Glohal Science Coference 2024
Glohal Conference among High School students 2024

Affiliated Upper and Lower Secondary Schools, School of Education, Nagoya University



Global Conference 2024

Date: 7" December (Sat) — 8" December (Sun)

Time:  9:30—17:00

Aim:  We live in an uncertain world filled with complex global challenges that no single
person or country can solve alone. Now is the time for the younger generation to
pave the way for a NEW STANDARD. At Nagoya University, we come together—
crossing borders and academic disciplines—to share ideas for a better future. It is

young people like you, from all around the globe, who have the power to create a

brighter, more sustainable world.

Content:

Students will share ideas on the assigned SDGs in small groups, divided into science-based

groups and arts-based groups. Each group will consist of students from different countries.

e Dayl

L ocation:

Science-based groups will approach the issue using methods and solutions grounded
in their scientific and technical background.

Arts-based groups will focus on perspectives rooted in the humanities, social
sciences, and creative disciplines.

On the second day, the groups will be shuffled so that each new group consists of a
mix of both science-based and arts-based students.

In these new, mixed groups, students will share their findings from Day 1 and work
together to generate a compr ehensive solution that integrates both the science and
arts per spectives.

The goal is for the students to collaborate and create a multifaceted solution to the
problem, taking into account both scientific innovation and artistic expression.
Together, they will prepare and present their ideas to the rest of the groups.

e Day 1 (Morning Session): All students will gather at Sakata Hirata Hall.
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e Day 1 (Afternoon Session):
o Science groups will remain in Sakata Hirata Hall.

o The Arts group will move to ES Hall.

e Day 2: All students will gather at Noyori Conference Hall.

Thenumber of | Participants:

e Japanese Students 56

Affiliated School of Nagoya university 23 Kinjo gakuin 11

Meijo 9

Affilizted school of Aichi University of Education 3  Yokkaichi 2 Kano 2

Handa 1 Ichinomiya 3

Niigata sanjo 2

e International high school students 30

Thailand 4 Italy 2 Germany 2 Canada 1 Denmark 1
Slovakia 1 Finland 1

Argentina 1

Myanmar 1

Spain 1 India 1

Turkey 1 Hungary 1
Columbia 1 UK 1 USA 2 Austria 3 Pakistan 1
Island 1 Indonesia 1

Thenumber of Teaching Assistants (TAS):
e International students from Nagoya University 29

Vietnam 1 Mongol 1

Language:
e English
Schedule:
Date Time Activity Location
Saturday, 7th 9:30 Reception Sakata Hirata Hall
10:00 Keynote Speech Sakata Hirata Hall
11:30 Lunch -
13:00 Discussion I
- Science Group Sakata Hirata Hall
- Arts Group ES Hall
17:00 Closing Sakata Hirata Hall
Sunday, 8th 9:30 Reception Noyori Conference Hall
10:00 Discussion II Noyori Conference Hall
14:00 Presentations Noyori Conference Hall
16:00 Comments Noyori Conference Hall
17:00 Closing Noyori Conference Hall
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Message
Dr. Wai Kian TAN
Associate Professor, Liberal Arts and Sciences
Toyohashi University of Technology

I would like to extend my sincere gratitude to Sankoda Sensei and the organizing
team for inviting me to deliver the keynote speech at the purposeful and eventful 2024
Global Science Conference. It was an honour to be part of such a prestigious and
important event and to share my thoughts with such an engaged and passionate group
of young people, who, without a doubt, will shape the future of our world’s sustainability.
I would also like to take this opportunity to thank the coordinator Ms. Srna Zafirovska and
teaching assistants, who contributed immensely by overseeing, guiding, and cultivating
the importance of the Sustainable Development Goals (SDGs) among the high school
participants from various countries.

Knowledge is vital for technological advancement and modernization, but without
wisdom and altruism, achieving the SDGs would be a significant challenge. In a world
facing climate change, global conflicts, health, and economic crises, awareness and
wisdom can play pivotal roles in creating a sustainable future. From the perspective of
natural sciences, with the proper and mindful use of technology, the creation of efficient
clean energy and sustainable technologies can propel us toward the SDGs. From the
perspective of the humanities, a mindful, sustainable approach and the instillation of
pragmatic wisdom can forge more effective efforts and outcomes toward building a new
sustainable culture and society. Therefore, science and the humanities play
interconnected and crucial roles in achieving the SDGs. Remember, “Science without
civilization, without wisdom, is a menace.”

It was inspiring to see youth participants from both streams, with various national
backgrounds, come together with a shared desire to learn and contribute to future
sustainability, which aligns with the saying, “Leave No One Behind.”

I would be grateful if my lecture leaves a small but lasting impact and provokes a
constant inquiry toward wisdom for the achievement of the SDGs. The topics | discussed
only scratch the surface, and there are no limits to what you all can contribute and
achieve, as the possibilities are endless. “No effort is too small” and | hope each of you
finds your own way to contribute to sustainability.

I hope you all had fun learning, networking with new friends during the conference,
and beginning your own journey toward creating a sustainable future. Lastly, | would like
to share a proverb: “The best time to plant a tree was 20 years ago. The second-best
time is now.” Let’s act now.






Keynote Speech






2024 Global Science Conference

SDGs:
What We Can Do
as High School
Students






Brief lecture outline

* Awareness toward co-existence with nature
* How real is climate change?

e Globalissues leading to SDGs creation

* What role can all of us play toward achieving SDGs?
* Understanding current situation
* Small actions that we can do contribute

* How understanding nature and materials science could
contribute to sustainability






Which side of the earth do you want to live and pass on to the next
generation ?

Global warming set to wipe at least 10% from GDP
https://esgclarity.com/global-warming-set-to-wipe-at-least-10-from-gdp/






How real is climate change?

