

excellence in robotics and technology
management. FIBO offers undergraduate
and graduate programs in robotic and
automation engineering. It also features a
number of research laboratories — the Bio-
Inspired and Educational and Robotics Lab
(BEaR Lab), the Micro Robotics Lab, and
the Unmanned-Vehicles and Autonomous
Robots for Exploration Laboratory (UVAX),

to name a few.

BEAE LA

SUPPORTING FACTORS: DOMESTIC
AND INTERNATIONAL NETWORK

The Centre of Robotics Excellence
(CoRE), established under the initiative
of the Ministry of Industry, is a network
of leading organizations related to the
development of robotics in Thailand.
Through collaboration among networking
agencies, CoRE aims to enhance the use
and the supply of robotics and automation
systems by promoting technology
transfer from academia to the industrial
sector, developing human resources,
and developing prototypes of industrial
robots, among other initiatives. To enhance
its capacity, CoRE also plans to sign
Memorandum of Understanding (MoU) with
research centers in foreign countries such
as Germany, Japan, Taiwan, and the USA
for the purpose of advanced technology

transfers.

SUPPORTING FACTORS:
ASSOCIATIONS AND
INSTITUTIONS

There are many institutions and
organizations which support technological
development and facilitate entrepreneurs
in the fields related to automation and

robotics.

Domestic Network

Industrial
Prototype

}Q.. : <= Japan: DENSO
y p
&

Public Agencies

National Science and
Technology Develop-
ment Agency

National Metal and
Materials Technology
Center

Electrical and Elec-
tronic Products Test-
ing Center

National Innovation
Agency

Research Institute

Thai-German Institute

Associations
Thai Robotics Society

Thai Embedded Sys-
tems Association

Thai Machinery Asso-
ciation

Knowledge
Certificate Transfer
Technology

International Network

Human Germany: KIT {wbk)
Resource Technische Universitat
Development Darmstadt

&S Taiwan: Industrial
. & g Technology Research

= By Institute of Taiwan
il

& USA: Massachusetts
= Institute of Technology

Source: Ministry of Industry

Supports R&D on five target areas, including, agricul-ture &
food, health & medicine, energy & environment, bioresources &
community and manufacturing & ser-vice Industries

Creates and enhances capabilities in materials tech-nology
through R&D, technology transfer, HRD and infrastructure
development

Supports R&D and product testing of electrical and electronic
products

Supports R&D of innovative products and embed in-novative
strategic direction of firms

Assists transformation of Thai manufacturing tech-nology and
automation system to meet with Interna-tional standards

Supports research and networking within robotics community
and provide public information related to robots

Developer’s network for electronic design industry for developers,
by developers

Facilitates Thai machinery market, and support re-search and
development of Thai manufacturing sys-tem
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SUPPORTING FACTORS: THAI
AUTOMATION AND ROBOTICS
ASSOCIATION (TARA)

Comprised of members of the Thai
business community whose specialization
is in automation and robotics systems
working together to help transform the
country, the Thai Automation and Robotics
Association (TARA) has been established
since 2018. Its establishment is in line
with the government’s Thailand 4.0 plan
- an economic model based on science,

technology, and innovation.

TARA works extensively with Thailand
Board of Investment (BOI) and the
Center of Robotics Excellence (CoRE)
to help enterprises invest in automation
and robotics systems. In addition, TARA

performs other duties such as -

e Providing a list of registered Thai

System Integrators (Sl);

e Offering training and providing technical

knowledge to Thai Sl; and

e Fostering design and integration for

factory automation

To date, TARA has approximately 100
members covering six areas of technical
capability. Logistics and healthcare are two
sectors in which demand for automation
and robotics are set to increase, partly due
to labor shortage and Thailand’ s direction

towards an aging society.

BEAE LA

TARA’s Technical Capability’

-,

Automation
&

Robotic
Systems

Source: [1] Thai Automation and Robotics Association

I EXAMPLE OF THAI ROBOTS

A great number of companies and
institutions in Thailand have already
produced a wide variety of robots, some
of which have won international awards
while others are now in service performing

various tasks.

ZEABUS AUV

An autonomous underwater vehicle
(AUV) developed by Kasetsart Univeristy,
ZEABUS AUV has participated in the
RoboSub Competition since 2014.

BART LAB Surgical Robot
Developed by BART LAB, Faculty of

Engineering, Mahidol University, this
surgical robot systems is used to assist

surgeons and enhance performance.

