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Assoc. Prof. Dr. Veeris Ammarapala
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The Governor of the Industrial Estate
Authority of Thailand (I-EA-T)

Dear all Eco Challenge readers, due to the situation
of COVID-19 outbreak, many of us have embraced
the virtual reality faster than we imagined. We have
virtual experiences in doing businesses, including
expansion into the Metaverse, the advanced
technology that opens up new creative spaces and
unlimited opportunities. This issue of Eco Challenge
presents news and updates for operators in the
industrial sector to be able to embrace the Metaverse.
Be inspired and stay ahead of the curve.

Contents in this issue include stories of world major
players who embraced the Metaverse, using virtual machines,
virtual supply chains from upstream to downstream, virtual
factories and the Digital Twin, which the |I-EA-T has been
applied in a pilot project for public utility management in
the Samut Sakhon Industrial Estate early this year. | believe
that the arrival of Metaverse offers not only virtual experiences
but also unlimited opportunities for operators in the industrial
sector in diverse dimensions.

To deliver best industrial estate services and management
to operators and investors, the I-EA-T has installed the
360° Virtual Reality Maps on its website, for three prime
locations - the Sa Kaeo Industrial Estate, Songkhla Industrial
Estate and the Rubber City Industrial Estate, which can
be accessed from all corners of the world. Additionally,
there are many inspiring news about innovations awaiting
you, including the Real-Time Waste Transport Monitoring
System, which is now being installed for operation at the
Northern Region Industrial Estate in Lamphun Province;
the Smart IT and Smart Building under the I-EA-T journey
towards Smart Eco.

Hope you enjoy reading Eco Challenge. And till we
meet again.
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3 aurfis=neunanes Web 3.0

1. Al-driven services 1BmsHarenya=Qniuinzon
fe Al SmeUsscadlon TRElSmidnimestn
TS ulssAums otz M= manougioans
adsiaunNa

2. Decentralized data architecture msiaifiv
foyalSionana fiemstiiuioaaniws=1u Block chain
FasnnsiomsTasnssadoaa a0 anaoaiiud

3. Edge computing msils=ananalndindsioya
Tmsdafeyahhnounsafaeafiomosiedlus=o-Ina
(oAnMmswmavadioan snfineeaIEk [ASaIINSHAR
IgdstouAhldaneaioimosToding fw milEmsHoens
SeRINIASOIINSTUAAR TS TIFISTTe (Tesie

a
(Ma: Accenture)

Metaverse o WwileanansimsiSoasonaniieeg ms
Fomss=wrnamumswulswagaiisiuy Real Time T
TaniA3low35a Taed Avatar Testiuunsnn 3 RIMied
isT0ATmiANssall Metaverse (B Us=ga Bow foul

an: dwdinAATRIENMsaRkndla=noaoImsITTR %30 NECTEC)

The world has moved into Web 3.0 or “3D Internet”.
All users, individuals, legal entities or businesses, will have
“digital ID” and own relevant data. In the future, we will
be able to identify which parts of data we want to protect
via internet and use single password / user ID for every
website while enjoying solid security.

Web 3.0 promises to “revolutionize” online experiences
in a big way. In Web 3.0 era, websites can customize their
display to suit users’ interest based on their behavior data
that is processed by artificial intelligence (Al). So, even
though people access the same website, they will see
different things. In such era, virtual experiences can
determine business success. As Web 3.0 materializes,

Metaverse will be more realistic than we could ever imagine.

3 Core Componente of Web 3.0

1. Al-driven services: These servicee are
designed to give personalized experiences
to internet ucers.

2. Decentralized data architecture: When
backed by blockchain technology, data
can be kept without central cystem yet
in o very secure way.

3. Edge computing: Data is transmitted
to the nearest devices for processing.
For example, a machine can communicate

with the nearest computer fo speed vp

communications between them.

[g'a«rce: Acceuture)

Metaverge ic a digital space featuring content

and human’e real-time communicatione. In
Metaverce, people are represented by 3D
Avatare as they conduct various activities cuch
a¢ meetings, learning and shopping.

(Source: National Electronice and Computer
Technology Center or NECTEC)
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https://www.youtube.com/watch?v=FOhuXhFfgwO

Snshathepesnassandls Metaverse Tumagnamnasa
iaulafa AnNTINTeIErIvusSEn Fuud (Siemens)
hzuudnludfuassendurddmdvaasmnasn fuussn
Wiy (N\IDIA) gunidnmalulagnaiiniseanusuay
Hoyaysehsg (Al) foanunyszmeassanudniaiie
50931 Metaverse fwiumegaamnsan uaziinmsldou
walulad Digital Twin fiduLARaUGY Al Svavtlsunssey
sevudaludfnegasmnssulugunsgulve deudns
#eliisfunsriumsnanionuadoufies Sufunanase
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waziAndszininmldadivdniiios usnani Siemens
Energy thlihunianasu Omniverse dvifluunannasy
MINapy wazmsvnusniuszwinslanadsuazlaniadion
fiwmudulay NVIDIA melduuidn “Metaverse for
engineers” 58 laniafiaudmsuirnssy susuldluiiae
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Metaverse and Thailand’s Industrial Sector

In the near future, ‘Metaverse’ will bring forth
unprecedented work approach as well as new ways of
doing business. Businesses will present products / services
and interact with customers in virtual world. For example,
leading tech and consulting firm Accenture has already
stepped into Metaverse in hopes of grasping new
opportunities. Since 2021, more than 150,000 Accenture’s
employees are active in Metaverse and attend meetings
there. BMW, meanwhile, has created Virtual Factories for
customers to see production process step-by-step. Today,
consumers can access such information - once treated as
“secrets - in a boundless way.

