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FACILITATING GLOBAL CLIMATE CHANGE EDUCATION: A
VIRTUAL FUTURE CREATING WORKSHOP APPROACH
Socorro Aguja, Professor, Graduate Studies and Applied Research, De La

Salle Araneta University

This article explores the implementation of an online Future Creating
Workshop (FCW) as a pivotal planning strategy for the Global Climate
Change Education Initiative (GCCEI). The GCCEI, an Educational Action
Research project, engages students aged 11-14 in examining the
multifaceted impacts of climate change within their local communities and
on a global scale. Through a detailed account of the FCW process, grounded
in Critical Utopian Action Research, we discuss the challenges and successes
encountered in launching this initiative amidst the pandemic. The article
reflects on the implications of this approach for problem-based and
multimodal learning, offering a model for educators and researchers to
cultivate meaningful climate dialogue among students.

Introduction

Climate change represents a pressing global challenge, intersecting with
critical issues such as public health, economics, and geopolitics. The Global
Climate Change Education Initiative (GCCEI) aims to foster climate literacy
and inspire youth to engage actively in addressing these challenges. Central
to the GCCEI is the belief that young people can catalyze meaningful change
through collaborative learning and dialogue.

However, the COVID-19 pandemic disrupted traditional educational
models, necessitating innovative approaches to achieve GCCEI’s objectives.
We adopted a virtual Future Creating Workshop (FCW), a participatory

planning method rooted in Critical Utopian Action Research, to navigate
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these disruptions. This article examines how the FCW framework facilitated
the co-creation of strategies for advancing climate education, its benefits in
fostering multimodal learning, and its potential as a scalable model for
global application.

Global Climate Change Education Initiative

The GCCEI is an Educational Action Research project designed to
provide middle school students with the tools to explore the impact of
climate change on weather patterns, health systems, cultural traditions, and
political dynamics. By connecting students across international borders, the
initiative fosters diverse perspectives and a shared sense of responsibility for
global climate action.

Key to the GCCEI is its emphasis on inquiry-based learning, where
students analyze local and global climate data, participate in collaborative
projects, and propose solutions to climate-related challenges. This holistic
approach aims to empower students with critical thinking skills, empathy,
and agency in addressing the climate crisis.

The Future Creating Workshop (FCW) Framework

The Future Creating Workshop, originally developed by Robert Jungk,
is a structured participatory method that facilitates collective envisioning
and planning. The virtual adaptation of the FCW enabled participants to
collaborate remotely, addressing the constraints posed by the pandemic. The
workshop comprises three phases:

Critique Phase: Participants identify and analyze existing challenges in
climate education.

Fantasy Phase: Creative brainstorming generates visions for ideal future

scenarios in climate education.
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Implementation Phase: Practical strategies and actionable steps are co-
created to realize the envisioned futures.

Grounded in Critical Utopian Action Research, the FCW emphasizes
democratic participation and transformative action. This aligns with
GCCEI's commitment to empowering youth as co-creators of knowledge
and solutions.

Methodology

Our online FCW was conducted with diverse participants, including
students, educators, and climate advocates from multiple countries. The
workshop utilized a multimodal approach, incorporating video
conferencing, collaborative digital whiteboards, and breakout sessions to
simulate the dynamics of an in-person workshop.

Participants were guided through structured activities designed to
foster critical reflection, creative ideation, and collaborative planning. Data
collection included recorded sessions, participant reflections, and
observational notes, providing comprehensive insights into the workshop
process and outcomes.

Challenges and Lessons Learned

The virtual FCW presented several challenges, including technical
barriers, varying levels of digital literacy, and difficulties in sustaining
engagement across time zones. Despite these obstacles, the workshop
yielded valuable insights:

Increased Accessibility: The online format broadened participation,
allowing individuals from remote areas to engage in the dialogue.

Enhanced Multimodal Learning: Combining visual, auditory, and
interactive elements supported diverse learning preferences and facilitated

deeper engagement.
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Collaborative Problem-Solving: The structured phases of the FCW
empowered participants to move from abstract discussions to concrete
strategies for action.

Outcomes and Implications

The virtual FCW culminated in actionable strategies to enhance climate
education, including:

Development of an international student exchange program focusing
on climate research.

Creation of digital resources, such as interactive simulations and
localized climate data visualizations.

Integration of climate education into broader curricula through
interdisciplinary approaches.

These outcomes highlight the potential of FCW as a replicable model
for fostering collaborative, problem-based learning in diverse educational
contexts.

Reflections on Problem-Based and Multimodal Learning

The FCW approach aligns closely with principles of problem-based
learning (PBL), where students engage with real-world challenges to
develop critical thinking and problem-solving skills. The integration of
multimodal tools further enriched the learning experience, enabling
participants to communicate ideas, synthesize information, and co-create
solutions effectively.