* The evidence that we are
witnessing:
e Global temperature rise

* Warming ocean, rapid
melting of arctic seaice

* Rising sea level
e Ocean acidification

e https://climate.nasa.gov/evidence/

You may check out the interactive
galleries provided by NASA

-10 -



How familiar are you with SDGs? Take a moment to go through every goal and think how does it relate to you.
https://sdgs.un.org/goals
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From Japan
perspectives

Japan is ranked 19t out of 163 countries
in terms of SDGs achievement according
to the Sustainable Development Report
2022.

18t in 2024.

Try to guess which countries are at the top
of the list???

Reference:
https://dashboards.sdgindex.org/rankings

Rank

Country
== Finand
= Sweden
2= Denmark
= Germany
B 1 France
= Austria
BE Nomway
= Croatia
S5 United Kingdom
mm Poland
wm Slovenia
B Czechia
= Latvia
== spain
&= Estonia
Bl Portugal
11 Beigum
® Japan
EE iceland

= Hungary
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Score

8570

8500

8345

8276

8255

8223

8219

8216

8169

8134

8126

8099

8070

8046

8022

80.04

7987

7954

7953

Performance by SDG



~BREE -+ TR LR~
Environmental and energy
materials perspectives

e Fortoday’s lecture, focus will be on
environmental and energy materials
through SCIENCE

How can learning these help with co-
existence with nature???

By learning and understanding materials, design
of advanced materials can be achieved

| am sure you have learned about periodic table that
consist of all the materials known to us. As it is
impossible to cover all materials, examples will be
selectively chosen to provide you with all the basic
concepts of materials science.
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I Recycling of materials
* Recycling of waste. Recycle to what?
Il.  Create environmentally biodegradable
materials
* How longis the degradable lifespan?

lll. Development of new renewable energy
* What types of renewables are available
tous?
IV. Capture of harmful and hazardous
materials
* Wastewater treatment, microplastics
V. Reduced carbon footprintin
construction

* Green building and CO, capture
technology



How about
cycling?

Reduce carbon
footprint




(1) Recycling of materials
Recycling of waste. Recycle to what?

* Recycle back into the same materials for reuse.

e Ex: aluminium, polyethylene terephthalate (PET).

Aluminum polyethylene terephthalate (PET)
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Source: https://www.env.go.jp/policy/sustainable_fashion/
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Upcycling

Source: https://www.uniglo.com/jp/en/contents/sustainability/planet/clothes_recycling/re-uniglo/studio/
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(1) Recycling of materials:
Recycled into other useful materials.

Especially using waste materials in a “Waste-to-wealth” concept.
Recycling of disposed waste for different kind of applications such as
energy storage, nanomaterials, biomedicals, biomass, etc.

What kind of waste could you think of?

eggshell Steel slag Chicken skin Crab shell Rice husk

-24 -



Waste-to-wealth

Processing of wastes into
useful materials is gaining
attention. Through materials

science, fabrication of
carbon-based materials
(carbon nanotubes,
graphene) enabled
fabrication of useful

nanomaterial composites.

Nanotechnology Reviews, 2021, 10, 1662-1739.
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https://doi.org/10.1515/ntrev-2021-0099



One of the examples in Japan

* Turning waste into useful resources.

Chitin or
* Tottoriis a place where a large volume of crab is consumed and . :
for distribution around Japan. Chitin nanofiber

* Chitin are extracted from crab shells for various applications.

) )

https://www.ntv.co.jp/englishnews/cr
ab_season_opens_in_tottori/

Tottori University, Prof. Shinsuke Ifuku

https://asia.nikkei.com/Business/Technology/A-Tottori-startup-is-
turning-crab-shells-into-nano-materials
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Source: https://cen.acs.org/environment/Japanese-way-recycling-waste/102/i22
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(Il) Biodegradable plastics

* Petroleum-based plastics: poor decomposability (remain in environment for
decades)

* Slow decomposition into microplastics causes pollution.

* Microplastics pollution to the sea is also creating health issues through the
food chain.

Nano/Microplastics> fish—> human

= =

* Although there are studies on the effect on microplastics, nanoplastics
(measuring less than 1 micrometer) are hard to be detected and less studies
were conducted.

* One solution is to shift to biodegradable plastic.
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Trees & plants

¥

GhotosynthesD
Degradation triggered by heat, UV
light and/or mechanical stress

< H,0,CO,&biomass >
A 4
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* Non-biodegradable

(petroleum-based)
plastics will remain for
more than 50 years.

Bio-degradable plastic will
decompose in a few
months (duration
depending on
composition).

Decomposed
biodegradable plastics act
as fertilizer for trees and
plants.



Examples of biopolymers

Natural
polysaccharides:

Cellulose

Anionic

Alginate

polysaccharides:

Polyphenols:

Lignin

Polypeptides:

Gelatin

Cationic
polysaccharides:

Chitosan
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(111) Development of new renewable energy

* Renewable energy (solar cell or photovoltaic cells)

S RN
Advantages of DSSCs:

Inexpensive, flexible and
good transparency.

With advancement of

Silicon-based solar panels technology and
Commonly used and commercially materials development,
available. Good conversion the efficiency is
efficiency. increasing.

Working principle of dye-sensitized solar cell
Image Source: https://doi.org/10.1016/j.solener.2020.12.030

Michael Gratzel, the pioneer of molecular photovoltaic fabricating dye-
sensitized solar cells. This photovoltaic system achieves the
separation of light absorption from charge carrier transport. This
process mimics the light reaction of natural photosynthesis (3¢ & BX).

Disadvantages: High cost and heavy.
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(111) Development of new renewable energy

Fuel-cell technology.

Pioneered by William Grove in 1839.

1 ¥

NI

st o, BTG
8 I» N
S l

8 | o2 Och

H,0

(o

e

¥~ Electrolyte
Hydrogen  membrane Oxygen
reaction reaction
pole pole

Working principle of fuel-cell.
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Development of more efficient electrolyte,
membrane and electrodes.