Ohm

A receptionist robot, Ohm was developed

from an earlier-generation robot called

“Namo” and is capable of recording
and projecting memories through a built-in

video camera and projector.

Fhasai

Providing robotassisted therapy for
children with autism spectrum disorders,
Fhasai was the winner of the medical
robotics idea contest, Med Bot 2014,
developed by Mahidol University.

| success sTorY

[N\ ~ CT ASIA ROBOTICS
R]r% pﬂt&slcas AND DINSOW

Established in 2009, CT Asia Robotics
Co., Ltd. is a Thai company with a vision
to help in areas where there is a shortage
of human resources, such as healthcare
services. Since it was founded, the
company has been highly successful in

developing and commercializing a series of

robots, with “Dinsow” being considered
the most well-known of these at the

international level.

The first robot in the Dinsow series,
Dinsow |, was originally built to be used for
advertising purposes at events. The Dinsow
robots have since gone through further
development, with more recent models
being used for elderly care services.
Having first exported Dinsow to Japan in
2014, CT Asia Robotics’ flagship product
has achieved considerable success in the
Japanese market, which is itself renowned

for its own robotics technology.

Apart from Japan, CT Asia Robotics
also exports its robots to Sweden and has
been engaged in negotiations over exports
to Germany and Singapore. Currently, the
company records sales of over 70 million

baht annually.

Timeline of CT Asia Robotics’ Robots

MK Robot Dinsow Il Dinsow Mini
The Restaurant The Elderly The Elderly
Service Robot Care Robot Care Robot
2009 2012 2014
Dinsow | 2010 Yimchang 2013 Dinsow Ill Present
The First Robot Brand The Elderly
of ASEAN Ambassador Care Robot
of Muang Thai
Insurance
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The India Opportunity

India is the Next

Manufacturing Hub

India is swiftly emerging as a global
manufacturing powerhouse, driven by
robust economic policies, significant
investments, and strategic geopolitical
positioning. The share of manufacturing in
India's GDP is projected to rise from 17.2%
in FY24 to 20% by 2031, growing at an
impressive annual rate of 9.1% (CRISIL).

74 AIRY warshbiET

India's economic growth story is nothing short of remarkable. As the world's
fastest-growing major economy, India is on track to become the third-largest
economy by 2027. The World Economic Forum further projects that the Indian
economy will surpass $10 trillion within the next decade. Central to this robust
economic ascent is the manufacturing sector, which plays a pivotal role in
driving growth and innovation. With strategic initiatives and investments, India
is rapidly transforming into a global manufacturing hub. This article explores
India's rise in the manufacturing domain, propelled by smart manufacturing
technologies, and highlights the collaborative opportunities available for

Taiwanese companies in the automotive intelligence and robotics sectors.

@ India Taipei Association

In FY23, India's manufacturing exports
reached $447.5 billion, with an ambitious

target of $1 trillion by 2028.

Factors Underlying the Manufacturing

Boom:

1. Policy Push: The Indian government

has implemented a suite of policies
aimed at boosting the manufacturing

sector.

National Manufacturing Policy: Aims to
enhance the sector’s competitiveness

and increase its contribution to GDP.

Production Linked Incentive (PLI)
Schemes: Designed to boost domestic
manufacturing and attract significant
investments in key sectors such as
electronics, pharmaceuticals, and

automobiles.

National Logistics Policy: Streamlines
logistics and supply chain infrastructure

to reduce costs and improve efficiency.

Ease of Doing Business Reforms:
Simplifies regulatory frameworks and
enhances the business environment,
making it more conducive for

manufacturing activities.

Infrastructure Investment: Significant
investments in roads, ports, and
industrial corridors to support

manufacturing growth

. Investments in Manufacturing: In

FY22, India reported its highest ever
FDI inflow of $ 81.97 billion. In the
manufacturing sector, it reached an
all-time high of $16.2 billion in FY22,
doubling the average of $8.3 billion
from FY11 to FY20. With capacity
utilisation levels in industry nearing
75%, private sector investment is only
expected to further accelerate. These

investments are concentrated in three

main areas:

e Sectors complementing public
infrastructure expenditure: such as iron

and steel.

e Green transition sectors: including

power, battery storage, and transport.

e Sectors supported by industrial policy
PLI schemes: notably electronics,

pharmaceuticals, and automobiles.