This approach wunderscores the importance of interactive and
experiential learning in equipping students to navigate complex global
issues like climate change. By combining critical reflection with creative
action, the FCW fosters not only climate literacy but also a sense of agency

and collaboration among students.
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Conclusion and Recommendations

The virtual Future Creating Workshop demonstrates a promising
approach to advancing global climate education in a rapidly changing
world. By engaging students as active participants in the dialogue, this
method supports the development of essential competencies for addressing
the climate crisis.

Future research should explore long-term impacts of such workshops
on student learning and community engagement. Investments in digital
infrastructure, teacher training, and interdisciplinary curricula will be
critical for scaling this model and ensuring its sustainability.

As educators and researchers, we must continue to innovate and
collaborate, leveraging tools like FCW to prepare the next generation for the

challenges and opportunities of a climate-affected world.
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PRIVATE INTERNATIONAL LAW AND SPACE VELOCITY: THE
PROBLEM OF REGULATING PRIVATE LAW RELATIONS AT A
DISTANCE OF LIGHT YEARS
Kostiantyn Shyshkarov, PhD in Law researcher of the Department of
Private International Law of Institute of International Relations Taras

Shevchenko National University of Kyiv, Kyiv, Ukraine

Novelty as an idea and additional information that raises additional
questions. When you look at any object in the Universe, you do not see it as
it is at the moment of observation. This concept may be perceived as
futuristic, potentially by centuries or millennia, as evidenced by the
mathematical Fourier series of the 18th century. This found its application
and commercialisation in the 21st century in the technology of smartphone
displays and tablets, among other devices. The speed of light, despite the
fact that it is the highest (known to mankind today) speed at which any
signal can propagate through the Universe, is still finite(?). No matter how
close or far away an object is, you only see it as it was a certain amount of
time ago: now when the object you see emitted (or reflected) light. The fact
that light must travel from the object under study to the observer creates a
gap in knowledge about that object that can only be filled by mental
inference. Every observer in the Universe, unless they have spent a large
amount of time travelling at close to the speed of light (or have been in an
extremely strong gravitational field, such as a black hole event horizon), will
perceive "right now" as the same moment in time relative to the Big Bang;:
13.8 billion years have passed since that event. For closely spaced objects, the
speed of light is large enough that the time difference between the source

and the observer can be neglected in most cases. But the further we look, the
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further back in time we go, and the closer to the moment of the Big Bang we
look. This means that when a distant observer look at the Earth, he sees us
as we were in the past. This is what someone looking at our planet could
conclude:

1) from Voyager 1, the most distant human-made spacecraft from us
today. Currently, Voyager 1 is 157.8 astronomic units (the distance from the
Earth to the Sun) away from us - about 23.5 billion kilometers in more
familiar terms. Launched in 1977, it took 45 years to reach its current
location, which is already outside our solar system. It is one of only five
spacecraft currently moving away from our solar system, and it will remain
the furthest away for all time, unless we launch a new spacecraft that can
overtake it. And yet, being so far away - farther than any planet, moon,
asteroid or Kuiper belt object in our solar system - it sees planet Earth with
a delay of less than a day. It sees us as we were just 21 hours and 46 minutes
ago. An observer on the Moon sees us as we were ~1.25 seconds ago; an
observer on Jupiter, now at the closest distance in 59 years, sees us as we
were ~33 minutes ago; an observer on Pluto, now 5.1 billion km away, sees
us as we were ~4 hours and 44 minutes ago.

From any place in or even near our solar system, the depth of the view
into the past will be very small - especially if we think on a cosmic scale.
Another way to look at it is that even one light year is a very, very long
distance compared to the scale of our solar system; a distance that Voyager
1 will not cover in tens of thousands of years.

2) TOI700 is the first star system to discover an Earth-sized exoplanet in
its habitable zone, located 101.6 light-years from Earth. When viewed from
this world, the Earth looks like it did just after the end of 1920. It would take

15
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more than 2 centuries for messages to be exchanged in both directions; no
one would ever live to see a reply to a message sent by another person.!

In view of the above, the question arises as to what the starting point for
the commencement of the limitation period in relation to a particular legal
circumstance, transaction or contractual relationship is? The starting point
of the transaction? Will such circumstances be subject to the jurisdiction of
the Earth or colonies of Earthlings on other space objects closer to which the
events with legal consequences occurred? Right now, for example, it is
possible to use the Earth's space law conventions as a legal basis, but this
area has prospects for development, as well as in relation to private
international law: property rights, the right to choose the jurisdiction (lex
loci), the location of property, which may affect the jurisdiction of choice of
the law governing it. It is not known whether humanity will encounter alien
civilizations that are like humanity on Earth and such civilizations may also
have their own rules of law and what will be the source of private
international law in this case. Should we be observed in 1920, for example,
we would be able to ascertain the identity of the perpetrator, the location,
the manner, and the time at which a criminal act was committed. However,
this is a matter that falls within the purview of criminal lawyers.