Image source:
https://www.tytlabs.com/technology/core/batte

ry-fuelcell.html




(111) Development of new renewable energy

* New source of electrochemical batteries such as
metal-air batteries or metal-oxide batteries

e Example: iron (Fe) or Fe oxides

Formation mechanism of rust
(corrosion). Oxidation of iron forming
iron oxides.

Negative
electrode

solution
Fe

Electrolyte Air electrode

Through redox reaction of iron to form
iron oxides and vice-versa,
rechargeable Fe-air battery can be

-33 -

Quoted from ‘NEDO Secondary Battery
Development Road Map 2013’

Fe is abundantly available
in the crust of earth and
oxyigen from airis usedin
fuel.

Cheap (low-cost)

Safe (low volatility
compared to Li metal)

Simple iron-air batteries
store up to 100 hours of
energy at a tenth the cost
of a lithium battery



(IV) Removal of harmful and hazardous materials

* There are also industrial waste that is very hazardous to the environment and living
beings. Some materials are being banned from being released into the environment

such as mercury (proper disposalis required).

* However, there are still hazardous chemicals being disposed of into the environment
such as heavy metals which as very carcinogenic. Examples are hexavalent cadmium

and chromium ions.

* Using nanomaterials, removal of these hazardous materials can be done.

* Example: removal of harmful hexavalent chromium ions nanomaterials.

IRON OXIDE NWs FORMATION

FURNACE
700 & 800 °C

%O_’. ‘OO' T
Heat"“.‘.“.‘

Water Vapour

—t

Cr(VI) ADSORPTION by IRON OXIDE NWs

Cr(VI) Negative lon

Electrostatic
Attraction

Initial Gr(V1) * Cr(VI) {
Solution Removal
' * rafter 90 min

*‘i“i“i“i*

Effective removal of harmful Cr(VI) ions by adsorption on iron oxide nanowires. Iron is abundance source and iron
oxide nanostructures can be fabricated at a relatively low cost using various methods.
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V. Reduced carbon footprint in construction

Source: https://www.archivibe.com/the-
most-impressive-green-buildings-in-the-
world/

When “Green building” is mentioned, is this how you
imagine the buildings should be (green building)?

Does this kind of image come to mind when the term
“green building” is mentioned?

Yes, this is one way to achieve CO, reduction. But
there is also another way (material) to construct a
“green building”.

The important question:
What is the main materials used in construction?
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The answer is concrete
Concrete is the 2" most consumed material in the world (15% H,0).

Cement is the main material used to bind the raw materlals (sand, rock,
water) to make concrete.
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Concrete and cement

Do you know that to produce cement, manufacturers grind clinker (the product of the

calcination process) and mix it with gypsum (a calcium sulfate mineral) to prevent the
powder from clumping and to control the subsequent reaction with water. In total, the
process emits more than 800 kg of CO, for every metric ton of cement produced.

The demand for concrete is expected to increase.
~8%

~30 billion metric tons

Portion of global anthropogenic CO,
attributed to cement manufacturing

Amount of concrete manufactured
globally annually

1,450 °C
Temperature of kilns used to process
cement

25-50%

Projected global increase in demand
for

concrete by 2050

Sources: International Energy Agency; Nat. Mater. 2017, DOI: 10.1038/nmat4930.
The question is, can concrete be made by incorporating waste products or do not emit CO,

during manufacturing?
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What is the main materials used in
construction?

The answer is concrete. o .
It is the 2" most consumed material in the world (15t H,O). And cement is

the main material used to bind the raw materials (sand, rock water) to make

concrete.
Production of cement require a large amount of energy causing a large

amount of CO,emission (Around 8% of total global CO, emission). A way
to incorporate CO, into concrete can help to capture and_reduce CO,

amount.

Example:
1m?2 of concrete saves 17

Captured and g CO, emissions.
Recycled COuthgrefore, construction of a
building requiring 40,000

m?® could reduce abo
680,000 kg CO, emissioRs.

Cement + H,O Calcium
carbonate

+ H,0 CaCO;
Vv usage of cement

= strength of

materials
™ compressive strength

Production
of concrete
Equivalent: CO, adsorption by 3.6
km?Z of forest in one year.
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Let’s watch a video

* CO, infusion in new concrete
technology (6 mins)

* https://youtu.be/DeKULEOJOpPO
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https://www.youtube.com/watch?v=6BqoM4am8kwv
https://www.youtube.com/watch?v=sXIjX7Jio5A&t=4s

Reference in Japanese:

https://contech.jp/biomason/ B3| AT : Biomason, Inc. ATtk — L ~—
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https://www.youtube.com/watch?v=64R2MYUt394

* 96 years old naturalist who has been to every
continent on earth documented wild lives.

* This is his story and observation, “witness
statement” over 60 years.

* Prediction on what would happen to usin
2100 if this does not change....
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Awareness, Mindset and Wisdom

“Science without civilization, without wisdom, is a menace”

“THHLAE DL LWRIFRILZRICR A

Source: https://doi.org/10.3390/philosophies7060131
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Awareness, Mindset and Wisdom

Source: https://www.youtube.com/watch?v=H5(9RHeAT(0

PPAP

Public Private Action for Partnership (PPAP)
OR
Pen-Pineapple-Apple-Pen?
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Source: https://www.city.toyohashi.lg.jp/15137.htm
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Source: https://cen.acs.org/environment/Japanese-

way-recycling-waste/102/i22
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Use renewable enerﬁ/
solar panels, fuel-ce

https://www.youtube.com/watch
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to reduce carbon emissions:

s, wind ener7gy etc

v=XPKGLJaZyXg



Reduce food waste and loss
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In Japan, approximately 6.5 million
tons of food that is still edible are
disposed as leftovers or past
expiration date.

More than half, 3.5 million tons, is
from the business sectors.

About 2.9 million tons come from
households. Mostly are leftovers
such as spoiled food or edible
peels.

AEElications such as Reduce Go,
TABETE and FOODPASSPORT,
connect restaurants and cafes that
do not waste food.

