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Introduction

Many people are unaware of the risks associated with waste. Indeed, it has had a greater impact
on our nation than we realize, and it has only begun until we take action. The National Innovation
Agency (Public Organization) (NIA) has launched “The Electric Playground” in 2020, with the project
slogan “Awakening the power of thought(s) - turning on the ideas, from waste to energy.”
The project was funded by the Power Development Fund of the Office of the Energy Regulatory
Commission (OERC).

The purpose is to inspire and challenge innovators to develop waste management-related
innovations from the beginning to the end, as well as to promote energy conservation awareness among
high school students. We thoroughly chose the best five prototype ideas from the best five teams from
over 10,000 students in Bangkok and the metropolitan area, Khon Kaen, and Phuket. The primary
objective is to increase awareness and understanding of waste management from the start in
households, schools, and communities, all the way through to the usage of renewable resources in
the form of electricity generation for distribution back to society.

This book has compiled and summarized the journey of “The Electric Playground”. Hopefully,
this program will encourage people to think and innovate in order to make the most of energy. It also
demonstrates Thaiyouths' ability to apply theirimagination to solve problems and benefit society and
the environment.
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Commissioner of Energy

Electricity generation from alternative
energy was raised up as a hot topic of discussion
inthe “NEW NORM?” society. W ith unprecedented
disruption and a constantly changing environment,
it is more important than ever to manage
sustainability more effectively. Encouragement
and promotion of alternative energy adoption will
help the world get closer to achieving Sustainable
Development Goal No. 7, “Affordable and Clean
Energy for All”.

The Office of the Energy Regulatory
Commission (OERC) has assisted over 25 network
partners by establishing program collaborations
based on the concept of “Clean Energy for Life”
in order to raise social awareness on the energy
consumption. The National Innovation Agency
(NIA), a public organization, is one of the partners.
“The Electric Playground” program is aimed at
the youth, the next generation, who will be the
ones to design, create, and shape their lives in
new ways. This “platform” will assist students
in comprehending and learning how to manage
“Waste to Energy” from beginning to end.
Moreover, students can express and implement
their own initiative ideas to develop electric
innovations.

This small initiative is a first step toward
transforming a society in the direction of creating
a clean community and generating revenue by
converting waste energy into economically viable
and long-term energy resources.
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Dr.Pun-Arj Chairatana
Executive Director
National Innovation Agency
(Public Organization)

o -

diun

JoAulssoscio (Seamless society) ATAr o
Uum’quoouu naULmJuumUuuaoaauHoms
LFDVKICDAU  La:asioAduaiuisntunisatdu
830 HINTASUNISENS=AUADIUAIUISNQUATHL
(Emerging capability) ua:asiodaanundlaidd
goudlon1atunistGulanioAdIUAQ LLa:=also
Uam?usUuuu?Hu?uaumcﬂoumﬂmLmaou?u:)a
\deonununalomaikad

SrunouudanssuusosIa (aoﬁmlsumuu)
K32 NIA 1JuRUD80IURANUDVUSINANLYOESTIO
LtwaOWO§uYunwstcuu1mmuawmlsndwuujonssu
WAuUNN¥oVly uanguuppa WorhTRDMavAu
AuUSONSSUNLEULAUTUFOAUIWOSDUNUTULAZDU
UszinAlngludoanu

JoauuistagtulaniFna “Je” Sulenoniu
TJoon UuAD Msuaior MISISEUS MSASIVESSA
Ua:ADWaNUISnAuUIaNSsUTUIGQNINaAaI8DE)
SncolU KiNtendBUNOHaneaLIsnANToNalaEd
WATRU Rosagionoudialaidduirdu

TASONISAUIUNISISEUSUIONSSUWAVOIU
WW1 “The Electric Playground” U 0usnkiio
Toman NIA ua-dinoiu nnw. Sounuasoduio
LfJuW?uﬁ'?mmwuLthmt§ausjua:ﬁumﬁnamw?u
msaéwoassﬁujonssu Wiuns:uduMs STEAM4
INNOVATOR ARNTRAQ WAU ?Ha§10assﬁaa’m
WudulBuaou uaswadgonundutofolendsu
Swuauumﬁuwuﬁng;mwuaooumo (AHQADIWRAU
AdWUoUudvToRD:ADIaUdDTUTULdUNIY
udanssu IwuHjot_fJuadwo&‘ioa’ﬂmsomsﬁoztﬂu
QOLéuo“uﬁeﬁﬁrgﬁawmanaﬂwéouaownuu
AUSUTHU tWolhwaTgAoum1oKtS3nduuow
JszinAlngtuouinQ