Another interesting Metaverse development comes
out of the collaboration between Siemens, the leader of
automation and software system for industrial operators,
and NVIDIA that has pioneered accelerated graphics and
Al technologies. Through the collaboration, Metaverse will
be created for the industrial sector. Al-driven Digital Twin
will materialize for the sector to soar to a new height.
It will be possible to see the whole production process
before actual production. With such technology, it will be
easier to conduct quality control. Information can be
processed and analyzed for greater efficiency on a
continued basis. Siemens Energy has already used
Omniverse - which is created virtually through its collaboration
with NVDIA to blend work in virtual and physical realms
together based on “Metaverse for engineers” concept at

Digital Twins in Siemensstadt Square. Following the usage,

SIEMENS

| Digital Twin

Digital urban planning -Siemens s using a Digital Twin to plan the cor

Insights into the digital city twin

https://www.siemensstadt.siemens.com/en




fuluy Digital Twins #1 Siemensstadt Square auzhlvan
nantumIneaesesinsleate 70% Andudunuiivsmdald
N3 1.7 WudueeaasanigLasiiien (Man: cmswire.com)

Usumogilsiilunu Metaverse Ta
dwsumegaamnswlng fiseeddy Usuddhiums
wasuwavunszugmaluladosslan wisumieunsld
adugnudgnian Adugnimdelaivineffadugnlvsg anloa
meldnnziguil 1nwhusnadesmsdssuuazgimmeluneu
Tususiivateg vussswulamauazivadusinauiie
fndwdufih FelidezidenuunlnuAdudanuime
wziiedaiuazdoidelidesiansan udlihewlsfnm
adumalulafifioni Metaverse i azdowansznusions
siflugsiavewiulsimenssimssenatinsuiueu Sefinsu
TdusmdeRansanvang dwmsunmsusumldluinssus
289 Metaverse aeinfluANADEMILEUTZNBUNTYAFMNTTH
srasinluil
1. qudnvaauladnssaian wiazhildnmadiglan
Metaverse WULLANG uigIiazesAudaeiiteasme
Tiuslnasansndhfvndndusiuazuinisldadig
T3adin tilaidouenamianlunssesiu Web 3.0
sinly
2. insENUIgshaglana 3D lasawsgnandud
pnadeeSuann “Audiaiiou” TusUuuuluiea 3D
Tandlawiu ldnaassld wialdfivszaunisaism
i Ui USuuseguansaiuiethe shumvesulad
IFvsavihneaiemwiaiiouadeooanindusiuuy 3D
Wagnéndufialuumsiishaudiiaziigaisuzosndniou
uansduanliiiu Hudu fegiiu avdnsvaneuvield
Busvenensiadouiiawnoaniasdnglan Metaverse
fupeeANAN
3. Anyvihanudnlany Cryptocurrency fazldlulan
Metaverse Lilayan Metaverse Aslaniafioussouu
sruufdia hidmsldaneseg deesussuuAaia
Faeuiu U Cryptocurrency Fviflumaidanvily
Tunsldheduduaznaniugily Metaverse aE1v
vanaea il JusznaunsiemsAnemihenudnla
Tudavilion3l¥ann wsthuseyndldlidmy
wnugInaluemAn WuANBREFNEU Cryptocurrency
iinldgmeamzwaniurivosnnues winenald
\Huguasduanviouannandurious Wus

machine downtime drops by 70 per cent. Such success
rate helps save more than 1.7 billion US dollar (Source:

cmswire.com)

How to Adjust to Metaverse

Thailand’s industrial sector will need to acknowledge
and adjust to emerging tech trends. As new waves keep
rushing in, some entrepreneurs may want to wait and see
while several entrepreneurs have in fact already jumped
forward as they seek to become leaders. No matter what
path you will choose, challenges await. Every option has
pros and cons. However, you should keep in mind that
Metaverse will definitely affect your business - directly or
indirectly. Industrial operators can ride on Metaverse with
competitive edge if they do the followings:

1. Always Online: Even if your business does not
enable full-scale Metaverse, you should still ensure
there is unlimited online access to your products /
services in preparations for Web 3.0.

2. 3D Business Model Development: Manufacturers
must start developing “virtual products” in 3D
so that prospective customers can view and
experiment with them to an extent. It should also
be possible to modify these virtual products on
the bases of colors and shapes. When a cursor
touches the virtual product, highlight information
should appear. Presently, many organizations have
already started developing their virtual facilities in
response to Metaverse trends.

3. Understanding of Cryptocurrency: Because
Metaverse is a virtual realm, digital payments are
a norm. Cryptocurrency is thus an alternative
payment method. Entrepreneurs should study
cryptocurrency to design the most appropriate
business model. You may even create your own
Cryptocurrency for the purchases of your products /
services or for special discounts.

ﬁu’mwﬁaga/ Sources: 1. Accenture 2. NECTEC 3. NVIDIA
4. Siemensstadt 5. https://www.extremeit.com
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It will take you to follow the story in this issue’s I-EA-T

Story column, regardless of who cares about the I-EA-T.
That is the story of cultivating the conceptual framework
and ability in “innovation,” which is the problem of working
to develop innovations that create added value and create
sustainable growth for I-EA-T in the future.

The innovation mindset is not about smart

people, but it’s all about everyone!

We are entering a so-called “Disruptive World” that
is full of challenges due to the rapidly changing technology,
social and business environment, and many other factors
that cause the organization to adapt to survive. In particular,
avoiding the impact of disruptive innovation can result in

loss of competitiveness or loss of business. Consequently,
many organizations that recognize the importance of this
situation are instilling innovative thinking within their
organizations so that businesses can sustainably cope with
the changing environment and remain in demand among
customers.