3. Supply Chain Diversification and
Friendshoring: Geopolitical tensions
and pandemic-related restrictions have
prompted global companies to diversify
their supply chains. India, with its
friendly geopolitical stance towards top
export markets like the US and Europe,
stands to benefit. For instance, Tesla
aims to double its auto parts sourcing
from India, worth $1.9 billion. Foxconn
plans to invest an additional $1.67
billion in Karnataka, and JP Morgan
projects that Apple will move 25% of its

iPhone manufacturing to India by 2025.

4. ‘Servicification of Manufacturing’:
The integration of services with
manufacturing processes is becoming
increasingly prevalent. Services not
only help manufacturers improve
production efficiency but also enhance
customer experience by bundling with
goods. According to Chakrabarty and
Chanda (2019), India’s excellence

in services will aid its manufacturing
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sector in catching up with global

standards.

Smart Manufacturing:

Fuelling the engine

India's manufacturing success story
is not just about scale and volume;
it is increasingly underpinned by a
smart manufacturing revolution. This
transformation is pivotal as India strives to

become a global manufacturing leader.

Smart manufacturing refers to the use of
advanced technologies and data analytics
to improve the efficiency, productivity, and
flexibility of manufacturing processes. It
encompasses a range of technologies,
including the Internet of Things (loT),
artificial intelligence (Al), machine learning,
robotics, and big data analytics. These
technologies enable manufacturers to
optimize production, enhance quality,
and reduce downtime through real-time

monitoring and predictive maintenance.

India is rapidly emerging as a
world leader in the adoption of smart
manufacturing technologies. The sector is
expected to grow at 12.8% CAGR, reaching
USD 23.846 billion by 2031. According to
Rockwell Automation's 9th Annual State of
Smart Manufacturing Report, India ranks
among the top three countries globally in
smart manufacturing adoption, with 57% of
manufacturers having implemented some

of these technologies. This positions India

BEEABM AT

just behind China (70%) and the US (60%).

The momentum is clear: approximately
95% of Indian manufacturers are either
using or evaluating smart manufacturing
technologies, a significant increase from
84% in 2023. This widespread adoption
is driven by substantial investments,
with Indian companies allocating 35%
of their operating budgets to technology

investments.

Several factors are driving this trend.
Internally, Indian manufacturers are focused
on balancing quality with growth, integrating
new technologies, retaining skilled workers,
improving product quality, and enhancing
client onboarding processes. Externally,
they are responding to challenges such
as inflation, supply chain disruptions,
skilled labor shortages, cybersecurity
vulnerabilities, and the ongoing impacts of
the COVID-19 pandemic.

India's proactive embrace of smart
manufacturing not only enhances its
manufacturing capabilities but also
solidifies its position as a key player in the

global manufacturing landscape.

Figure 6: Key drivers of digital factory transformation (India and global)

44%

37%

1 2

3 4

Resilience, Cost leadership and Personalisation Innovation and time
transparency and efficiency and customer to market
sustainability improvement centricity
B indian survey response Global survey response

Source: PwC Digital Factory Transformation Survey 2023

Priorities and Pathways
of Adoption of Smart

Manufacturing by Indian
Manufacturers

The adoption of smart manufacturing
technologies in India is driven by a
strategic focus on several key priorities
and pathways. Indian manufacturers are
leveraging digital transformation to enhance
their competitive edge, improve operational
efficiency, and respond to dynamic market
demands. The PwC Digital Factory
Transformation Survey 2023 identifies four
key pillars driving this transformation:

1. Resilience, Transparency, and
Sustainability

Indian manufacturers prioritize end-to-
end visibility of manufacturing processes
on the shop floor, which enhances
transparency and enables quick course
corrections in response to supply and
demand disruptions. This resilience

is crucial for maintaining operational
continuity in a volatile market. Additionally,
capturing and managing greenhouse gas
emissions, carbon footprint, and circularity
are integral to achieving sustainability
goals. These drivers are critical for the
digital transformation of factories, ensuring
that they can adapt to both internal and
external challenges while minimizing
environmental impact.