In the present day, our society is seamless.
A group of young people known as “youth” is on
ajourney of self-discovery, growing their ability to
live life, and forming their own identity. The sooner
they have the chance to turn their passions into
action, or “Emerging capability”, the faster they
will be able to establish their own identity and set
themselves apart from their peers.

The National Innovation Agency (Public
Organization) (NIA) is a public organization, with
the goal of providing everyone with the opportunity
to improve their innovative skills in order to create
a more innovative workforce that can meet social
needs and drive the country forward.

We now live in a world where the term
“age” is becoming increasingly ambiguous; self-
discovery, education, creativity, and innovation
skills are no longer limited to a specific age
group. The sooner youth grasp the opportunities
available to them, the sooner they will achieve
success.

Through the “STEAM4INNOVATOR”
system, The Electric Playground is a result of NIA
and OERC's collaboration, allowing Thai youth to
learn, innovate, and discover their true creative
abilities. Many young people have discovered
their potential, sparked new ambitions, and gained
the determination to create new innovations as a
result of the program. | hope that this program will
be remembered as the start of a new generation
of innovators who will help the country reach new
heights.
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The Electric Playground program begins
with a challenge and progresses through waste
management and electricity-generating innovations.
Students’ ideas from throughout the country will
be carefully reviewed and selected to find the best
initiatives that can be developed for future use.
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The “Electric Playground” initiative was born out of the realization that waste was causing
greater difficulties in our country than originally believed. The major goal of the STEAM4INNOVATOR
learning system is to develop proper waste management process from beginning to end.
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Through this program, students will gain an
understanding of the waste-to-energy process.
10,000 people were chosen from three strategic
areas near the waste-to-electricity plants. Out of
10,000 participants, 250 concepts were chosen,
which were then developed into 25 well-developed
projects before being chosen as the top five
prototype innovations to be shared and promoted
to the public at large.
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Experts will oversee students engaging in the program at each stage. The program will find
the best innovations that can be developed and driven to society through five rounds of challenge
selection. The last five winning teams, ultimately, will travel on a study tour overseas, gaining more

experience for future development and actual impact.



QIuNISLYYYU

TtulasomisauiumisiSsugudanssuwavouiww

THE ELECTRIC PLAYGROUND

lUaRovISsuUIanNSsy

o . waoowulwwioinue:
MISaUSUoUIVIUUUUNDN 4 u STEAM4INNOVATOR

IWDDUSUASLBOUAUANIS

l L0SgUADIWWSDU * uniSeu 10,000 au
aruasn31 250 au oINWuANsVtnwe Usutuna 250
dmsidunasioudans AiuauduLiu a0WUNvSY . Tawde
s:ulyrua:AurLuO MY AAaLldanoIn
nisasioassAould 250 Taide 50

Isoisau

ELECTRIC
FIELD
l25 fiu AlGSuMsAaLdon l WaUUNLUDAOZUUaDUUDO
WhAeudansIudu NMsWaasuviuduuuu
Wuoan 4 3u wowauun sounuAUdnuLa:
doagoauaaoorh Aaldonwaviutkdo 25 v

udansisu: 5 fivaame l

dnlauowaniu twogonu l

WQUUNCDEDAWa0IU AQLHED noAsua:uNisau o:lAalGun1o
. [UAnuqoundoUs:INA
IWDOWaNAUTRAWTUNISIAD350 IWDCIDgDAILA:WIUIWA VU
wSouUENgWagaony