Many people may believe that “Innovation is difficult.”
In particular, the creation of new innovations requires
research and development, or the need for “smart people”
to guide the way. But actually, the constant change or
development of people, processes, products, and services
can also lead to “innovation.” This continuous development
process has been used by the I-EA-T as the main incubator
to create innovation from within as well.

wweU - Jnueu 2565 I 9
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Annual Corporate Innovation Contest,

New Generation Stage, I-EA-T bloodline

In 2022, [-EA-T will hold an innovation contest within the
organization for the 6th consecutive year. In the past, this
project was considered one of the ones that received a lot of
cooperation and interest from I-EA-T employees. It can be
seen by submitting a project to a contest that has both
quantity and quality requirements before it can decide the
winner. It must have been scrutinized and considered by
the committee quite intensely. And this year, in addition to
being a stage where the new generation of employees of
I-EA-T have fully demonstrated their thinking potential through
the contest stage, the management team has also been
strengthened through the holding of a seminar on the topic
“Inspiring Innovation: Spark the Innovative Creativity”
to reinforce its commitment to “Create and use innovation
from within” under seven concepts:

Build personnel to be
ready from conception
and practice.
Create a working
atmosphere to encourage
the development
of personnel.

Put innovation
in the organization’s
strategy and operate

according to the goals.

Create a body of
knowledge in innovation
development and support

the collaboration of

personnel in
the organization.

Promote the process
of creating innovation
in the organization,
which requires support from
many parties in the
organization in order for ideas
to develop into results.

Creation of corporate
innovation.

Expansion of
innovation portfolio
to customers.

Developing .
innovation leads to
tangible results and
fulfilling commercial

applications.

The key highlight of I-EA-T ’s innovation projects is
the opportunity to develop concepts into products that
can actually be marketed. For example, the concept of
Vertical Industrial area development, the Vertical Industrial
Area project, to be an alternative for entrepreneurs and
respond to the lifestyle of entrepreneurs in the new era,
which is not only interesting but also perfectly aligns with
the business development guidelines of the I-EA-T, etc.

wweU - Jnueu 2565 I ]1
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“I-EA-T’s innovation development emphasizes

upgrading the organization, creating alternatives
for customers, and meeting the lifestyle of new
investors with continuous innovation contests,
which are divided into three categories: Idea seed,
Innovation in Action, and the additional awards this

year for the first time is Process Improvement”

Speech by Assoc. Prof. Dr. Veeris Ammarapala,
Governor of the Industrial Estate Authority
of Thailand (I-EA-T)

Use innovation to create better
services every day
I-EA-T is an organization that was born and grows

through time until its 50

anniversary in 2022, and with
the image of the organization that shows the transition
to a new organization in the digital age more and more.
This allows customers or entrepreneurs who have been

in contact with |-EA-T today to see new technologies

or work patterns, such as the use of digital technology
under the I-EA-T Digital Platform, upgrading service of
Total Solution Center: TSC, approval system improvements
for electronic permission or e-PP (e-Permission Privilege),
that will further facilitate investors and entrepreneurs to
receive benefits, news, exchange links, and get complete
training and consulting. And the latest, with the introduction
of the Digital Twin technology, applied to the utilities of
the industrial estate. This will enable industrial estate
managers to observe, analyze, and forecast events in
advance, including assessing various risks quickly and
timely. It is therefore very useful in planning and improving
the efficiency of utility system management, preventive
maintenance and repairs such as water supply systems,
wastewater treatment systems, CCTV systems, lighting
systems, rainwater drainage and flood protection, etc.
In addition, industrial estates can also apply Digital Twin
technology to manage industrial plant emergencies to
effectively reduce the loss of life and property.

I-EA-T, a new era on the innovation path

With support from management, providing opportunities
for employees to come up with ideas, and the creation of
work methods through new projects, makes |-EA-T another
organization that can nurture personnel to understand and
have innovative ideas, dare to think creatively, and dare
to act with reason and effect based on knowledge and
expertise that can be applied in the development of work
processes to be better continuously.

Today, I-EA-T’s values on the way of Smart Eco
have created a dynamic in innovation management
within the organization that focuses on working and
extending knowledge to create innovations to solve
problems, increase efficiency, and improve work to
make customers have a better impression of using the
service, and this is one of the confirmations of the
readiness of I-EA-T in the new era that everyone can
experience today!
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FOLLOWING

THE SMART ECO WAY
WITH I-EA-T, PART 3:
SMART IT & SMART
BUILDING

To become a smart eco industrial estate 4.0, it is
necessary to integrate modern technologies for efficiency.
“Smart IT” therefore is a crucial element. I-EA-T has
identified Smart IT as one of the eight Smart Eco criteria
with an aim to systematically develop database and IT
system at industrial estates. At the heart of the development
must be “analytics and reviews for work-process
improvement”, which will facilitate enterprises’ operations
for faster work speed, higher security, and greater efficiency.

Smart IT for Industrial Estates’ Transition

into 5G Era

Today, everyone must have heard about Big Data.
Entrepreneurs in manufacturing sector usually have
Big Data in hand especially after they have embraced
Internet-of-Things (IOT) devices. Big Data are also
compiled and stored by various other enterprises for
their efficient supply chain and production-risk reduction.
Entrepreneurs that have not yet integrated or compiled
data have big operational risks, because Big Data and
Data Model already become important standard practices.

During the past year, I-EA-T has piloted 5G system at
14 industrial estates under its supervision and has
encouraged both the government and the private sectors
to store Cloud-based Big Data for seamless business
development. Moreover, |-EA-T has accorded importance to
equipping people with tech skills needed by the private sector.
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Thanks to such moves, the aforementioned industrial
estates have successfully deployed high-speed internet
and telecom system. They thus qualify for Smart IT criterion
to become Smart Eco Industrial Estates 4.0.