However, assuming that humanity will be able to develop technologies
for travelling to other galaxies, the question of the moment of reference of a
transaction becomes interesting. In private international law, there is a
concept of "place of performance" (locus regit actum), which determines

which law applies to a particular transaction, such as a contract or

! National Geographic — Astronomers identify the stars where any aliens would have a view of Earth:
https://www.nationalgeographic.com/science/article/astronomers-identify-the-stars-where-any-aliens-would-have-a-
view-of-earth
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agreement. As a rule, this law is determined depending on the place where
the transaction was performed.

When it comes to space travel and activities in space, legal issues
become somewhat more complex. There are documents that define the
principles of state activity in space, such as the United Nations Outer Space
Treaty (1967) and its additional protocols. However, these documents relate
mainly to the legal regime of planetary bodies in the solar system, which are
currently the objects of human exploration.

If bases or colonies are established on other planets or moons, the issues
of law and the moment of reference of a transaction may become relevant.
In such situations, the international community may need to develop new
treaties and agreements to address the issue of the place of performance and
the application of law in space. But it also raises the question of who says
there will be law in space?

Another interesting point is what to consider as the point of time
reference, the point of reference of a transaction or the place of jurisdiction
of a transaction, or the place of choice of applicable law (lex loci) in private
international law, which will happen when travelling at the speed of light in
the future? Since, in theory, a person can be in two places at the same time
when travelling at the speed of light.

During the Large Hadron Collider tests in Switzerland, a particle (and
potentially, with the development of technology, a physical body) moving
in a circle at almost the speed of light in one of the experiments was recorded
simultaneously in two places, which also potentially raises the question of

lex loci.2

2 BBC Science News — CERN: particles travelling faster than the speed of light: http://surl.li/rpwvu
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The speed of light in a vacuum is a constant value that we know quite
accurately: for example, light travels at 299,792,458 meters per second.

According to Einstein's Special Theory of Relativity, nothing can move
faster than light. Under normal conditions, light really does move instantly
for us.

Until the twentieth century, the world was convinced that Isaac
Newton's views on objects and gravity were correct. However, in the 1900s,
none other than Albert Einstein changed the world forever.

Albert Einstein also suggested that there is no single standard reference
frame. Everything is relative, even time (especially in the form in which
people on Earth have decided and agreed to use it). Then he realized that the
speed of light is constant and does not depend on the observer. Thus, if a
person is moving at 50% of the speed of light in the same direction as the
light, then a ray of light will look the same to him or her as it does to a person
standing still.

When it comes to moving at almost the speed of light, say 90% of it, we
will have interesting observations.

First of all, a person moving at this speed will feel time slowing down.
Time will pass more slowly for them than for someone standing still. For
example, if a person is moving at 90% of the speed of light, then when 10
minutes have passed for him, 20 minutes will have passed for a person
standing still.

Of course, even with all the impracticalities and obstacles associated
with travelling at the speed of light (or almost), it will undoubtedly be quite

an adventure.?

3 Discovery Science Living Planet — What happens when you travel at the speed of light: https:/u.to/Tpd71A
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Physicists have shown that time works differently in quantum reality,
and the past can be the future. For example, Isaac Newton believed in the
existence of a "universal clock" that controls the life and death of everything
in the universe. According to his theory of relativity, a person who reaches
the speed of light will be able to stop the passage of "his" time. Albert
Einstein went even further. He suggested that a person travelling faster than
light would be able to turn back time.* The journey into the quantum world
is best depicted, in my opinion, in Marvel's Ant-Man and the Wasp:
Quantumania.®

Such a "game" with time is also officially confirmed by the biological
state of astronauts who return from space travel biologically younger.¢ Also
"game" with time and space is sown in films: Twin Peaks, Interstellar, Doctor
Strange.

The prospects for the development of the private international law
aspect in space law are becoming increasingly relevant with the progress of
space research and commercial space missions, as well as the development
of celestial bodies (space objects). The more states and private companies
engage in space activities, the more there is a need to develop appropriate
legal mechanisms and regulatory frameworks to govern these relations.

"I think it would be best if the form of government on Mars was direct
democracy. Everyone votes on every issue and that's how it works," Elon
Musk. According to Musk, a colony on Mars is extremely important for the

survival of humanity.

4 New Science Voice — Disuku 1n0Ka3anm, o y KBaHTOBI PealbHOCTI Yac MpaIioe iHaKIe, a MUHYJIE MOXe OyTH
MaiOyTHIM. SIK 1Ie MOXKITUBO?: Y KBAaHTOBIN MEXaHIIl Yac MOJKE MPAIFOBATH HE TaK, SK MU 3BUKJIM, 1 IITH HA3al
(nv.ua)

5 Marvel — Ant-Man and the Wasp: Quantumania: Ant-Man and The Wasp: Quantumania (Movie, 2023) | Cast,
Characters, Credits, Release Date | Marvel

6 Scott Kelly: ‘I came back from space younger than my twin’: Scott Kelly: ‘I came back from space younger than my
twin’ | Space | The Guardian
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"I think it is unlikely that we will ever have a world war again," the
businessman said.”