Students must complete five challenging competition phases from the first stage to the end.
In the first stage, over 10,000 students from Bangkok, metropolitan areas, Khon Kaen, and Phuket
will be chosen from a pool of ideas. The selected 250 concepts must pass through four more phases
before we can select the top five initiatives. These top five teams will travel on an exploration tour
overseas in order to discover important and practical innovations for the future.
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The program’s target audiences include not just high school students and teachers from
Bangkok, metropolitan areas, Khon Kaen, and Phuket, but also parents, staff, professionals, and
entrepreneurs in relevant industries, as well as individuals with an interest in waste management.
The program will benefit the target audiences by providing an effective modern platform, a database
management system, communication channels between students, teachers, and stakeholders, as
well as comprehensive learning tools.
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Over 50 facilitators, teachers, employees, and specialists from 50 schools and 5 universities
attended the foundational course over four days, can ensure the finest theoretical and practical
comprehension provided by the program.
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The first part of the challenge is to present “STEAM4INNOVATOR” and “Waste to Energy”
to more than 10,000 students in two steps: “Insight” - to learn thoroughly and profoundly, and
“Wow! |dea” - to generate ideas using diverse media and modern technology.
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The second challenge round consists of intensive lessons followed by an elimination process
that reduces 250 teams to the best 25. Each team will learn the third and fourth steps of the process,
which are “Business Model - To Plan a Business Development” and “Production & Diffusion - To
Produce and Distribute,” respectively. After that, the candidates will pitch their ideas to a renowned
panel of judges.
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Thethird challenge stage is a four-day intense innovation camp to further expand, build on, and
experiment with the first concepts, as well as to prepare for entering the innovative business world.
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The remaining 25 teams must pitch their ideas to the judges in the “Investor Pitch” round in
the fourth challenge round; 10 teams with the best innovations will be chosen. Each team had seven
minutes on stage to show their prototype to the judges, which had been tested and researched with
real target audiences.
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The “fifth challenge stage” culminated in a showcase of the top ten concepts from ten different
teams. Only five teams will be chosen as champions at this stage. The top five teams will be given
the opportunity to travel oversea for additional research and development of their prototypes, with
the goal of turning the prototype into a real product that can be commercialized.
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Itis not an easy road to success. Students,
facilitators, teachers, and university professors
collaborated to tackle a variety of challenges.
It has finally resulted in creative innovations
that can create a societal large shift impact,
thanks to well-cooperation and willingness to
succeed.
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The Road to Success: Bangkok - Path A (On Nut)
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Because the goal of this program is to develop significant and practical innovations rather than just
initiate ideas. All talents must develop the process from both a technological and a product feasibility
standpoint. Students will also receive guidance and support from teachers and university professors
who can apply their knowledge and experience to assist students and help them maximize their

potential.
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The Road to Success: Bangkok - Path B (Nong Khaem)

Students have learnt, practiced, and experienced how to spontaneously build innovations from
real-world problems that positively affect society and the environment, with the best answer
planned for the better. Despite several challenges, students' persistence and adaptability resulted in
significant improvements: more crystallized ideas, a better understanding of the problem from all
angles, and the development of practical and commercial innovations.
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The participants displayed several exceptional ideas and innovations that far beyond the
expectations of the teachers and curators. None of the students had given up on the obstacles
they had encountered along the way, since they were all driven by determination. There may be
some discouragement, but in the end, everyone works together to drive the work forward until it is
completed. This program is a new gateway to new learning that has significantly helped students
in broadening their perspectives, experiencing new things that cannot be found in books or taught
in school, having the opportunity to learn through trial and error, and applying their theoretical
knowledge to practical uses in the development of practical innovation.
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The Road to Success: Khon Kaen - Path D

Despite some challenges or barriers that discouraged students, their passion, perseverance, and
dedication to this curriculum resulted in an improvement. Students were encouraged to push
themselves further by excellent advice from teachers and experts. Thanks to the participants' strong
point of “teamwaork,” innovations have been generated and deployed to schools and communities
for future sustainable development.
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The Road to Success: Phuket - Path E
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Deaskerey,