Smart IT qualification set by I-EA-T also requires
industrial estates to offer e-services via various channels
such as websites and mobile applications so that users
can enjoy faster and more convenient services. I-EA-T, on
its part, has already improved its website making it a
source of up-to-date information that comprehensively
responds to the needs of stakeholders. Now, investors
can even explore vacant plots at three industrial estates
via Virtual Reality (VR) Map on I-EA-T website. Located
on golden locations, these industrial estates are the
Sa Kaeo Industrial Estate, the Songkhla Industrial Estate,
and the Rubber City. No matter where investors are, they
can view these estates as if they are right on the spot.
Such online services go really well with the emerging

Metaverse trend.

:

ﬂ’lWI?l”JE]EJ"]\‘n;ISJNE]\‘iLLUU Virtual Reality (VR) vufulsd nua. /. To see more, please browse to https://www.ieat.go.th/th/sa-kaeo-industrial-es-

tate, https://www.ieat.go.th/th/songkhla-industrial-estate, https://www.ieat.go.th/th/rubber-city
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To upgrade themselves into Smart Eco 4.0, industrial
estates and enterprises must have Smart Building because
such facility integrates innovations for energy conservation,
efficient communications, proper response to all kinds
of situations, quality of life, resource efficiency, and
environmental friendliness. At industrial estates, the four

following technologies are popular at smart buildings:

1. HVAC Air Scrubber for Smart Building

This innovation improves air quality inside a
smart building. By capturing more than 30 types of
pollutants including carbon dioxide, carbon monoxide
and formaldehyde, it also eases the burden and energy
consumption of air-conditioning system. As outdoor air
is not taken in more than necessary*, air conditioners’ use
life becomes longer too. On the overall, after installing
HVAC Air Scrubber, air conditioners consume between 20
and 30% less of energy. To building users, HVAC Air

Scrubber also delivers quality of life and wellness.

2. loT Sensing Thermostat for Smart Building

This wireless device enables smart air-conditioning
control. Building owner or manager can choose the desired
temperature for each planned activity. Backed by Cloud
and Al technologies, it ensures the building is always
comfortably cool even though no one manually operates
air-conditioning round-the-clock. Better still, loT Sensing
Thermostat curbs energy consumption of the smart building.
Expenses can fall by between 15 and 60% (depending on
building-usage type).
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3. Wide Coverage Wireless Monitoring System
for Smart Building

This wireless system monitors target systems and
transmits data at high efficiency. It can detect an
irregularity when machines or devices develop a problem.
Vibration force, for example, can reveal if something
has gone wrong. The system issues timely alerts if any
incident happens. Also, it submits relevant data to Cloud
for users to check and review. The system can handle
24 hours monitoring. It is good at covering waterworks
system, ventilation system and lifts to minimize losses and

enable timely solutions.

4. Bi-lonization Air Purifier for Smart Buildings

This device gets rid of pathogens and germs inside
buildings by releasing positive and negative oxygen ions.
It has 99% anti-viral / anti-bacterial efficiency. Moreover,
10
and PM 2.5 matters, as well as unpleasant odors. This

it removes dust particles including PM
innovation can work continuously for up to 24 hours
(when air conditioners are on). Safe to both humans and

pets, it gives confidence to building users and visitors.

Smart Park is Set to Get TREES-Standard

Smart Buildings

Smart Park is I-EA-T first project to seek Thai’'s
Rating of Energy and Environmental Sustainability or
TREES certification for its buildings. TREES-certified
buildings are resource-efficient, environmentally-friendly
and socially-responsible, as they pay attention to its
used resources throughout its life cycle. Considered in
the certification process are location selection, constructions,
operations, maintenance, and demolition. The main goal
of TREES is to reduce Built Environment’s impacts on
both human health and natural environment.
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The I-EA-T office at Smart Park will also be equipped
with fire systems that are even better than what Buildings
Control Act B.E. 2522 has required, because it aims to
set an example for other state buildings to follow.
Moreover, this office building at Smart Park is designed
so well that it will definitely qualify to get Outstandingly
Safe Building Award, which is jointly conferred by the
Building Inspectors Association and the Department of
Public Works and Town & Country Planning, as well as
Asian Building Award, which is jointly granted by the
Engineering Institute of Thailand and CAFEO-ASEAN
Federation of Engineering Organizations.

Regarding its facilities, the I-EA-T office at Smart Park
will integrate 10T (Internet of Things) and so will the parks’
infrastructure to suit highly-advanced and sophisticated
technologies. IOT will be parts of not just the fire system
but also wastewater treatment, traffic-light management,
and building safety. Smart Park is designed to meet
TREES standards for new constructions and project
improvement. The standards cover: 1) Building Management;
2) Site and Landscape; 3) Water Conservation; 4) Energy
and Atmosphere; 5) Materials and Resources; 6) Indoor
Environmental Quality; 7) Environmental Protection; and
8) Green Innovation. |-EA-T expects Smart Park to win
TREES certification-Silver level at the very least.