You may refer to the link below for
more actions:

https://www.gov-
online.go.jp/useful/article/201303/
4.html




Have you ever
opened your
refrigerator and

felt a surge of
anxiety?

Source: https://www.bbc.com/future/article/20240715-the-simple-
japanese-method-for-a-tidier-and-less-wasteful-fridge
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Recognition and
awareness promotion

* JAPAN SDGs Award: to promote outstanding efforts, either
domestically or internationally for SGDs achievement.

* JAPAN SDGs Association: private organization that aims to promote
efforts to achieve the "SDGs (Sustainable Development Goals)" by
raising awareness of the goals and supporting various activities by
companies, organizations, and individuals. https://japansdgs.net/

Examples:

* Uomachi Shopping Street Association
* Osaka Prefectural Government

e Kyushu Rikisaku Community

* TABLE FOR TWO International

* Fuji Optical Co., Ltd.

Source: https://www.mofa.go.jp/policy/oda/sdgs/award/index.html
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‘Fukuoka Method’
Underground rainwater harvesting tank “Tametotto” in collaboration with Fukuoka-based constructor Daiken.

“It was an eye-opener and | now understand better how each of us have a role to play towards the
achievement SDGs, said an editor of a local newspaper in Japan”
“This story was well understood and appreciated by a wide Japanese audience who knows

SDGs only too well in theory but find it difficult to practice in everyday life.”

Source: https://unhabitat.org/news/27-jan-2021/contributing-to-sdgs-through-japanese-low-cost-and-sustainable-
environmental
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Organizations for Promoting Sustainability in
Japan

e Sustainability Forum Japan
Link: https://www.sustainability-fj.org/

* Sustainable Brands Japan
Link: https://www.sustainablebrands.jp/

These organizations are promoting information disclosure and
sustainability for people and businesses.
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Expansion of efforts internationally
 Awareness raisingin
international stage
* Tokyo Olympic / Paralympic
e 2025 World Exposition

(https://www.exp0o2025.or.jp/en
/overview/ )

e Partnership with international
regions through Public Private
Action for Partnership (PPAP).

* Examples are available in the
link below:

https://www.youtube.com/watch
?2v=u80LKh66Wmg
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* Understanding of natural science and materials
Conclusions science can help in tackling the climate issue toward
achieving a sustainable future.

* Awareness of natural science and materials science is
important in preserving our environment and creating
much needed new sources of energy.

* Most importantly, no matter how small an effort s,
everyone can contribute toward SDGs.
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Group work discussion

. Work together in your groups to develop an
initiative that you, as high school students, can
undertake to contribute to the Sustainable
Development Goal assigned to you.

Draw on your experiences and knowledge from
your background to address the issue.

. Consider the pros and cons of your idea.
How does it impact other lifeforms?
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Presentations



CLEAN WATER
AND SANITATION

-56 -



Al SDGs6

Our group discussed Goal 6: CLEAN WATER AND SANITATION. Currently, 2.2 billion people in
the world lack access to safely managed drinking water, and 3.5 billion people lack access to safely
managed sanitation. The purpose of this goal is to ensure the availability and sustainable
management of water and sanitation for all. We considered solutions to this goal from three
perspectives. First, regarding education, we aim to raise awareness about water issues by issuing
warnings through social media and posters. Additionally, in schools, we will create committees and
hold competitions to promote water conservation. For sanitation, we will educate people in
developing countries about the responsible disposal of sanitary products. For example, after using
toilets, it is important to flush. Furthermore, sanitary pads should only be disposed of in designated
sanitary boxes. However, as high school students, it is challenging for us to travel to developing
countries, so we will teach people through online classes and by sending posters. Second, regarding
fundraising, we recognize that nothing can be accomplished without financial support. Therefore, it
1s essential to create fundraising organizations and donate money to associations that address clean
water and sanitation issues. The funds raised would significantly improve facilities such as
restrooms. Additionally, we believe it is necessary to request government support for the costs
associated with water purification models. With sufficient funding, we can also develop our ideal
sanitation environment. Finally, regarding the distribution of supplies, sending toilet paper, soap,
sanitary napkins, medicines, and other hygiene products to developing countries can greatly improve
their quality of life. Soap helps people maintain hand hygiene, while clean sanitary products ensure
bodily hygiene. Medicines can protect individuals from diseases, and sending water purification
bottles can also be beneficial, as they can purify various types of water using filters. In conclusion, we
discussed how to approach the issues related to Goal 6, believing that education, funding, and

distribution are the three most important actions we can take
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CLEANWATER
AND SANITATION

-58 -



A2 SDGs6

Our group discussed about Goalé CLEAN WATER AND SANITATION.

In the world,only 56 percentage of population are using safely managed sanitation services. And 24
percentage of population are using basic sanitation services.The others can’t use enough sanitation
services.It is a big problem.We have to solve it .Our team found some solutions so I'll show you.
First,we can donate some money to provide sanitation services but if we want to collect much
money,we have to ask many people to help us.So we should use SNS to share this problem.Many
people use SNSso we might be able to gather many money and good ideas.If we can collect much
money and governments help us,we can build some facilities to clean water and sanitation. First
facilities are stations to collect information about water.If we install devices in rivers,they will send
information about rivers to those stations. Second facilities are water filtration planets. Third
facilities are desalination of sea water plants.If there are these facilities,we can use safety water
without rivers. And Fourth sewage plants. Of course, reducing waste of water is important too. We

can recycle water to wash our cars or to use agriculture. Anyway we can solve this big problem.
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AFFORDABLE AND
CLEANENERGY

ALy
~ Cd
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B1 SDGs7

Participating in the High School International Conference was an incredible experience that allowed
me to explore and discuss global issues related to the SDGs (Sustainable Development Goals). The
conference's main theme was sustainability, and it provided a platform for students from various
countries to engage in thoughtful discussions and collaborative learning.

The event began with a lecture from a professor on what we, as high school students, can do to
contribute to the SDGs and sustainability. The professor's insights helped set the stage for our
discussions. We were divided into different groups based on our interests, with science-based groups
focusing on technical solutions, and arts groups exploring ideas from humanities and social sciences
perspectives.