Since the first day of the program, students had made significant improvement. Because of their
learning and progress in many areas, they were becoming more creative and imaginative with
more definite aims. The crucial aspect was that students did not give up in the face of challenges.
They tried and tried till they got it right. Another advantage of the students is that their diverse
preferences can cause the innovation and its design to differ. Additionally, teachers encouraged
students to demonstrate their finest abilities until they developed innovations that could be used in

both business and science.
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After visiting the community, two points were
discovered. The first is a lack of community
knowledge and comprehension of waste
separation. The second barrier is for visually
impaired people. A walkway to each type of bin
and an automatic plastic bottle separator are
part of the waste bin innovation. This idea has
already been put to the test with those who are
visually impaired.
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The students were inspired to come up with this idea after noticing an overabundance of plastic
bottles in their school's waste, which accounted for more than 70% of the entire trash bin. The use
of a bottle squeezer will reduce the size of the bottles, allowing for more efficient use of bin space
and a better local environment, as well as proper waste separation for plastic bottles.
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The use of Artificial Intelligence (Al) has aided in
the solution of the waste separation challenge.
Acameramountedinthetrashbinwillautomatically
recognize different sorts of waste, and a
sophisticated Al Machine Learning algorithm
will activate the machine, which will separate
waste into its proper section.

Application
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Because many people are still unaware of how
to properly dispose of face masks in order to
minimize pollution in the long run, the students
have met with investors to gather information
that may be used to develop a practical innovation.
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The students came up with the “TrashTrack”
application because the initial notion proved to be
intangible and impossible in terms of money. The
app displays the locations of available garbage
collectorsinthe areaandis linked to a “Smart Bin.”
When your Smart Bin is full, the app will inform
the garbage collectorin your area, who will come
out and immediately dispose of the waste.
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The fact that many take-out food packaging
has been poorly disposed of as a result of the
rising meal delivery trend inspired this concept.
Users can request that Food Delivery or Delivery
Service pick up trash, collect it, and deliver it
to a recycling plant for another proper waste
management solution.
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This application was formed out of the desire to turn waste in the community into recyclable waste.
It will assist in the management of waste in each home by acting as an intermediary between the
garbage store and the actual users to facilitate the sale of waste. In addition to assisting in the correct
management of garbage in the community, it also generates income for community members while
also improving the community's environment and people's quality of life.
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Theimproper disposal of waste, whether burned or buried, has a severe influence on the environment,
which led to the development of the thermoelectric incinerator, which can generate power while
lowering pollution.
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The origins of this concept can be traced back to an issue in Thailand, where there are more
than twelve million tons of burnt waste, resulting in significant pollution, and wasted energy.
A thermoelectric incinerator is the solution that can both dispose of waste and generate electricity.
This innovation can produce clean energy on a continual basis with less installation area and can
also recover energy loss.
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The students launched the practical innovation
within budget with the support of the “Microbial
Fuel Cell,” a theory connected to electrical cells.
W ith the addition of fertilizers and bio-fermented
fluids for various uses, this innovation can
convert waste to electricity.
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The idea for the “Waste Bin for the Visually Challenged” originated from empathy and a desire
to help those who are visually impaired. This idea aids the visually impaired as well as teaches
community members about waste separation and management.
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The concept of generating electricity from incineration is a viable one. It can offer electricity to
a traditional waste incineration operation while also removing undesired air pollution.
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The thermoelectric incinerator, which can create electricity, has previously been developed for use
in local communities and other places with a lot of heat waste, such as incineration plants and other
industries. This saves cost while also protecting the environment.
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The Al Machine Learning technology-assisted garbage separation innovation helps eliminate some
of the need for a landfill, which is now a concern when some of the sorted waste may also be sold
for extra profit.
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“Tao Yaa,” an application that connects sellers with locals who wish to sell waste, helps to enhance
the local community's environment while also providing some extra income. It also solves the
problem of waste separation in the local community without additional hassle. This idea has received
such great feedback that both the public and private sectors are considering putting it into practice

in the near future.
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Learn more about the program's goals and
intentions, as well as the executives' and other key
participants’ feeling, impressiveness and thoughts
in The Electric Playground program.
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The OERC is proud to support a program that
encourages young people to participate in and
learn about electricity innovations. These young
people will grow up to be important and skillful
figures in the industry, as well as the main driving
force that will push our country forward.