Stay tuned as two more Smart articles on I-EA-T

Journey towards Smart Eco theme will soon follow.
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When the world enters the Age of Experience, also
known as the Age of Experience, no matter who moves,
what they do, where they are, and how they do it.
It is necessary to share information in the form of an
“Experience” that is open to the public at large. For
example, opening a new factory somewhere. In the past,

we might have focused solely on organizing press

MANUFACTURING
OPPORTUNITIES
AND METAVERSE
RECEIVER
ADAPTATION

conferences to create wider awareness. But in the
modern world, it is possible to scramble for areas of
interest to build on a “network” of brand followers. We
may need to present the opening of the factory in a more
accessible and modern form of “experience,” such
as a Virtual Event or Metaverse Event that allows
interested parties’ Avatars to enter the virtual world in the
atmosphere of the factory. Everyone can see the different
viewpoints and can move as needed to freely visit the
event space. This will give you a deeper experience than
reading the news or looking at news images, for example.
In addition, entrepreneurs can organize activities to collect
real-time data, feelings, and opinions from the attendees
of the factory opening.

The arrival of the Metaverse is not only useful in
terms of creating different experiences. Entrepreneurs in
the manufacturing industry can take advantage of this
technology in many ways. Especially in conjunction with
the technology of Digital Twin.
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Digital Twin with the extension

of the Metaverse world for

the manufacturing industry

Digital Twin technology has started to play an

important role in the simulation of tools or production
processes in the global industrial sector, including Thailand.
Many places use Digital Twin technology to simulate
the upstream-to-downstream production supply chain,
enabling real-time detection and debugging. Not only
that, but the Digital Twin technology allows for flexibility
and idea generation from workflow development to new
product creation; from product design to procurement,
production, and warehouse management; and through the
simulation of real-world objects, such as 3D modeling
of products, factories, and machines, etc., which appear
in the virtual world as parallel objects with the same
properties, and users can interact in 3D with the simulated
object in the same way as in the real world.

As the use of Digital Twin technology becomes
more widespread, major entrepreneurs in many industries
around the world have begun to experiment with the
Metaverse technology. For example, a factory in South
Korea allows visitors to see the plastic screw production

in the factory Metaverse via VR glasses. It also allows

visitors to have a shared experience in modifying factory
settings, such as the speed of the production line.

Applying Metaverse to product design is another
interesting dimension, and there are entrepreneurs who
have actually started doing it as well. It started with the
creation of a 3D prototype product in the form of a digital
twin that has the same properties as those created in the
real world. The designer can modify the shape and try
to choose materials or parts that can be assembled in real
time in a virtual world, which is a world that can be
accessed simultaneously by many people from every
corner of the world. It allows co-designers with different
expertise, such as material scientists, electrical engineers,
designers, etc., to meet and modify 3D prototypes to see
the results at the same time, which significantly reduces
the time in the design process.

In addition, the developed 3D prototype can also be
used for testing in the Metaverse world, which simulates
a real-world Digital Twin environment, such as testing
the performance of a prototype on a road in a virtual
world with a real-world Digital Twin by simulating road
conditions, including zigzag roads, uneven roads, as well
as the level of wind strength as in real-world conditions,
etc. And what is particularly interesting is the use of
such a virtual prototype to collect data from consumers
directly through the Metaverse in order to improve the
model to meet the market before it goes into the production

process of the actual product.

Improve conveyor belt management

with a virtual factory

Today, building a virtual factory in the Metaverse
world to improve conveyor belt production efficiency is
no longer a dream. But it can be realized with Digital Twin
technology. The virtual factory will look like the Digital Twin
of the real factory, and entrepreneurs can experiment with
the layout of the conveyor belt production and simulate
the production with humans and machines involved in the
production process in the virtual world in order to adjust
the use of space and machine placement until the most
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efficient form, etc., or entrepreneurs may take advantage
of the training to train new employees to try to work in
the production line in a virtual world to gain experience
before working in a real factory.

Another important thing in the manufacturing industry
is “warehouse management,” which can also use
Metaverse and Digital Twin to develop as well, both from
the perspective of designing the layout of the warehouse
and using it to increase the efficiency of accessing
products in the actual warehouse. By integrating data in

virtual warehouses with real-world warehouses, it enables
employees to search for product information, store
locations, stock quantities, and order quantities in real time
through devices such as 3D glasses linked to virtual
warehouses. Today, entrepreneurs in a number of industries
are starting to experiment with such virtual warehouses
and have found that it increases their flexibility and
reduces picking errors, which makes it possible to drive
work faster and more accurately.

Summary of the application of Metaverse and Digital Twin for increasing competitiveness in the

manufacturing industry

e Use to plan, test, and build strategic products while eliminating the risk of costly mistakes.

e Use to identify potential production problems before they occur. Reduce loss.

e Use to create products together between experts. Reduce travel gaps, time, and product

development costs.

e Use to train production staff before going to work in the actual place.

o Use to repair complex areas and troubleshoot maintenance problems where it is difficult to fix.

It allows technicians to connect with engineers and other experts to solve problems together.

Connecting the real world to the virtual world is creating new opportunities. New possibilities include

“New experiences” for both entrepreneurs and consumers. We may view the technology as too costly for

small entrepreneurs and too “new” to learn to adapt. But under the wave of technology that has hit

entrepreneurs in the past decade, it would make you realize that staying still in a world where everything

moves fast forward is “backward” and you lose your competitive edge every now and then.

Responding to this challenge is therefore an important question that entrepreneurs in the

manufacturing sector should consider!

© © © 0 0 0 0000000000000 000000000000 000000 0000000000000 0000000000000 00000000 00 o

A Digital Twin in a Thai Industrial Estate: A new industrial world towards intelligent management

The Industrial Estate Authority of Thailand (IEAT) attaches importance to the preparation of a risk

management plan to build confidence for entrepreneurs by applying modern digital technology to industrial estate

management. One of them is the Initiating the Digital Twin project, which is the creation of a virtual

industrial estate world that will bring 5G IOT (Internet of Things) systems or linking data via the Internet and Al

to help analyze important information in the transmission of information to executives. Recently, the development

of Digital Twin was first piloted for utility and asset management in Samut Sakhon Industrial Estate.