I was part of the science group, where we discussed SDG 7: Affordable and Clean Energy. Our
discussions focused on the development of new renewable energy sources. We shared knowledge, asked
questions, and aligned our understanding of various concepts. Each member then chose a specific topic
to research further. I focused on solid-state batteries, a technology that companies like Toyota are
exploring for use in vehicles. I researched their mechanisms, advantages, and challenges. Other
members researched different energy solutions, and we all presented our findings.

Through our discussions, we realized that while each energy solution could address certain issues, they
also had limitations or could lead to new challenges. We concluded that a combination of different
energy sources, leveraging their strengths and mitigating their weaknesses, might be the best
approach. We also recognized the need for continued technological development.

This conference highlighted the importance of understanding diverse perspectives and the need for
young people to take initiative in shaping a sustainable future. It was a valuable experience that
showed me the importance of thinking globally and acting collaboratively. I am grateful to my fellow
participants, the university student TAs, and the professors for making this journey both educational

and enjoyable.
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AFFORDABLE AND
CLEANENERGY

ALy
~ Cd
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B2 SDGs7

This time, we discussed clean energy with international students from different countries and
deepened our understanding of the issues facing modern society.

First, we were divided into the humanities and sciences the day before the discussion, and on the day
of the discussion, both groups came together to present a shared solution. Our group came up with
the idea of using cartoons to raise awareness about clean energy generation. I believe we were able to
deepen our discussion on the various issues leading to this solution, transcending national and
generational boundaries.

It was a very meaningful experience.
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INDUSTRY, INNOVATION
ANDINFRASTRUCTURE
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C1 SDGs9

I was very much looking forward to this year's international conference. The reason is that I can meet
Nin, who I became friends with at an international conference last year. When I met her on the day, 1
felt relieved. Also, I was nervous when I saw high school students from all over the world. The keynote
speech was a very informative story that struck us today. After that, they were divided into groups and
had a discussion. The theme of my team was No.9 Industry Innovation and Infrastructure. Since there
were many things that we didn't really understand about our theme, we first discussed SDG’s, which
everyone in the group was interested in. Next, we researched and presented our themes on our own.
We decided to make a poster based on the idea we thought was good.We made posters about sustainable
house They have 5 points. The first is Paint, the second is Energy, the third is Cement, the fourth is
the Bricks, and the fifth is Decors. We wrote down the details about it and showed it to the art group
the next day.They showed interest in our posters. On the other hand, it was interesting that the posters
of the art group were supposed to have the same theme, but the content was completely different.
However, when the two groups merged together, the conversation did not progress and was in trouble.
Furthermore, I was very impatient because there was an announcement that day.Thanks to our TA,
we managed to settle the story, and I was relieved that we were able to make a poster safely. However,
although the content of the presentation was difficult and difficult for me, the question-and-answer
session was managed by my friends. Our TA were very kind, and I was able to participate very much
because they spoke slowly when there was something I didn't understand.In the future, I would like to

improve my English and challenge the meeting again. Thank you very much.
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INDUSTRY, INNOVATION
ANDINFRASTRUCTURE
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C2 SDGs9

Our team’s SDG was Goal Number 9,” INDUSTRY, INNOVATION, AND INFRASTRUCTURE.” We
focused on two relevant targets: "technology for everyone" and "sustainability by innovation." We
concluded that education will be the key to accomplishing each target, even though it works
differently. For example, technology transfer is one approach for developing infrastructure in 3rd
world countries. Yet this cannot serve as a fundamental solution to the present situation since it is
difficult for not well-educated people to maintain those technologies. About innovation, we have
thought of one specific technology idea, “sustainable house.” Yet, it all comes from academic
knowledge. To have people use those innovations, we need to increase people’s awareness to take
action.

Those can also come true through education. But how can high school students achieve those?? One
idea is that we, students of developed countries, go to 3rd world countries in the “two-way” exchange
program and share the experience with organizations with greater power. Eventually, we will

accomplish our two goals. Let's make a sustainable world for everyone together.
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D1 SDGsl11

The poster presentation consisted of four parts: using a smartphone app to prevent disasters and
encourage people to bike and walk, collaborating with stores to use composters and obtain fertilizer,
farming with the fertilizer obtained here, and maintaining services with income from the sale of
vegetables and fruits. The first part , the application involves displaying a map in the event of a
disaster, such as a tsunami or earthquake. By displaying the current location, evacuation routes, and
evacuation sites, the application allows for efficient evacuation, and high school students can also
help by guiding the elderly and other people in need. In addition, as a daily function, points and
coupons are accumulated according to the distance of walking and cycling, and can be used for
shopping on the Internet shown after this.

The next content will be recycling of waste products, food waste, and waste oil from restaurants and
stores, respectively. From the waste products, the company will make practical products such as
furniture from them and sell them to make a profit. The nutritious parts of food scraps are dried and
fed to livestock, and the wet parts are mixed with soil and used as fertilizer in the composter to grow
vegetables in the vacant space of the school. This will be sold online, as mentioned above, to people
all over the country and to neighbors at direct sales. The vegetables produced here will also be made
into pickles and stored for a long time for use in restaurants, helping to improve the skills of high
school students and reduce food loss. Waste oil can be used to move these items with less
environmental impact than new fuel. In addition to this idea,

fruit trees could be grown in the vacant space at the school, and the fruits grown there could be sold
in the same way.

During the presentation of this poster, a question was raised as to whether it would be difficult for
high school students to safely handle a digital map application such as this one. However, it was
concluded that it may not be technically impossible to solve this problem by relying on external

services such as Google Maps.
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D2 SDGsl11

Our group focused on SDGs Number 11, SUSTAINABLE CITIZENS AND COMMUNITIES. During
our discussions, we thought of solutions to three problems connected to this SDGs. These three
problems are air pollution, waste and how to build an inclusive community.