Future human colonies on Mars present a unique situation that requires
in-depth consideration of legal aspects, in particular private international
law. As this is a new territory that is not part of any state, numerous
questions arise regarding the legal status, rights and obligations of residents,
property, conflicts and many other aspects.

Property and land rights: how to resolve the issue of land ownership on
Mars? What legal mechanisms can be used to regulate the sale, transfer or
inheritance of rights to real estate, mining on space objects (Moon, Mars,
asteroids)?

Relations with the Earth: how will relations between Martian colonies
and Earth-based states be regulated? What international documents can
determine the status and legal regime of future Martian territories? Will the
settlers from Earth to Mars in the future want an independent status for their
territory?

In summary, the complexities inherent in regulating private law
relations across vast distances of light years demand innovative legal
solutions that reconcile the challenges posed by space velocity with the
principles of fairness, predictability, and the rule of law. As humanity
embarks on increasingly ambitious space exploration missions, traditional
legal frameworks face unprecedented challenges in addressing the
intricacies of private interactions in the extraterrestrial domain.

The intersection of private international law and space velocity gives

rise to a myriad of complex issues, ranging from jurisdictional disputes to

"BBC News Ukraine — Musk: Mars colony should be created before the world war: Musk: Mars colony should be
established before world war — BBC News Ukraine: https://u.to/V5Z7IA
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the determination of applicable law and the establishment of effective
enforcement and dispute resolution mechanisms. Traditional legal
doctrines, rooted in territoriality and nationality, struggle to accommodate
the borderless nature of space and the absence of a universally recognized
authority in space law.

Jurisdictional challenges loom large in the regulation of private law
relations in space. The absence of clear territorial boundaries and the
multinational composition of space mission’s complicate efforts to
determine which state or international body has the authority to adjudicate
disputes arising from space activities. Moreover, the transitory nature of
space habitats further muddies the waters, raising questions about the
applicability of traditional jurisdictional principles in the extraterrestrial
context.

Similarly, the question of applicable law presents significant hurdles.
While existing legal frameworks may offer some guidance, they often fail to
account for the unique circumstances of space travel. Factors such as the
multinational composition of space missions, the absence of clear legal
frameworks for extraterrestrial activities, and the fluidity of space habitats
make it difficult to establish clear rules governing private law relations in
space.

Enforcement mechanisms and dispute resolution mechanisms pose
further challenges. The remoteness of space missions and the vast distances
involved render traditional enforcement mechanisms impractical.
Moreover, the absence of a universally recognized authority to enforce
judgments or arbitral awards complicates efforts to resolve disputes arising

from space activities.
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Addressing these challenges requires a holistic approach that draws
upon insights from various disciplines, including law, astrophysics,
engineering, economics, and sociology. Interdisciplinary collaboration is
essential to develop effective legal regimes that balance the interests of
stakeholders while promoting fairness, predictability, and the rule of law.

Furthermore, international cooperation is paramount to the
development of coherent legal frameworks for regulating private law
relations in space. By working together, nations and international
organizations can establish common principles and norms that provide a

foundation for the peaceful and sustainable exploration of outer space.
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I'YMAHITAPHE PO3MIHYBAHHSI B YKPAIHI: TTTOBAJIbHI
BUKIJIKI
Okcana boviko, kaHOMIaT HayK 3 Jep>XKaBHOTO yIIPaBJIiHH:, CTapIINA
BUKJIaZIa4 Kadeapu iHHOBaIIi, iHOpMaIliiHOT AisJIBHOCTI B OCBITI Ta
HaBYaHHS 3a MKHapOAHVMM IIpOeKTaMi, IHCTUTY Ty gep>kaBHOTO
yIIpaBJliHHS Ta HayKOBMX IOCIKeHb 3 IIMBUIBHOTO 3axmcTy, Kuis,

Yxpaina

OpHuM i3 HaoIAKIB TpuBarO4oi BXe Mavbke TPU POKM POCIVICBKO-
YKPaiHCBKOI BilIHM € cTaTyC YKpaiHM SIK OfHi€l 3 HavOUIbII 3a0pyJHeHMX
BOyXOHeOe3eyH MM IIpeIMeTaMy KpaiH CBiTy, 110 IIPU3BEIO 10 HOBUX
BUKJIVIKIB Ta IIpo0JsieM, 30KpeMa y cdepi IpOTUMIHHOT AisJIbHOCTI.