Resources:

1. https://bernardmarr.com/ 2. https://www.onshape.com/ 3. https://www.salika.co/2021/12/25/metaverse-factory/
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The arrival of the Metaverse has created endless
possibilities in the digital world. However, it could add
enormous amounts of greenhouse gas emission. Virtual
reality technology and data centers use online streaming,
Deep Learning (a type of machine learning based on
artificial neural networks), Al and cloud services, which
require large amounts of energy. This does not include
virtual reality devices, such as 3D glasses and more,
which will eventually become e-waste. At present, we have
been putting tremendous efforts to cut CO, emission.
The arrival of the Metaverse could mean more costs and
energy in lessening environmental damages as well as
producing and marketing goods and services on the
Metaverse.

A recent research by the University of Massachusetts
estimates that training just one Al model could generate
626,000 pounds of CO,, or more than five times the
amount of greenhouse gases emitted by a car in its life
time. Cloud services, which is necessary for VR, could
raise carbon emissions by 2030. According to an analysis
in 2020 by Lancaster University researchers, a scenario
in which 30% of gamers have shifted to cloud gaming
platforms by 2030 will result in a 30% rise in carbon
emissions above current gaming. Besides, the metaverse
will very certainly need very high-resolution pictures,
which will boost energy usage even further.
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Today’s big companies are turning to embrace
environmental responsibility, in particular in energy
consumption and e-waste. We have continuously heard
about big tech companies’ commitment to sustainable
energy, clean and renewable energy and net zero
emission. And this certainly means enormous costs in
taking care of the planet.

The world’s largest tech companies like Amazon,
Facebook (Meta), Google and Apple, have set clear policies
in investing in the environment. Facebook or Meta has
pledged to reach net zero emission across its value chain
by 2030. A new wind turbine farm, one of the world’s
largest energy sources, in lowa, the US, was set up to
reach 100% renewable energy use, which was finally
achieved in early 2021. In a sense, the Metaverse has
shaped Meta towards a sustainable path.

In 2020 Amazon launched The Climate Pledge,
a commitment to achieve net zero emission by 2030.
The company is expanding renewable energy investment,
with 37 new renewable energy projects across the world.
These new projects increase the capacity of Amazon’s
renewable energy portfolio by nearly 30%, from 12.2
gigawatts (GW) to 15.7 GW, positioning the company
the world’s largest buyer of renewable energy.

Meanwhile, Google, one of the world’s biggest
around-the-clock energy consumer, has announced its
goal to reach 100% renewable energy for global
operations through the 24-7 carbon-free plan by 2030.
So far, Google has purchased the same quantity of
carbon offsets and renewable energy to make the
company’s net operational carbon emissions zero. Also,
the company has greatly invested in the development
for energy efficiency.
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Apple, one of the world’s largest smartphone producers,
has planned that every Apple device sold has net zero
climate impact by 2030, through low-carbon design.
Additionally, the company’s buildings are operated on
100% renewable energy. And clean energy sources will be
used in manufacturing all products.

It is true that the Metaverse can help lessen costs
and CO, emissions from commuting or travelling. However,
the real impact of the Metaverse could possibly be the
push for companies to become more environmentally
friendly, in particular in energy and e-waste management.
The future is that all businesses, big or small, need to
adapt sooner or later in the world where companies who
ignore the environment cannot thrive.

The world of Metaverse is not far away as it may
seem. And its impacts are highly likely to be mighty and at
lightning speed that exceed the limit of our imagination!
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REAL-TIME WASTE TRANSPORT MONITORING
INTHE NORTHERN REGION INDUSTRIAL ESTATE

IS A FEEL-GOOD INNOVATION
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When there are industrial activities, wastes are
inevitable. Waste management may differ from place to
place. In the industrial estates we have an innovation in
managing waste, which will certainly make all parties feel
happy and hopeful for the future.

In the past, the I-EA-T has a strict policy in disposal
of industrial waste including hazardous waste, which were
sent to waste disposal plants under I-EA-T’s supervision.

The process is described in the following chart.
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The more factories setting up in the industrial estates,
the more industrial activities and the more quantity,
and types of wastes. And therefore, it is essential for the
I-EA-T to have a stricter control. An innovative industrial
waste transport monitoring system is developed using
big data and technology to keep track of waste transport.
This innovation, Real-time Waste Transport Monitoring
System, is now being installed for operation at the
Northern Region Industrial Estate in 2022.
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Register a hazardous waste
transport truck to receive an RFID
Tag. A GPS is installed in every
hazardous waste transport truck.
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Fill in information about types and weight
of wastes, stations of origin and destination,
then choose a truck registered with I-EA-T.
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At the waste
disposal plant

Request for permission
received by the I-EA-T.
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After getting the I-EA-T's
A waste truck

permission, the register truck
can pass the checkpoint for
RFID scanning and

the waste transport
monitoring system starts

operating. @

When the truck arrives at the waste disposal plant, a staff will fill in
information for the process to be switched off.
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The Real-time Waste Transport Monitoring System
consists of four steps: beginning at a factory, a hazardous
waste transport truck is registered to receive an RFID Tag,
to be attached on driver side headlight while a GPS is
also installed in every truck. The factory requests waste
transport permission from |-EA-T by providing information
about wastes, and the truck online for convenience and

quick operation.
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The RFID tag for waste transport permission attached
on driver side headlight

Step 2, the I-EA-T inspects the information for
permission. Step 3, after getting the I-EA-T’s permission,
waste will be transport by the register truck to the waste
disposal plant, via the checkpoint for RFID scanning. At
this point the waste transport monitoring system starts

operating.
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The monitor depicting the Real-time Waste Transport
Monitoring System in action
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The last step is when the truck arrives at the waste
disposal plant, a staff will check information for the process
to be switched off. The process is closed only when the
waste arrives at the waste disposal plant and a staff
receives the 6t waste transport notice, showing the exact
weight of waste, from the destination staff. All the waste
transport information will be stored in the Cloud system
and updated for real-time monitoring.