Arunadwoy Arylryas:na

sovlauv1IsSN1s
SUNVIUANUENSSUNISNNINUADNISWaVOU

‘ ‘ ﬂawuwwuﬂwwﬂ RIBNIIU NNW.
. WRE NIA ¥i1919s23suotoidadu
Wal#dtey 5 ifianisifeusuasinndadile
ameaﬂezf\amﬂ%mum%mm‘lww\lwm
‘wawm%mmfmu AUsEaNWAYIIUIINVYE
BowsduingeUatein AUITDAAUUIANTFH
#5935N15 TUBLUVVDIADY Lwagﬂuﬂfm%ueﬁlu
Value Chain & 1degneansluiusnazounn , ’

Both the OERC and the NIA have strived to
develop a learning model that teaches people how
to generate electricity from waste from beginning
to end. Individuals will be able to create effective
solutions and innovations that will benefit today
and future value chains.
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The most important purpose of the Power Development
Fund for Section 97(5), OERC is to raise awareness about
the production and consumption of energy. The goal of
“The Electric Playground” is to educate Thai kids about
the whole waste management process from beginning to
end in an innovative and exciting way. Hopefully, they will
always have the knowledge and motivation to produce and
use sustainable energy from now on.
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The goal of this program is to empower more than
10,000 youths around the country to develop
and strive as “Waste to Energy” innovators. This
program fosters critical problem thinking,
creativity, and learning how to turn ideas into
innovative business startup using the “STEAM4
INNOVATOR,” which is not found in any textbooks
or classrooms. This curriculum will encourage
students to think creatively, create a sustainable
business, and expand their ideas to boost the
economic and social growth, all of which are
necessary skills for the future success of startups.
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The Electric Playground's key success is due to
the exceptional collaboration of all sectors, which
is an example of a completely integrated program.
Experts in learning process development from NIA
Academy, expertise in energy network and know-
ledge from OERC, education officials from OBEC
and SESAO, 50 schools, 5 advising universities,
private sector including electric plant consultants,
district offices and administration from each area
were all part of this program. Thank you to all
stakeholders for their contributions toward the
common goal of creating young innovators in
Thailand.
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This project is like an “Innovative learning field for
all,” such as the teachers or education personnel.
The core of this program, however, is “the youth,”
since they are the primary participants who has the
opportunity to learn, develop, and share their fresh
and unique ideas through an intensive curriculum
that combines rigorous learning and practice. They
are true “Change Makers” in our society, working
toward a common objective. With their creations,
they hope to better the community and the planet.
As the youth program leader, I'd want to express my
gratitude to the students, teachers, professors, and
everyone else engaged for devoting their time and
effort to the development of our youths through the
STEAM4INNOVATOR program. We shall never stop
working to develop areas that provide opportunities
and information to all innovators in the pursuit of
a better society.
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The Electric Playground provides an opportunity
to learn something new, broaden one's viewpoint,
recognize how small things like a single piece of waste
may have a significant impact on society, and realize
how proper waste management positively affects
our community. As someone who has taken on the
project after learning about, experiencing, and seeing
the problems, | believe we all have the energy and
determination to support the activities and promote
the learning process on waste management to energy
production from innovations, as well as to acknowledge
teachers, students, and others to the greatest extent
possible. This is a program that is difficult to find both
within and outside of the classroom. The key to this
project is “Pushing for Action,” with a project like a
“Playground” that allows everyone involved to take
action, the opportunity for trial and error, the ability to
learn and fix mistakes, and the possibility to improve
for the better.
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The Electric Playground is a “Practical
Simulation,” which is a method for maximizing
the potential of innovators. Because the design
and solution are not set in stone, the produced
system must be extremely adaptable. Even the
principal learning tool, STEAMA4i, has well-defined
processes. VWhen it comes to using the tools,
we discovered that students and teachers had
various learning curves. They've gone through
a lot of trial and error as the innovation has
progressed and become more practical. As a
result, this project necessitates a highly adaptable
Support System that can assist innovators in
developing and finalizing real-world ideas. All
members and departments have worked tirelessly
to ensure that this system can handle disputes
and provide the greatest possible support to all
parties.
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We are extremely proud of and pleased with our country. This program has provided students
with the principles of innovation, allowing them to realize their full potential with strong encouragement.
Hopefully, students will be encouraged and supported by adults across all perspectives in order to

realize their ambitions of a better Thai society.
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The lesson learnt from this program is how
working professionally as a team allow us to yield
many new skills. However, what we do is not the
end; we still want to see the project continuing and
see the student’s creativity being utilized in real
situations to further reduce trash pollutions and
create better changes for the future of Thailand.