2. Cost Leadership and Efficiency
Improvement

Automation and data-driven decision-
making are central to improving efficiency
and maintaining cost leadership. Indian
manufacturers are increasingly automating
shop floor processes, using sensors and
feedback loops for yield improvement,
and implementing predictive maintenance
for asset management. These practices
not only reduce operational costs but
also enhance productivity, making the
manufacturing process more efficient and
competitive.
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3. Personalization and Customer-
Centricity

Personalization and customer-centricity
are becoming crucial factors for digital
transformation. Approximately one-
fifth of global and Indian companies
emphasize these aspects. Large and mid-
scale industries in India are adopting
technologies like robotics, additive
manufacturing, and Product Lifecycle
Management (PLM) solutions to offer
mass-customized products. This approach
helps manufacturers sell their offerings at
a premium, increase brand awareness,
build customer loyalty, and gain a distinct
competitive advantage.

4. Innovation and Time to Market (TTM)

Innovation and reducing time to market
are essential for driving growth and
maintaining product relevance. Indian
manufacturers are focusing on developing
balanced innovation strategies that
involve investments across products and

Key drivers —Jp»

Industry sector ¢
Automotive and
transportation F 23%
Chemical and
process industries F
High tech and
electronics F F
Industrial 24% 36% 30%
manufacturing F 25% P 42% F 20%
Pharma and 27% 37% 22%
MedTech F 24% P 44% F 19%
Retail and 32% 47% 16%
consumer goods — 20% — 48% — 14%

services, business models, technologies,
customer experience, and supply chain
processes. The implementation of Industry
4.0 technologies and the dynamic nature
of the manufacturing sector necessitate
continuous innovation to stay competitive
and meet market demands.

Different industrial sectors give varying
priority to each of these factors. These
differences can be observed in survey
responses summarised below:

Pathways of Adoption

Majority of Indian manufacturing
companies adopt digital champions in
India prefer standardized solutions. This
approach is expected to evolve, with 69%
of digital champions likely to prefer modular
solutions with different functionalities
and modules within the next five years.
This shift indicates a growing recognition
among Indian manufacturers of the need
for tailored solutions to address the specific

f Innov

India

M Global

Source: PwC Digital Factory Transformation Survey 2023
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operational complexities of individual

plants.

Digital twins are an example of how
Indian manufacturers are using advanced
technologies to meet the unique needs of
their operations. For instance, one plant

Indian manufacturers to thrive in an
increasingly competitive and technologically
advanced global market.

Successful Case Studies

might use a digital twin to simulate design
engineering, while another might use it
to virtually simulate shop floor layouts for

To accelerate the adoption of smart

expansion projects. This technology allows
manufacturers to optimize operations and
cater to the distinct requirements of various
plants or aspects of their organization.

Overall, the strategic adoption of smart
manufacturing technologies in India is
driven by a focus on resilience, efficiency,

manufacturing technologies, World
Economic Forum has setup the Global
Lighthouse Network — companies at the
vanguard of using advanced technologies
and approaches to drive growth, improve
resilience and deliver environmental
sustainability. As of today, 153 firms are a
part of this network, 11 of which based in
India.

personalization, and innovation. These
priorities and pathways are positioning

ACG Capsules
Pithampur, India

ReNew
Ratlam, India

To stay ahead of the curve in an intensely
competitive market, pharmaceutical supplier
ACG Capsules prioritized manufacturing
superior-quality products, improving
responsiveness, increasing production yields
and enhancing workforce productivity. To
achieve this, ACG Capsules implemented
25+ Fourth Industrial Revolution use cases
powered by the industrial internet of things
(lloT), machine learning (ML), deep learning
(DL), digital twins, extended reality, and
generative Al. Effective adoption of these use
cases has resulted in a reduction in critical
defects of 98%, a shortening of production lead
times of 39%, a drop in total losses of 51% and
a 44% rise in workforce productivity.

To maximize productivity, streamline costs and
redeploy the existing workforce to help in-source
operations and maintenance (O&M) capabilities,
renewable energy company ReNew built on and
scaled the digital and analytics backbone from
its first Lighthouse site, including new proprietary
Al models and the rapid scaling of Fourth
Industrial Revolution use cases across 70 wind
farms, 10 original equipment manufacturers
(OEMs) and 22 unique wind turbine models.
Ratlam, the company's benchmark site for
this scale transformation, has sustained
improvements of 1.7% higher energy yield, 17%
reductions in operating expenses and 40% less
waste. This led to a 20% increase in profitability.