MWENIMSBENQUaYAgaUHAIMSANMUSNIAGaUNEMNUaJIFE
(GPS - RFID Tracking)

deiiaremnugulaliunvszmsu Tnslawzgusuiior)
seuflANgATVNTINAAD ssuumMIudaiiaussussaaanan
gonfidunvauivaoniivateny nsdifinieanusniaung
windh ldeRuiidevssuuashnsudadiouliidwmihiingy
ToednlusTRr1uny Line Official Account ‘GPS_Alert’

GPS-Gusso: uidLfiauaNua19uadth
ninsgnnvaunILaslaIsnglin
Al
sUalu9u: SREF1590373182
carrier: L&V wWNLUALIUY &810 NAR
vehicle: saus5nn 10 82
iuiindung: 0 kg

muwianimsididisunu Line Official Account “GPS Alert”

Tusnan winnsaiiaselasthelassmsinmumstadeuthy
mnvesidusaslseuuy Real Time azviwthiifuyidum
Appapadavuaziufindayanisiadoutsnnaasideeas
Tssowlufiangaamnssaitszina uazansliyndunay
farmlusela gumuuazyszaaudeiulaldotafai

Manzeiipya: Tangasvinssumawmile

An example of GPS-RFID tracking after waste transport monitoring

A feel-good factor for the general public, in particular
people living in nearby the industrial estates is the “GPS
Alert” when the truck leaving the factory and on the way
to the destination. In case of the truck going out of track,
the system will alert via Line Official Account ‘GPS_Alert’

LINE Notify
GPS-Gusso: avngtiisuglduln
#2614 Boydkung
#o: UBEN LWALeDS L3as N3U e

Uszinn: 1599 1UMIaVDILRE

audiei: http://203.151.160.11
/qussorep/iea/pending_registration
/Boydkung/waste_factory

Line Official Account : “GPS Alert”

In the near future, this Real-Time Waste Transport
Monitoring system will become a watchdog for transparency
in all steps of waste management in industrial estates
across the country. From now on people in the communities
surrounding industrial estates and all parties involved can
rest assured and feel good about industrial estates’ waste
management.

Source : the Northern Region Industrial Estate
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“Kick Off” Campaign to Boost Fruit Sales at
Amata City Chonburi Industrial Estate

UNASASIINYAUANINGAS,
Ka2INBASNS

@roy
hsamnatiy

which literally kicked off at the Amata
City Chonburi Industrial Estate, Chonburi province. I-EA-T
Governor Assoc. Prof. Dr. Veeris Ammarapala revealed that
the collaborationof the three organizations aims to offer
additional channels to help farmers to sell their fruits. There
are two marketing strategies: 1) pre-order sales, which will be
promoted by the I-EA-T to business operators in industrial
estates nationwide whereas Thailand Post will be responsible
for managing the orders and sending them to buyers, and
2) vendor booths at industrial estates for general public to
buy fruits at reasonable prices. This campaign can solve
the problem of too many fruits in the markets, stimulate
domestic consumption, and offer a chance for sellers to meet
consumers. The first booth was opened at the Multi-purposed
lawn, Lotus, Amata City Branch, the Amata City Industrial
Estate in Chonburi province, selling “Falan” mangoes from
Pichit province.
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Thailand’s First Net Zero Showroom Launched
with Smart, Green Energy Solutions

I-EA-T Deputy Governor (Operation Function 2)
Tada Soontonphan, as a representative of I-EA-T Governor
Assoc. Prof. Dr. Veeris Ammarapala, attended the opening
ceremony of the first Net Zero Showroom with smart and green
energy solutions on April 25, 2022. The opening ceremony was
presided over by M.L. Chayotid Kridakon; and joined
by Jackie Chang, President of Delta Electronics (Thailand)
PCL; Viboon Kromadit, Chairman of Amata Corporation PCL,
the Board of Investment, and business operators in the
Amata City Chonburi Industrial Estate.

The Delta’s Net Zero Showroom showcases industrial
automation solutions for smart plants with Novo Touch screen
and Innergie’s mobile charger to ease the processes of daily
routines. In addition, outdoor system solutions include smart
lighting and EV charging stations. The Net Zero Showroom
is located at the Service Center, Amata Building, Amata

Chonburi Industrial Estate.

JUR 26 IWKEU 2565 | April 26, 2022

I-EA-T and Authorities Plan to Set Up
“Correctional Industrial Estate”

I-EA-T Governor Assoc. Prof. Dr. Veeris Ammarapala,
together with Acting Deputy Governor (Corporate Strategy)
Nipa Rukamatu and I-EA-T executives attended the meeting
of the Committee for the Correctional Industrial Estate
Promotion No. 1/2565 on April 26, 2022 at the Meeting Room
10-11 of the Ministry of Justice. The meeting aimed to set up
the Correctional Industrial Estate and was participated by
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Permanent Secretary of Ministry of Justice Adjunct Professor
Wisit Wisitsora-at as chairman of the Committee, Deputy
Permanent Secretary of Ministry of Justice and Chief of the
Behavioral Development Program Sahakarn Petchnarin,
Ombudsman for Ministry of Justice and Director of Right
Occupation Promotion Office Nantarat Thepdolchai, Deputy
Director General of the Department of Corrections Chan
Vachiradath, Ph.D. and Director of the Probation Network
Administration and Promotion Division and Representative
of Director General of the Department of Probation Puangtip
Nuankhau.