First, we came up with some solutions to solve the air pollution problem. Our first idea is to use a
point system to encourage people to create less pollution.

For example, if you walk to school, you get points that can be used for discounts at stores. Our second
idea is to educate others in making a 'Green City' where has green towers and green curtains .For
example, high school students could teach younger students how to plant Second, we came up with a
solution to solve the waste problem. Our idea is to encourage others to use the "Last Bite " app. Let
me explain a little about this app. This app connects stores and consumers with the goal of reducing
waste. For example, food waste is turned into fertilizer and used to grow vegetables in school
gardens. General waste is upcycled so that it can be of use to others and not just thrown away. Also,
products are discounted and sold at a lower price. The third problem we looked at is how to build an
inclusive community. We thought a sustainable city should have more interaction between different
generations. We, thought of two ways to make that happen. The first one is to develop a volunteer
program where high school students could give training to elderly people on how to use basic
functions of different technology and internet safety. The second one is to develop an application that
is designed to help community members, especially elderly people, find a nearby evacuation

center in a disaster. In conclusion,we thought it is necessary to people’s cooperation and

applications to realize sustainable cities and communities.
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E1 SDGs12

Our team discussed the goal Number 12, "RESPONSIBLE COMSUMPTION AND PRODUCTION".
We were thinking about problems first and we concluded that there are 3 problems: that people want
quantity over quality, that People want to follow the trends and multiple wastes like plastic, clothes
and E-waste. To deal with these problems we suggest 2 solutions. The first solution is to change
people’s awareness. We came up with a simple game to help consumers and producers learn good
consumption practices. It allows you to experience both the operator and consumer side of the
company, tapping on the options to consume and produce more and more. Then, if you consume or
produce in an environmentally friendly way, you earn the title of good consumer or producer, and if
you consume or produce in an environmentally bad way, you earn the title of over-consumer or over-
producer. This is based on a points system, so if the company makes money but is not ethical, it loses
points. You are rewarded with points earned in this game. Changing people’s awareness makes it
easier to carry out the second solution. The second solution is actions based on the 3R principles. We
proposed buying products made by more durable materials to accomplish ‘reduce’. Buying sturdier
clothes, even if they cost a little more than buying cheaper clothes every year, can save you money
while helping to ‘reduce’ in the long run! To achieve ‘reuse’, we suggested that people use an app they
can sell things they don’t use anymore, and someone can buy that: a second-hand app. It connects to
also reduce new products and waste. We believe that government cooperation is absolutely essential
to promote ‘recycle’ because it costs heaps. But it is the easiest and most efficient way for people to
contribute recycling to put some smart bins that you can get rewards when you throw away plastic
bottles into those bins. In addition, it is important for companies to use recyclable materials when
they produce anything. This reduces the use of new resources and is environmentally friendly.

At last, to achieve this goal, it definitely needs everyone’s cooperation including consumers,

government and companies. Let's all change our attitudes to consumption.
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E2 SDGs12

In my group, we discussed "responsible consumption and production."

To think about that, we came up with some problems, such as food waste, energy consumption, overproduction,
and so on. We tried to make a solution focusing on "overproduction" because overproduction requires a lot of
resources, which has bad effects on the environment. We thought there are three reasons causing this problem:
people wanting new things, prioritizing quantity over quality, and following trends. An example is the "iPhone."
New iPhones are released every year, even though there are only a few differences. But people tend to buy them
just because they are new products. We thought this might lead to "overproduction." Also, we think that this
problem increases waste. As an instance, we identified several types of waste. There are many types of waste,
like e-waste, plastic waste, and low-quality, cheap products. E-waste comes from electrical appliances, like
smartphones. Smartphones have short lifespans, which makes it easier for us to dispose of them. An example of
plastic waste is plastic bottles and plastic packaging. How about low-quality, cheap products? This relates to the
reason why overconsumption occurs. Low-quality products are easy to break, and cheap products are easy to
buy. Many people prefer quantity over quality, and plastic products are often the answer to their choice. We
have to solve these waste problems. To do this, we focused on the 3Rs: reuse, reduce, and recycle. Speaking of
recycling, most parts of smartphones can be recycled. On the other hand, using alternative materials can reduce
the amount of plastic. For reusing, we can promote the use of secondhand products, such as used cars and used
clothes. This idea is easy to think of, but to practice it, we need to change our mindset. To change people’s
minds, we suggest the campaign "Waste or Wealth." This campaign aims to educate people about what waste is
and what wealth truly means. It consists of three main elements: Raise awareness, Educate the younger
generation and Take action. We also talked about a specific solution that we can implement in our school. This
1s because young people today will have a big impact on society in the future. First, we suggest creating posters.
By visualizing the problem, people can understand it more easily. It would be even better to include images of
eco-friendly and non-eco-friendly worlds, like the poster we presented. Second, we recommend holding quizzes
in classrooms. Because quizzes are fun and engaging, they can be an effective way to teach people about the
seriousness of the problem. Third, we propose installing recycling bins. Without practical methods to address
the problem, people might forget what they should do. To prevent that, we should provide ways for everyone to
contribute to protecting the environment. Following these methods can also give people a sense of
accomplishment.

With these solutions, we believe we can address the issue of "overproduction."
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F1 SDGs13

We came up with the SEE program as a way to achieve the 14th goal of SDGs, climate action. SEE is
in short for Sustainable Education Enrichment. First, elementary school students learn about
environmental issues and, after that, take simple actions, such as growing green curtains. The
students can step up to the next stage if they graduate the previous stage.

In junior high class, students try to cook considering "£27=LV/4L\", and in senior class, students
measure the p.h. of the rivers to make their understanding of these issues deeper.