Real-time quality batch

. .
insights 39% 4 Batch lead time

ML-powered first time-right

) . .
optimization 35% 4  First-pass yield

Digital twin-powered

production planning and 13% f 3?,:;{“3 delivery
scheduling
Virtual reality (VR)-based Worker

workforce augmentation and  39% ‘ R
- onboarding time

skill management

Deep learning-driven

safety management and 53% ‘

behavior detection

Safely incident
rate

ML-powered automated

wind turbine blade 78% ‘ Unplanned

maintenance

inspection

Al-based wind wane ) Defect
system for corrective 90% ‘ identification
turbine time

ML-based turbine power

90%‘ Maintenance
curve optimization

work hours

ML-powered failure 83% ‘ Unplanned
prediction system maintenance

Early detection of faults in 66% ‘ Transmission
power transmission lines line failures
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Unilever
Sonepat, India

Schneider Electric

Hyderabad, India

Cipla
Indore, IN

Johnson & Johnson
Consumer Health

Mulund. IN
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To improve agility and cater to
diverse product segments, reduce
costs in an inflationary environment
and improve sustainability, Unilever
Sonepat implemented 30+ Fourth
Industrial Revolution use cases in
its E2E supply chain. Top use cases
included boiler and spray dryer
process twins, as well as customer
data-informed no-touch production
planning and inventory optimization.
This improved service by 18%,
forecast accuracy by 53%,
conversion cost by 40% and
Scope 1 carbon footprint by 88%.
The use of biofuels enabled by a
boiler process twin also supports
livelihoods for local farmers.

Schneider Electric's Hyderabad site
aims to be zero carbon on scope 1 and
2 by 2030, based on a strong Fourth
Industrial Revolution core.This includes
an E2E closed-loop system with CO,
tracking for strategic suppliers. The
system is powered by real-time data
generation and cloud analytics for all
facility assets that interlink with shop-
floor operations using an lloT-enabled
equalizer and Al-based predictive
monitoring.This has led to a 59%
reduction in energy consumption, 61%
decrease in CO, emissions, 57% cut in
water consumption and a 64% reduction
in normalized waste generation.

To preserve access to high quality
affordable drugs globally while
facing an increase in material and
labour costs, Cipla deployed digital,
automation and analytics solutions
to 22 Indian sites in parallel.
Indore's Oral Solid Dosage facility
led this journey by implementing
30 Fourth Industrial Revolution use
cases thereby improving total cost
by 26% and enhancing quality by
300%, while reducing greenhouse
gas (GHG) emissions by 28%.

Facing a volatile demand in a highly
fragmented and complex network of
distributors and vendors, Johnson
& Johnson India deployed Fourth
Industrial Revolution solutions such
as demand sensing, smart logistics,
robotics and 3D printing. As a
result, they reduced OTIF losses
by 66%, accelerated new product
introduction by 33% and improved
cost per piece by 34%.

Digital twin for green fuel
flexibility in boiler

lloT-enabled spray dryer
digital twin

Cognitive automation for
supply resilience

Al-powered real-time
inventory optimization

Predictive asset
maintenance

Smart air compressor

optimization with closed-loop

control

lloT-driven energy
management system

Digital control tower for
tracking and managing
emissions (all scopes) and
waste

Analytics-driven
procurement supported
by spend intelligence and
automated spend cube

Advanced lloT applied to
process optimization

Al-guided machine
performance optimization

Production planning
optimized by advanced
analytics

lloT and advanced analytics-

based energy
consumption optimization

Al/ML based demand
sensing and inventory
replenishment solution

Smart logistics to enable
agility & real time visibility

Robotics enabled agile
product development

Agile new product
introduction enabled by 3D
printing

Predictive maintenance to
improve asset reliability

88% %

93% 4
18% 4

23% ¥

56% ¥

57% ¥

57% ¥

64% ¥

¥ 26%

1 16%

437%

¥22%

¥ 34%

f4.5pp
f 14pp

¥87%
¥ 92%

¥50%

Boiler GHG
emissions

Process labour

productivity

Service levels

Finished goods
inventory

Maintenance
cost

Unit energy
consumption

Unit water
consumption

Unit waste
generation

Overall
manufacturing
cost

Product yield
optimization

Process OEE

Process
changeovers

Energy
consumption

OTIF

Truckload
utilization

Product
development
testing lead time

Design iteration
lead time

Unplanned
machine
down time

Factors Propelling India's

Advances in Smart
Manufacturing

Underlying India's advances in smart
manufacturing is a competitive edge in high
technology fostered by a nurturing policy
environment and a vibrant ecosystem.
The following factors promise further
acceleration of India’s smart manufacturing
story.