The Cabinet Meeting on October 19, 2021 agreed to
build the Correctional Industrial Estate to upskill inmates
and give them factory jobs. Private companies are invited
to join this project, which is expected to be developed in
Samut Sakhon, Samut Prakan, Chacheongsao, Chon Buri, and
Rayong. Business operators in industrial estates are also
invited to hire inmates release on parole to work in factories.

4
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I-EA-T Smart Park’s Declaration of Intention
towards Carbon Neutrality

I-EA-T declared the Smart Park’s intention to achieve
carbon neutrality. I-EA-T Governor Assoc. Prof. Dr. Veeris
Ammarapala presented a report in the ceremony of the Smart
Park’s Declaration of Intention towards carbon neutrality,
presided over by I-EA-T Chairman Narin Kalayanamit. On
this occasion, Chairman of the Thai Cement Manufacturers
Association Chana Poomee supported the I-EA-T's GHG
emission reduction policy. The Smart Park’s Declaration of
Intention towards carbon neutrality aims to achieve carbon
neutrality by the year 2050, in compliance with the government
policy. Around 120,000 cubic meters or 40,000 tonnes of
eco-friendly ready-mix concrete, will be used in the construction
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of I-EA-T’'s Smart Part, instead of Portland cement. The production

process of eco-friendly ready-mix concrete produces less CO,
emission with Thai Industrial Standard Certification for hydraulic
cement (TIS No. 2594-2556)

3UR 6 WOLMAL 2565 | May 6, 2022

“Inspiring Innovation” Seminar Highlights
Vertical Industry Concept to Support Modern
Investments and Startups

Organized by I-EA-T at the Century Park, Bangkok,
the “Inspiring Innovation” Seminar was presided over by
I-EA-T Governor Assoc. Prof. Dr. Veeris Ammarapala, with an
opening speech by Deputy Governor (Administration) Panudda
Rungraungsri. Among participants who shared ideas for
I-EA-T innovations development and their experiences in use
of innovations and technology for organizational development,
were Chairman of the [-EA-T Sub-Committee on Human
Resources, and Knowledge and Innovation Management
Lt. Gen. Karn Klumpasut, and two members of the
Sub-Committee Dr. Decha Jatuthananan and Yaowanuch
Kwangsooksathit. Asst. Prof. Dr. Suwan Juntiwasrakij, Director
of MDX postgraduate course, the College of Innovation,
Thammasat University, gave lectures on the “Encouraging
Intrapreneurship” and “Creating Intrapreneurs for Business 4.0”
workshops.

I-EA-T Governor Assoc. Prof. Dr. Veeris Ammarapala
disclosed after the seminar that the objective was to promote
innovation development in the organization and to further
serve customers in industrial estates. In 2022, the 6" annual
Corporate Innovation Awards will be organized to encourage
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innovation development and sustainable growth. The I-EA-T
innovations will be materialized as commercial products to
meet its customers and shareholders as planned. Among
the I-EA-T innovations are Vertical Industrial Area to support
modern investments and startups and cater to businesses
that prioritize convenience in transportation, require less land
area, and leverage advanced technology, which include
new S-Curve industries.

U 18 wnumAy 2565 | May 18, 2022

Future Energy Management Promotion
and Development System in Smart Cities

On May 18, 2022, at the 205 Meeting Room, the I-EA-T
Headquarters, I-EA-T Governor Assoc. Prof. Dr. Veeris
Ammarapala, Secretary to the Industry Minister Dr. Kritchanon
Aiyapanya and Acting Deputy Governor (Corporate Strategy)
Nipa Rukamatu welcomed Deputy Governor of Provincial
Electricity Authority (PEA) Khemmarat Sartpreecha and
executives of PEA ENCOM, an affiliate of PEA.

The meeting was held to discuss feasibility of the
collaboration on future energy management promotion and
development system in Smart Cities, using smart energy, smart
grid, smart meters and renewable energies for maximum
cost efficiency in public utility management within industrial
estates.
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I-EA-T Joins State and Private Sectors Aiming
to Cut 2.5 million kg of CO,-eq GHG Emission
towards Carbon Neutrality within 5 Years
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I-EA-T Governor Assoc. Prof. Dr. Veeris Ammarapala
disclosed that in compliance with Prime Minister Prayut
Chan-o-cha’s declaration at the United Nations Framework
Convention on Climate Change Conference of the Parties
(COP26) about Thailand’s willingness to fight climate
change, aiming to reach carbon neutrality in 2050, |-EA-T
has set a policy to be a leader in greenhouse gas (GHG)
reduction. A collaborative network will be built among the state
and private sectors to make the country carbon neutral by
supporting business operators in industrial estates to embrace
energy efficient technology and innovations.

I-EA-T has also provided public utility system services
operated by I-EA-T for industrial estates and industrial
ports, aiming for sustainable greenhouse gas reduction and
working towards the Sustainable Development Goals (SDGs).

The aim of the “Transformation of Industrial Sector
towards Carbon Neutrality” Seminar on May 20, 2022 was
to upgrade knowledge on effective GHG management,
with collaboration of the Office of Information Technology
and Information, Carbon Market and Innovation Promotion
Office, Thailand Greenhouse Gas Management Organisation
(TGO). The knowledge from this seminar will be useful for all
the participants to move industrial estates towards carbon
neutrality.

I-EA-T Governor said that the |-EA-T aims to reduce
2.5 million kg of CO2-eq GHG emission within 5 years
(2021-2025) and to include collaboration of factories in
industrial estates.
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