Tak, cranoM Ha 1 ciuns 2024 p., 3a marnMmy HattionasieHOro oprany 3
NUTaHb IPOTVMIHHOI AisUIBHOCTI, 110 BepudiKOoBaHi B CHCTeMi yIIpaBJliHHS
indopMmariiero 3 mpormmiHHOI misuibHOCTI (IMSMA), s3araspHa IDIOIIa
TePUTOPiNL, SKi 3a3Ha/M Oe3locepelHbOTO BIUIMBY POCIVICBKOI 30pOVHOY
arpecii, CraHOBUTb Mavpke 156 Twic. KB. KiylomeTpiB. BogHodac Taka oriHKa
He € OCTaTOYHOIO, OCKUIbKM Ha TepuTopii YKpaiHu TpuBarOTb aKTMUBHI
Ooviosi it [7].

3arajibHa CUTYyallid, IO CKJlaslacsl, HeraTMBHO BIUIMBAE Ha OesIeKky
HaceJIeHHs Ta VIOrO XWUTTEAISUIbHICTD, COLiaJIbHO-eKOHOMIYHUV PO3BUTOK
perioHiB Ta Aep>aBy, 110 CIIPUUMHIIIO BUHMKHEHHS IIPOOIeMHMX IIUTaHb
y cdepi DpOTMMIHHOI OisUIBHOCTI, IHIINMX cdepax OisyIbHOCTI JeprKaBIL.

IloBoenHa BigOymoBa Hamiol KpaiHM IIOTpeOyBaTvMe IIOBHOIO
O4YMIIleHHH 11 TepuUTOpil Bil, BUOyxoHeOe3IeuHMX IIpeIMeTiB.

[Inanom mpiopuretHUx #im Ypsagy Ha 2024 pik nepenbaueHo:

IIPOBeIeHH I'YMaHITapHOI'0 pO3MiHYBaHH: I€OKYIIOBAaHVX TePUTOPIN 1JId
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BiIHOBJIEHHsI HOPMaJIbHMX YMOB O KUTTENISUIBHOCTI HaceJleHHS Ta
3MeHIIIeHHs PU3MKIB BiJl BMOyxOHeOe3IeuHMX IIpeIMeTiB; IIifIBUIIEeHHS
CIIpoMOXXHOCTel  miporexHiyHux Higpospuiis  [JICHC, opranisariro
BITUM3HSIHOIO BMPOOHMIITBA CITEIliaJTbHOI TeXHIKM Ta OOJagHaHHS IS
ryMaHITapHOIO PO3MiHYBaHHS; CTBOPEHHs CUCTeMM IIpiopuTu3aril
3a0pyIHEeHVX TepUTOpil, 110 MiAJIAraloTh I'yMaHITApHOMY PO3MiHYBaHHIO
BIIIIOBITHO O IX €EKOHOMIYHOI, COIiajIbHOI, Oe3IIeKOBOI Ba’XJIMBOCTI;
peaTi3ariito eKcriepMeHTaIIbHIMX IIPOEKTIB 00 3/1iVICHeHHS 000B’ I3K0BOT
cepTudikallii MexaHi30BaHMX 3aco0iB TI'yMaHITapHOIO pPO3MiHyBaHHS,
OB’ sI3aHMX 3 HWMM BUPOOiB, KOMIIOHEHTiB Ta OOJIaJlHaHHSA 1 MO0
cepTudikallii onepaTropiB HOPOTMMIHHOI [HisUIPHOCTI Ta IIpoILleciB
IIPOTMMIHHOI isTbHOCTI [6].

BaxomBuMm crasmo cxsasienHs B YKpaini HarrionanpHoi cTpaterii
OPOTMMIHHOI IisIbHOCTI Ha Iepion mo 2033 poKy Ta 3aTBepIpKeHH:H
OIlepalifiHOTO IUIaHy 3axomiB 3 i1 peamisamil y 2024-2026 poxax. Lla
Crparerifs € HOBrOCTPOKOBMM HpPOrpPaMHMM MAOKYMEHTOM, III0 BU3Ha4ae
mpoOsleMy, <Ki CTaHOBJIATH 3arpo3y HalliOHaJIbHIM Oe3meri depes
3a0pynHeHHs BUOyXOHeOe3MeYHMMM IIpeIMeTaMM TepuTopin YKpaiHm
BHACJIJIOK POCIVICbKOI 30pOVHOI arpecii, a TakoXX OCHOBHI HampsMm i
3aBIaHH: Jep KaBHOI MOJITUKN Y cdepi IIPOTVMIHHOI JisUIbHOCTI Ta HULAXW
peastizallii HalliOHaJIbHUX iHTepeciB YKpaiHM y cdepi IIpoTMMIHHOI
HisUTBHOCTI, I1T0 BM3HAYAIOTHCS BiAIIOBIIHVIMY CTpaTeTiuHMMM LJIsIMu [7].