1. Policy Initiatives: The Indian
government has introduced several
initiatives aimed at promoting smart
manufacturing and Industry 4.0
technologies. The following is a brief
list:

e Smart Advanced Manufacturing
and Rapid Transformation Hubs
(SAMARTH) Udyog Bharat 4.0:
Launched by the Ministry of Heavy
Industries and Public Enterprises, this
initiative aims to spread awareness
about Industry 4.0 among Indian
manufacturing companies through
demonstration centers known as
Common Engineering Facility Centers
(CEFCs).

e Production Linked Incentive (PLI)
Schemes: These schemes cover 14
sectors with a combined outlay of
over $26 billion to enhance India's
manufacturing capabilities and exports.
Sectors include pharmaceuticals,
automobiles, electronics, and specialty
steel, among others.

e Technology Innovation Platforms: The
government launched six platforms

to develop and promote indigenous
manufacturing technologies.

e U.S.-India Initiative on Critical and

Emerging Technology (iCET): This
initiative aims to develop strategic
technology partnerships between the
two countries, fostering collaboration in
critical and emerging technologies.

e Several sector specific technology

upgradation schemes: in steel, textiles
etc.

2. High Level of Technological

Readiness: India's readiness for
adopting advanced technologies is
recognized globally:

e UNCTAD’s Frontier Technology

Readiness Index: India was identified
as the 'greatest outperformer,’ reflecting
its high investment in infrastructure,
enhanced technical skills, and a
conducive business climate relative to
its economic development level.

Asia-Pacific Al Readiness Index 2021:
India ranks 3rd in business readiness,
6th in consumer readiness, and 7th in
government readiness

e According to Brookings, India is among

the top 10 countries with a robust
technology and research platform and
substantial public/private investments
for Al preparedness.

. Skills and Demographic Advantage:

India's demographic and educational
strengths play a critical role in its smart
manufacturing progress:

e STEM Graduates: India produces 1.7
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million STEM graduates annually, more
than the total STEM graduates of all
G-7 countries combined.

e Young Workforce: India is projected
to have the largest, youngest
workforce among major economies,
providing a vibrant talent pool for
smart manufacturing.

e Skill India Mission 2.0: This initiative
focuses on enhancing skill development
to meet the demands of advanced
manufacturing technologies.

e India is also the first country in the
world to develop and run a post-
graduate degree course in digital
manufacturing at the prestigious Birla
Institute of Technology and Science,
Pilani.

4. Vibrant Startup Ecosystem: India is
the third-largest startup ecosystem
globally, home to over 82,000

startups on R&D of smart manufacturing
technologies for a global market.

India-Taiwan economic linkages have
strengthened considerably in recent years.
Bilateral trade has increased from just
over $1 billion in 2001 to approximately
US$10 billion in 2023. Recent investments
underscore this growing relationship.
Foxconn, a major Apple supplier, has
expanded its operations in India with
manufacturing facilities in Tamil Nadu and
Karnataka, planning to invest an additional
$1.67 billion. Similarly, other key players
like Wistron and Pegatron are consolidating
their presence in India.

Taiwan-specific initiatives have
significantly facilitated this enhanced
cooperation. The establishment of the
India-Taiwan Plus desk by Invest India and
the Taiwan External Trade Development
Council (TAITRA) provides a dedicated
platform to support Taiwanese companies

QiO Technologies
UK-Pune (India)

ClairViz
Navi Mumbai, India

Soulpage
Hyderabad, India

QIO Technologies a UK-Pune based company is an industrial, SaaS, and
software analytics company that focuses on providing extensive digital
transformation solutions, that are conscious of the data security and build
on existing end-user protocols. QiO has differentiated itself by complying
with and certifying its products with European GDPR standards, creating
trust and a wider client-base. QiO offers a unique ROI based subscription
plan making it an attractive option for the manufacturing MSMEs.

ClairViz offers products and services that help manufacturing companies
digitally transform the factory floor. It positions data-carrying sensors on
legacy assembly lines, and uses its project engineering, design,
electricals, automation and software skills to transform them into modern,
data-driven facilities. This start-up smartly benefits from government
programmes: housed in a state-supported incubator, and clients are
public sector enterprise which are mandated to use small and medium
entrepreneurs in their supply chains.