It is also important to tell what we have learned to the next generation, for example, by M&LIX
LY. After having completed all of the SEE programs, the students and schools will receive a
certificate, which is the unique point of this idea. After completing the SEE programs, if you take
some action for the environment, you will be in heaven on Earth, and if not, you will be in hell on

Earth. These were our final ideas how to achieve this goal by education.
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F2 SDGs13

In my team, we were thinking about the number 13 on the SDGs (Sustainable Development Goals)
climate action. This is not a simple thing, so we must think about it bigger thing. On the first day, we
separated science and global teams. We researched global warming issues to discuss and explain then
each other. Moreover, we expressed our thoughts in words and exchanged opinions. I think talking with
many people in other countries is important. Like me, Japanese students hesitate to speak up because
they are afraid of failure. At this time, I tried to speak English even if my grammar was not perfect. The
first day was a great opportunity to communicate difficult topics to others to the best of my

knowledge. On the second day at first, the science and global groups came together to discuss the same
topic and make a poster to give a presentation. By talking to them, I was able to get new perspectives
that I hadn't considered before. It was a great time to spread my world. Speaking English to explain my
ideas was difficult for me but I continued challenging. After lunch, we practiced making posters and
presenting them. When I didn't know how to explain it, the overseas students and university students
kindly explained it to me. I will talk about our presentation. First, we focused on whether the theme of
climate action could be realized in the educational aspect of Japanese schools. The first idea is to create a
new club where students can explore global environmental issues and global warming. The second idea is
to explore these topics in math and science classes and present them in English classes. The first idea is
to create a new club where students can explore global environmental issues and global warming. The
second idea is to explore these topics in math and science classes and present them in English

classes. The benefits of doing this are that it will make the students' parents happy, and it is thought to
lead to local revitalization. The poster features the pheasant, Japan's national bird, which is the symbol
of this activity, and conveys the message that we too should rise to become as strong as the

pheasant. Furthermore, the title was “environment” written in kanji to capture the interest of the
listeners. I was nervous when I first started speaking and couldn't speak well, but I got used to it as I
gave more presentations. I was also fascinated by the amazing presentation skills of people from other
countries, and I think my own skills improved. I was happy to receive praise from many people after my
presentation. If I could not speak and take a communication well, other people had always have helped
me. They were helpful to me, so I want to improve my English skills quickly and use them in the

future. I also want to protect the Earth without forgetting the SDGs that I learned about this time.

-79 -



1 4 tlfrl[ﬂw WATER




G1 SDGsl14

So at the first day we just listened to a presentation from the professor talking about the impact of
the nature on us and mainly focusing on the SDGs and how our world is trying to help the
environment in various ways. We learned about our global issues with different aspects and we also
had the chance to watch some short videos talking about the disaster that may happen to us and to
our future world. After that we were separated into 2 teams the science team and the arts team and
each group were again separated into a few groups. Each group had a task to think about an idea
focusing on one goal of the SDGs. My team had to think about an idea that is related to the industry
goal in the SDGs. I had so much fun talking with new people and expressing my ideas in English. It
also helped me improve my English skills and to understand the importance of the group work. When
we were thinking we especially focused on making each one of us express his idea and after that we
thought about choosing only one idea from all the ideas that were said and also tried to put some of
the other ideas into the idea we had already chosen to make it even better. After deciding the main
theme of our idea we decided our idea into a few factors and each one of us searched about a factor.
When that was finished we mixed all of our searches to come up with the final shape of the idea that
is realistic and matches with our SDGs goal. After that all the groups that were thinking about the
same goal of the SDGs no matter what team they r located in were randomly mixed and each new
group had to share the ideas they got from the science perspective and the arts perspective to create
a final idea and present about it to all other groups. It was quite successful at least for me because 1
felt my thinking and team working ability had developed and also because I made some great new

friends and had some fun exchanging some thoughts about our daily life.
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G2 SDGs14
Our team’s discussion theme was SDGs14: LIFE BELOW WATER. That is to protect the biodiversity under the
sea. Our group consisted of three Japanese students, two exchange students from Germany, Pakistan, and
Austria, as well as two teaching assistants (TAs) from Nagoya University, who helped guide our discussions. On
the first day, we were divided into the science group and art group, each discussed the theme from their
respective perspectives. I was in the science group. On the first day, we started by identifying the main issues
related to SDG 14. It was difficult not only to express my own thoughts in English but also to completely
understand my teammates’. However, we found three main problems.
1. Overfishing and illegal Fishing: These activities are causing a decline in fish populations.
2. Plastic Pollution: Plastic waste, which remain as microplastics, is harming marine life and ourselves.
3. Lack of knowledge: most of us don’t know what the problem before we searched in the Internet so we add
this for the problem.
We then divided into smaller groups to brainstorm solutions for each problem. On the first day, we have enough
time to discuss and get to know each other better. I could actively participate in the conversation and
understand the perspectives of my team members. On the second day, the two groups (science and art) that
discussed about the same theme were combined. We formed new teams by mixing the members from both
groups. In my group, only I wasn’t good English speaker, so I was too busy to understand what we were
discussing. There are so many ideas about the solution, because it was the collection of two groups’ idea. We
thought thinking solutions to every problem is impossible, so we focused on the ‘Plastic Pollution’, especially the
microplastic, and thought some solutions for that. Microplastic are made by plastic waste. Plastic didn’t
decompose and remain in the sea. The fish eat the microplastic and through the food chain, as the result, we eat
microplastic without knowing that, so we thought that is the most important problem of all them. The solution
was written in our poster in the left.