B Vkpaini TakoX B cTMCIIl TepMiHM CTBOPEHO OpraHi3aliliHO-IIPaBOBi
3acagy  OisUIbHOCTI  y  cdepi TryMaHiTapHOrO poO3MiHYBaHH:, fKi
pemiaMeHTYIOTh 3aKoH Ykpainu «[Ipo mpoTnmiHHy AisUIbHICTE B YKpaiHi»,
ITopsimoxk  BemeHHs OOJIIKy omepaTropiB  IPOTMMIHHOI  [isUIBHOCTI,

3aTBepIKeHMN noctaHosoo Kabinery Minictpis Ykpainu Bin 3 jmicronaga
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2021 poky Ne 1150, nocranosa Kabinery Minictpis Ykpainu Bix 11 ceprasg
2023 poxy Ne 1188 «IIpo BHeceHH: 10 Aeskux rtoctaHoB KabiHeTy MiHicTpis
YxpaiHn 3MiH 3 OUTaHb HPOTUMIHHOI [isJIBHOCTI», iHIINI HOPMAaTUBHO-
IIPaBOBi JJOKYMEeHT.

3akoH Ykpainu «IIpo mporuMiHHy HOisUIbHICTE B YKpaiHi» BU3Ha4dae
IIPpaBOBi Ta OpraHizaliViHi 3acaan 34iVICHeHHS IPOTUMIHHOI AISJIbHOCTI Ta
O0cOONIMBOCTI  [Iep>XaBHOTO  peryJloBaHHS y  BigmosigHin — cdepi.
PosMinyBaHHS (I'yMaHiTapHe pO3MiHYBaHH$) — Ile KOMIUIEKC 3aXOliB, SIKi
HPOBOIATHCA OllepaTOopaMy IIPOTMMIHHOI isUIBHOCTI 3 METOO JIKBifarlii
Hebes3IleK, TI0B I3aHMX i3 BUOyX0oHeOe3meuyHIMI ITpeMeTaMyi, BKITFOUaloun
HeTeXHiYHe Ta TexHiuHe OOCTeXXeHHsS TepuTOpill, CKIaJaHHS KapT,
BUSIBJIEHH], 3HELIKO/DKeHHsI Ta (abo) 3HuIleHHs BUOyxoHeOe3neuHmx
HpeaMeTiB, MapKyBaHHs, IMiATOTOBKY JOKYMEHTAllil ITicI PO3MiHyBaHH,
HaJlaHHS TrpomajziaM iHdopMaliil 00 HPOTUMIHHOI [JisUIBHOCTI Ta
Iepeavyy OYMIIeHoI TepuTopii [3].

[TporTMmiHHA [OisUIBHICTE - I 3axOdy, W10 IPOBOOATHBCS 3 METOIO
3a0e3reyeHHs HalliOHAJIBHOI Oe3IleKM Ta CIpsIMOBaHI Ha 3MeHIIeHH:
COLIiaJIbHOT'O, €KOHOMIYHOI'O Ta €KOJIOTIYHOI'O BIUIVBY BM6yx0He6e3HeqHMX
HpeaMeTiB Ha XUTT Ta JisUIbHICTb HaceJIeHHS.

o mnposeneHHsI po3MiHyBaHHs (T'yMaHITapHOTO PpO3MiHyBaHHS) B
YkpaiHi 3aiydarorecs axiBIi 3 po3MiHyBaHHs OllepaToOpiB IPOTMMIHHOL
OiSUIBHOCTI -  YIOBHOBa)XX€HMX IIAPO3OUIIB LEHTPaJIbHMX OpraHiB
BVIKOHABYOI BJIajiyi, MIAIIPUEMCTB, YCTAaHOB Ta OpraHi3aliiii He3aJIeXXHO BiJl
dopMmu BracHOCTI, y TOMy uYMCIl MDKHapOOHMX Ta iHO3eMHMX, IO
3aJIy4aroThCs [I0 IIPOBeIeHHs 3aX0/AiB y cdepi MpOTUMIHHOI AisJIbHOCTI.

Cy0’exTaMyt IPOTVMIHHOL AisUTPHOCTI 3TiIHO YMHHOTO HalliOHAJIBHOTO

3aKOHOMaBCTBa €: HarionayibHMI OpraH 3 NUTaHb IPOTMMIHHOL JisUJIbHOCTI;
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YIIOBHOBakeHi OpraHy BUKOHaBYOI BjIafi y cdepi HpOTVMIHHOI [IisSJIbHOCTI,
MiCIIeBl Ziep)XaBHI agMiHICTpalii Ta OpraHM MICIIEBOTO CaMOBpPsAyBaHH;
LeHTP HOPOTMMIHHOI [isUIBHOCTI Ta HEHTP I'yMaHITapHOI'O PO3MIiHYyBaHHSI;
orepaTopy HPpOTUMIHHOI JisJIBHOCTI.