Soulpage IT Solutions provides data intelligence services through big data
analytics especially for MSMEs. With Soulpage’s Data Intelligence as a
Service (DlaaS), Indian MSMEs can bypass expensive IT infrastructure
and highly skilled human resources, with a service which enables it to
easily embed data science and data intelligence in its business.

Chizel is a cloud-based B2B platform that aggregates manufacturers,
suppliers and buyers to provide better access, pricing and cost savings,
and improve quality control. In India, 90% of MSMEs’ supply chain is
restricted to their city boundaries, as they lack the capacity to access

. ) . Chizel wider export markets. Chizel takes full ownership of their service, from

DPIIT-recognized startups and 108 entering .the Indian m?rk.et. Add|t|(.)nally, Pune. India assessing product quality to scheduling to making the match between

unicorns. This dynamic environment the opening of new Taipei Economic and buyer and seller. It now has 200 companies and 500 suppliers on its

also significantly contributes to Cultural Centers (TECC) in Mumbai, roster. Chizel now also has an 8% overseas clientele and is helping

innovation in smart manufacturing. alongside existing centers in New Delhi and domestic manufacturing MSMEs expand scale and reach through modest
Table lists some Indian companies Chennai, aims to deepen people-to-people, digitisation.

propelling the manufacturing economic, and cultural ties. Despite automation and robotics, humans are responsible for 72% of

ecosystem in India and the world. _ o _ _ the tasks on the factory floor, create three times the value of machines

Some Indian firms working at the By investing in India and collaborating but yet remain invisible to factory analytics. Using computer vision and

cutting edae of smart manufacturin with its burgeoning tech and manufacturing o Al to capture factory wide data of human operators, Drishti Technologies

revol Q:i ngr highliahted below g sectors, Taiwanese firms can not only tap BgsAh:I " corelates human actions to line efficiencies, bottle necks and root-

evolution are highlighted below. into one of the world's fastest-growing -india cause analysis. The Indian manufacturers operating at the lower end of

. automation curve can improve productivity, safety and quality by deep-

markets but also co-create cutting-edge L . . L
. ) ) diving into human-action analytics through a combination of computer-
Conclusion manufacturing solutions for the future. vision and Al
Together, we can drive innovation and . . : .

o ) 9 ) ) ¢ ) ; Altizon’s product uses machine data to helpbetter business decision

. W|th.|ts robust economic growth ?nd prosperity not just for our r?atloné but for the making for its majority overseas manufacturing customer base. It

increasing focus on smart manufacturing, world at large. Let us seize this moment, . particularly improves productivity, power and utilities consumption and

India presents a lucrative market for forging a partnership that transcends ,:Itlzonl i predictive maintenance. Altizon is one of the 16 globally-recognised

une, India

Taiwanese firms to sell their products and
services, as well as collaborate with Indian
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boundaries and sets a new benchmark for
international cooperation.

niche players for Industrial 10T (lloT) platforms, by the Gartner’s Magic
Quadrant. It is now turning to Indian SMEs with its proven lloT product
Datonis.
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AUTOMATION

TRENDS OF VIET NAM
AFTER PANDEMIC

@ Dr.-Ing. Do Manh Cuong (Edward)

Lecturer of Faculty of Automation, School of Electronics and Electrical Engineering, HUST

Deputy Secretary General —Vietnam Automation Association

l. Introduction

Vietnam's economy has made strong
recovery steps since the beginning of 2024,
as of the beginning of 2024, Vietnam has
seen a significant number of business
registrations. By April 2024, approximately
51,550 new enterprises were established.
Adding in the businesses that resumed
operations during the same period, the total
number of new and returning enterprises
reached around 81,300[1]. Additionally, by
February 2024, Vietnam had over 39,000
valid projects with foreign investment,
indicating a vibrant and growing business
environment [1]. These figures reflect a
robust entrepreneurial and investment
climate in Vietnam, driven by various
sectors including technology, renewable
energy, and manufacturing, and supported
by favorable government policies and
economic conditions. Along with this
trend, the automation industry plays an
increasingly important role in economic

development and social life. Automation in

e Az g

Vietnam is experiencing significant growth,
driven by advancements in technology,
government initiatives, and increasing
demand for efficiency and productivity
across various sectors. Here are some key

trends in automation in Vietnam.