The first emotion | felt is an excitement to
be involved in the program. This program opens
the door for many students countrywide to learn
about proper wastes management which could
solve the ongoing problems of waste pollution. Itis
a realistic goal to achieve that will trigger positive
changes to Thailand in the future.
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“The Electric Playground” has a special
place in my heart, and | am honored to be a
part of it. I've witnessed a lot of hard work and
determination on everyone's side to make this
program a success. Environmental challenges,
particularly waste pollution, are significant
and relevant to our lives. As a result, educating
everyone from the beginning to the end about
waste management and transforming waste
into energy can create a positive association
and a sense of good morale in the minds of both
students and staff. This is the start of a clean
environmental movement and ideas that can
help conserve and create a sustainable future
environment.
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From the first day to the last, this has been
a resounding success in raising awareness of
Thailand's environmental concerns, gaining a
better grasp of waste management and electricity
production, and inspiring people to propose new
ideas for the future.
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We finally have the b best prototype waste to energy innovations that are applicable in real
life. Thanks to the good cooperation of 10,350 youths and facilitators from across the country, all
with the same goal of creating an innovation that could improve trash management and convert
waste to energy.
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Students who took part in the program gained an understanding of how
electricity is generated through waste management. Students were also honing
their talents and cultivating an entrepreneurial mindset in order to develop
useful ideas for everyday use. Students were given the opportunity to conduct
experiments, create innovative businesses, and present their ideas to experts.
The certificate, trophy, and funding for continued innovation development were
also given to the students. In the final stage, the top five teams will participate
on an exploration tour abroad.

Elem

i)

51



waawsniaanlasounis

Tnsomslamluumsaomuuauamnuuuaaumu
no1 2,500 yga lwaIUuuuamo?umswcuu1ua cdogoalAsonis

1%
64% 2% 2%
12%
18%
66%
35%

@ iJadULLUUEDUNMIY @ NAUDIYUDVRODUILUUADUNIY
Hyo 64% 919 11-20 U 66% o219 21-30U 18%
v 35% 919 31-40U 12% 0219 41-500 2%
twANVLdon 1% o1g 51 UdulU 2%
AwWnoFi®

@ aouuuudouNy
doutHrywnoFigogtu
NSVINWUKIUAS

73%

@ s00aVUAD
na, uunus, vauunu,
aynsusinis ua=du a
Wwu Unusid, uasUgu gad

A nsoinwuriuns A Quia A uunus A vouunu A aynsusimsA du a

From over 2,500 questionnaires, 66 percent of the respondents are between the ages of
11-20, followed by 21-30, 31-40, 41-50, and 51+, with 73 percent of the respondents residing in
Bangkok.
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Over 93.6 percent of those surveyed are in secondary school. Students accounted for up to
65 percent of the total, followed by government officials, office workers, and others.
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Because the promotional activities and stories were appealing, this campaign increased waste
management awareness by 63 percent. This is also due to the fact that audiences can access a variety
of offline and online sources, including social media platforms such as Facebook and websites.
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Only 58 percent of respondents were aware of proper waste management prior to enrolling in
the program. However, after participating in the program, 95 percent of the participants demonstrated
a thorough understanding of waste management. Furthermore, over 94 percent of the target audience
is aware of the possibility of converting waste into an alternate fuel for electricity generation.
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After a lot of study and practice, it's clear how motivating the program was for everyone
participating. More than 40 percent say they were inspired to apply information in their daily lives, then
to save the environment, and finally to produce their own ‘Waste to Energy’ innovation (30 percent
and 23 percent, respectively).
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Because of the close coordination across all divisions, The Electrical Playground initiative
has been a huge success. Through the carefully chosen contents and working environment, every
department, including the participants, has learned more about each other. Everyone has become
concerned about waste that pollutes the environment and has created a desire to safeguard the
environment and develop solutions that could convert waste to energy for the betterment of our future.
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