Kabiner MinicTpiB VYkpainn y cdepi NpoTMMIHHOI HisUIBHOCTI
3a0e3reuye IpoBefeHHs [lep>KaBHOI IOJTUKM Yy cdepi HpOTMMIHHOL
HisUTBHOCTI, 3[iVICHIOE Jlep>kaBHe peryyIloBaHHS y 1Linn cdepi; 3abesmeuye
pO3po0JIeHHsI Ta BUKOHAHHS Jlep’KaBHMX IIporpaM y cdepi IpoTMMiHHOL
HisUIBHOCTI; KOOPAMHYE HisUIbHICTH MIHICTEPCTB, IHINNX IIeHTPaIbHMUX
OpraHiB BMKOHAaBYOI BJIaAM Ta AepXaBHUX OpraHiB, MiCLIeBMX OpTaHIB
BMKOHABYOI BJIaJV Ta OpraHiB MiCIIeBOIO CAMOBPSIyBaHHS HiAIIPUEMCTB Ta
OpraHisawiii He3aJleXXHO Bi QOopMM BJIACHOCTI, IO 3aJy4aloTbCs 0
IIPOBeJIeHH:I 3aX0/iB y cdepi IIPOTUMIHHOI [IisSJIBHOCTI.

[InTaHHA ryMaHITapHOrO pO3MIHYBaHHS 3alIMalOTh CbOTOAHI UYiJIbHe
MicIle B IIOPSOKY AEHHOMY MiSUIBHOCTI SK IeHTPaJIbHMUX TakK 1 MiCIieBuX
OpraHiB BMKOHABYOI BJIaJIM, BIOIMIYa€TbCA IX 3POCTaHHSA 3 T€OMETPUYHOIO
IIPOrpeciero.

Tak, Ha BuKOHaHH: craTrTi 21 3akoHy Ykpaium «IIpo mpormminnay
misuTbHICTE B YKpaiHi» Kabinerom MinicTpiB YkpalHm BHeceHO 3MiHM 110
ros1okeHb Ipo MinicTepcTBo 060poHM, MiHicTepcTBO BHYTPIIIIHIX cIIpas,
HepxaBny ciayxOy VYkpaiHn 3 Hag3BuuamHux cuTyauin, MiHicTepcTBo
OXOpOHM 370poB’s, MiHicTepcTBO oOcBiTM 1 Hayky, MiHicTepcTBO
3aKOpAOHHMX cIpas, MiHIiCTepcTBO y crpaBax BeTepaHiB, MiHICTepCcTBO 3
OUTaHb CTpaTeriyHMX Trajly3evi IIPOMMCIOBOCTI, MIHICTepPCTBO 3aXMUCTy
JOBKUUISA Ta HPUPOAHMX pecypciB, MiHicTepcTBO arpapHOi IOJTUKM Ta
MIpOoIOBOJIECTBA Ta HallioHaslbHY colliayibHy cepBicHYy OIykOy 110710

NOKJIa[aHHs Ha HMX 3aBAaHb y4acTi y peastisallii gep>XaBHOI HOJITUKU y
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cdpepi mpOTMMIHHOT AisUIBHOCTI B YaCTVHI I'yMaHITapHOT'O PO3MiHyBaHHS Ta
BUKOHAHHI MDKHapomHMX 3000B’s3aHb YKpaiHM 3 ypaxyBaHHSM
HalllOHaJIBHMX IHTEpeciB y MeXXaxX CBOIX IIOBHOBa)X€Hb Ta Yy B3aeMOMIl 3
HarrionayilbHMM OpraHoM 3 IMTaHb ITPOTMMIHHOI [isUIBHOCTI, LIEHTPOM
HPOTUMIHHOI JisUIBHOCTI Ta 1IeHTPOM I'yMaHITapHOIO PO3MiHYyBaHH:.

Bsaemopiro 1eHTpasibHMX OpraHiB BMKOHaBYOl BJIagM 3 IIMTaHb
OPOTUMIHHOI [isUIBHOCTI B 4YaCTMHI TI'yMaHITapHOIO PO3MiHyBaHHS
3abe3neuye MiHicTepcTBO eKOHOMIKM YKpaiH, BiITIOBITHO 110 TTOKJIaJIeHMX
Ha HBOrO 3aBJaHb. B amapari MiHeKOHOMIKM yTBOpeHe Ta (PYHKIIIOHYE
Y1ipaBiiHHA 3 IMTaHk I'YMaHITapPHOTO PO3MIHYBaHHSL.

3a iHdopmariero HarrioHanpHOro opraHy 3 HOUTaHb IIPOTVIMIHHOI
HisUTBHOCTI BiJl IIOYATKy IIMPOKOMAaCIITaOHOI 30pOVIHOI POCIICHKOI arpecii
Jlep>XXaBHiI omepaTopy MPOTMMIHHOI [isUIBHOCTI BXe OOCTeXWwIn Ta
po3MiryBaim 5308 KM KBaZpaTHMX YKPaiHCHKOI TepuTopii [5].