Here’s my reflection on the experience: I really enjoyed engaging in discussions in English with students from
other countries. And I realized that SDGs was the topic that people from all over the world could discuss
together. What was especially interesting was realizing that each person brought a unique perspective, likely
influenced by their cultural background and environment. But most of all, I was very regrettable that I couldn’t
discuss well because, my English skill was not enough, and I didn’t have enough knowledge about the global
issues. This experience motivated me to improve my English and be expand the knowledge about the world. I
hope I to join this discussion again next year and contribute more meaningfully
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H1 SDGs15

Our discussion theme was SDG15: Life on Land. We will write here about the current situation,
problems and solutions for them. Since there are so many problems and they link each other, we
will focus on 2 problems here. First, deforestation is a serious problem all over the world.The left
graph shows the monthly loss of trees in the United States. You can see the loss number increasing
in June and August, and it’s because of the forest fire. In other areas, illegal cutting, acid rain and
more are also causes. As a solution for deforestation, we can do several things. For example, we can
donate some money for nature conservation organizations. If you prefer more straight action, you can
do some volunteer work like tree planting. Also, fire prevention or supporting sustainable forestry
practices are effective ways. Second, invasive species also cause problems. In the U.S. , Emerald Ash
Borer, an invasive insect, kills trees. In Japan, American crayfish eat local fish and it has been a
problem these days. In general, invasive species which extremely kill local species or compete with
them are harmful for nature. It leads to a collapse of local ecosystems, and so we have to deal with
these problems. As a solution for the invasive species’ problem, we came up with some ideas: public
awareness, volunteer work, neutering, predator introduction and pesticides. As a conclusion, we can
say that the key to sustaining co-existence is education and cooperation. We hope this event leads to

raising environmental awareness and international understanding.
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H2 SDGs15

Our team discussed the 15th goal of the SDGs "Life on land". Our them is alien species' and we focused on raccoons. First of all, Japan has
an endemic species of raccoon. It called tanuki. The tanuki has a rounded shape. And the tail is black, short and round, and it ears are black
too. Paw is like a dog's. It is only found in Japan, China and part of Russia. Raccoons have a striped tail and black around the eyes. They have
a white face and pow are like a fox. They are larger than tanuki. They live wild in the USA and Europe. And why raccoons in Japan?
Raccoons were imported in the 1900s because of the popularity of an anime about a boy who raises a raccoon. One of the problems are that the
raccoon population increases rapidly and the tanuki population decreases. It bites us and we get sick, crops are eaten by it and it gets into
our house and makes noise. It comes down from the forest and harms our lives too. The solution to these problems is to reduce the number of
raccoons. First, the government traps raccoons and sterilises them to prevent them from multiplying. We tag them so we know where they
are. Next is most important. We give them a vaccination with a sterilising effect. If we did the vaccination, we wouldn't have to do the second
step. But it needs a lot of money. Besides, we are not sure if there is a vaccine with this effect. After these steps we return the raccoons to
the forest. No more raccoon babies will be born. This is the solution we thought. Next is Pros. We thought we could protect the tanuki and the
forest. Because the raccoon eats same things with tanuki. And raccoons live in the same place as tanuki. So tanuki have been deprived of food
and habitat by raccoons. Then the number of raccoons will decrease and tanuki can live where they used to. Also the number of tanuki will
decrease, biodiversity will be loose. This is bad for the forest, which needs biodiversity. It's made up of many different species. Therefore, if
the number of raccoons decreases, return to the original state and return various species habitats. Cons has five points. First, we need
government help. Second, it needs huge funding. We thought almost materials are expensive. Third, we can't imagine what will happen
after the raccoons are released. Fourth, it takes time to catch raccoons. Catching raccoons is a must in this plan. Fifth, we need a licence to
trap animals. And it takes time to get a licence. There are disadvantages in solving the problem. Finally, there is the impact of this solution
on other forms of life. This solution will prevent negative impacts not only on biodiversity but also on agriculture. Especially in terms of
biodiversity, the predation of endemic species by raccoons has become a problem, as well as the deprivation of food for endemic species. This
solution is also effective in reducing agricultural damage caused by raccoons. In fact, humans are also affected by raccoons. The economic
damage caused by raccoons is estimated at 1.4 billion yen. Raccoons can also carry pathogens to human food crops. This is an explanation of
the impact of the solution on other forms of life. These are things we have thought about.
In integrating these two ideas, the poster focused on the Science Group's idea of using smartphones and the Art Group's idea of using
coupons. Some of the ideas that came out of the meeting were actually reflected in the posters, such as combining the map-related parts of the
Science and Art Groups, or adding the Science Group's section on food circulation to the Art Group's section on points of interest.During the
actual discussion, the poster was divided into several parts, and a person was assigned to each area to basically allow that person to do the
work efficiently. Of course, Japanese people, much less first-year high school students, are not completely capable of hearing and speaking

English, so we asked them to speak slowly, communicate by writing on paper, etc.
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Concluding Remarks Srna Zafirovska
Nagoya University Affiliated Upper and Lower Secondary School

I would sincerely like to thank everyone who participated in realizing the 2024 Global Science
Conference under the theme SDGs: What We Can Do as High School Students. The conference
was held at Nagoya University and hosted high school students from various parts of the world
who worked together and undertook the challenge of advancing the sustainability agenda. I
believe this year was particularly challenging as students were required to think about their
assigned SDG from both a science and an arts perspective. However, this interdisciplinary aspect
of the 2024 Global Science Conference was also its main strength. By pushing the students to
think in a multidimensional way, they got to experience the complexities of the real world and
the interconnectedness of the SDGs. They learned that the advancement of sustainability is not
the responsibility of a single individual or profession. In reality, the successful realization of the
SDGs relies on policymakers, educators, scientists, farmers, artists and many other actors in
society, not just within one country but across borders and nationalities. This conference
replicated society on a small scale, where students from different academic and cultural
backgrounds had to adopt a leadership position, communicate to find common ground, and
devise a plan for advancing the SDGs within the course of two days. At first, [ was slightly
worried it might be too difficult a task, but they exceeded my expectations with their creativity
and in-depth thinking. I also applaud the teaching assistants who guided the students and helped
them deliver very coherent and persuasive presentations. The importance of a sustainable future
is undeniable. While it is in humanity’s nature to constantly evolve, development that comes at
the expense of nature and human wellbeing is not progress in the right direction. Educational
efforts such as the 2024 Global Science Conference are invaluable for equipping upcoming
generations with the knowledge and skills necessary for treading the path to sustainability even

beyond the completion of the 2030 Agenda.
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