Il. Smart Manufacturing and
Industry 4.0

The Viethamese government is promoting
Industry 4.0, encouraging the adoption of
advanced technologies such as loT, Al,
and robotics in manufacturing. Factories
are increasingly integrating automation
systems to enhance production capabilities,
reduce labor costs, and improve product
quality. In recent years, the Government
of Vietnam has had macro policies to
support and promote the application of
4.0 achievements in economic, political
and social governance activities. Some

important policies include:

e Directive 16/CT-TTg of Prime Minister
on May 4, 2017:

e Resolution 52 of the Politburo:
Vietnam's policy is to proactively
participate in the 14.0

These policies have really created
motivation for many industries, especially
finance, banking, services, tourism,
e-commerce... Especially, during the
Covid period, technologies of 14.0 have
the opportunity to develop strongly
and contribute greatly to maintaining
and stabilizing the economy and social
activities.

However, the implementation of 14.0

achievements in the field of production,
manufacturing and other industries still
faces many challenges, the level of
application of automation technology and
advanced technologies in businesses is still
high. Viethamese-owned businesses are
still fragmented and have huge differences
compared to businesses with direct
investment from foreign countries, including
Taiwan.

I1l. Smart Cities and
Infrastructure

Major cities like Hanoi, Ho Chi Minh City,
Da Nang, Hai Phong are developing smart
city initiatives, incorporating automation in

transportation, energy management, and
public services to enhance urban living
standards. Because the hot growth in the
above large cities leads to environmental
consequences, synchronous solutions to
build smart city standards are extremely
necessary.

IV. Agriculture

Agriculture currently still plays an
important role and accounts for a large
proportion of Vietnam's export value,
however, Vietnam's agriculture is facing
many challenges, mainly increasing
demands from high-end markets such as
America, Europe, Japan... Automation
in agriculture is growing, with the use of
drones for crop monitoring, automated
irrigation systems, and robotic harvesters,
aiming to boost agricultural productivity and
sustainability.

V. Healthcare

Currently, “Automation” is not
only a keyword used in industries, but
is also mentioned in many other fields
including healthcare. Most hospitals in
Vietham were built a long time ago, have
outdated equipment and are applying old
management models. Automation and 14.0
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will be both a challenge and a driving force
for growth in this field. Figure 2 is a smart
hospital model with advanced medical
technology, such as robotic surgery
systems, automatic medicine dispensers,
and remote medical facilities. The hospital
environment is clean, modern and neatly
organized, with automated vehicles
(AGVs) delivering supplies. Medical staff
use tablets and wearable technology to
monitor patients. Overall, the hospital looks
efficient, high-tech and patient-focused. The
healthcare sector is adopting automation
for medical diagnostics, robotic surgeries,
and telemedicine, improving healthcare
delivery and patient outcomes.

VI. Logistics and Supply
Chain

Smart factories cannot lack a smart
infrastructure, including smart logistics
and supply chains. Automation in logistics,
including the use of autonomous vehicles,
automated warehouses, and Al-driven
supply chain management, is enhancing
efficiency and reducing operational costs.
Currently, logistics, transportation and
supply chain management systems in
Vietnam are still outdated, so the market
and demand for automation in this field
will have great potential in the near
future. especially when the Vietnamese
government's policies to encourage foreign
investment are further expanded.

VIl. Education and Training

There is an increasing emphasis
on training programs and educational
initiatives to upskill the workforce in

s EL (A

automation technologies, preparing them
for the evolving job market. According to
VAA statistics, Vietnam currently has more
than 40 educational institutions with training
in Automation and nearly 3,000 businesses
operating in fields related to automation [3].

VIIl. Challenges and
Opportunities

While the adoption of automation
presents significant opportunities,
challenges such as the need for skilled
labor, high initial investment costs, and
cybersecurity concerns remain.

Overall, the trend of automation in
Vietnam is set to transform various sectors,
driving economic growth and enhancing the
country's global competitiveness.

List of Reference -

[1] https://www.vietnam-briefing.com/news/vietnams-foreign-investment-climbs-

to-us9-27-billion-january-april-2024-gso.html

[2] “Overview of the situation of smart automation in industrial production in
VietNam” - Dr.Ing. Do Manh Cuong, Conference on Al for Vietnam 2022

[3] Proceedings of Vietnam Automation Association 2023

[4] “Robotics and Al- effective solutions for smart agriculture in Vietnam”  Prof.
Nguyen Pham Thuc Anh, APEC Conference 2023 Kuala Lumpur.
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