[Tiporexniunvmm nigposgutamu JJCHC mume Bopomosx 2023 poky
saivicaeHo Om3bko 40 Tuc. BUI3OiB, BUSBICHO Ta 3HEIIKOIKeHO rmoHas 153
TUC. BUOyXxOHeOe3reuHMx IIpeMeTiB, OOCTeXXeHO Ta PO3MiHOBaHO
TEePUTOPIIO 3arajibHOIO IUIOIIEIO ITOHaA 36 Tuc. ra, 3 Hux 14 tuc. 217,5 ra
aKBaTOpil BOAHMX 00’ €KTiB, Yy TOMY YMCIIi OUMIIIEHO 3a JI0IIOMOIOI0 MaIlIVH
MexaHi30BaHOro po3MiHyBaHH# 511,2 ra Tepuropii. OcHOBHI 3ycmiuia Oys1o
30cepePkeHO Ha BMKOHAHHI poOIT i3 po3MiHyBaHHS [JEOKYIIOBaHMX
tepuropin lonenbkoi, KniBcbkoi, MukonaiBcbkoi, CyMcbKoO1, XapKiBChKOI,
XepcoHcpkoi Ta YepHiriBcpkoi oOsactert. Bcboro Ha [1eoKyIIoBaHMX
Teputopisix miporexHiunvmm nigposnaitamMmmn ICHC obGcrexxeno 424 km
asTomopir, 4 tuc. 459,8 KM JIiHIN eneKTpoMmepex, 22,8 KM 3a/li3HUYHNX
Korting, 259,4 kM rasonpoBomis, 613 00’exTiB Ta 5 Trc. 307 momorocriogapcTs.

Peamisyerbcss  Ilman  3axopiB i3 po3MmiHyBaHHS — (TyMaHiTapHOIO
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PO3MiHyBaHH4) 3eMejlb CiJIbCBKOTOCIIOAApPChbKOrO IIpM3HAYeHHs, SIKU
CXBaJIeHO Ha 3aciganHi HarrionasibHOro oprany 3 IpOTMMIHHOI JisUIBHOCTI.
I ltanoM BusHaueHo 1 tuc. 409 nistgHOK 3arayibHOIO 1wIolrero 470 Tuc. ra Ha
TepuTopii IHinporierpoBcbkoi, 3amopisbkoi, KwuiBcbkoi, MukosaiBcbKoi,
CyMcpkoi, XapkiBcbKoi, XepcoHcbKoi, Yepkackkoi, HepHiriBcbkoi obs1acTert.
Koopaunamiro 3axopis IDiany mnoxiageHo Ha oOyacHiI  BilICBKOBI
apMiHicTpanili. Ha BukoHanHsa IDiany mipoTexHIUHMMM Higpo3gizaMu
JCHC mpoBeneHo HeTexHiuHe oOcTexxeHHd moHanm 121 tmc. 584 ra,
pO3MiHOBaHO OJIM3BKO 7 THC. Ta 3eMellb CUIbCBKOIOCIIOHAapChKOro
mpu3HaueHHs [2].

[TomanpmoMy BOOCKOH&JIEHHIO TI'yMaHITapHOIO pPO3MIHYBaHHA B
YxpaiHi cipusie Tako)X Mi’XKHapoJiHe CIIiBpOOITHMIITBO, 30KpeMa 3 IINTaHb
dopMmyBaHHS ~ PMHKY TyMaHITapHOIO pPO3MiHyBaHHS, TEeXHIUYHOTO
OCHallleHHs BiIIOBIAHMX IIAPO3OUIIB Ta IAroToBkM daxisuis. Llpomy
capusiia rposenieHa B 2023 pori B 3arpe0i (Pecriybriika XopBsaris) nepiria
MDKHapO/IHa IOHOPChbKa KOHepeHIlid 3 ryMaHiTapHOro po3MiHyBaHHs. |
e He BUIIAJKOBO, ajbke B XopsarTil BiiHa 3aBepunwiacsa B 1995 porii, a
pO3MiHyBaHHS IUIaHy€eThcs 3aBepiTyt 2026 poky [4].

HCHC y 2023 poui Big MDKHapOIHVIX ITapTHepiB oTprMano 30 MammH
MeXaHi30BaHOro pO3MiHyBaHHS, Hapasi IIpalfoe Ha Tepuropil Ykpaiam 31
MallHa MexaHi3zoBaHoro po3MinyBaHHs (MineWolf MW-370, Armtrak 400,
DOK-ING MV-10, DOK-ING MV-4, GCS-200, DIGGER, REVIVAL P) [2].

[lepcrieKTMBHMM TakKOX € IIOJaJIbllle IIPOBeAEHHS HayKOBUX
AOCI/KEeHDb 3 MUTaHb I'YMaHITapHOIO PO3MIiHYBaHHS, 30KpeMa 3 MeTOIO 1X
PaKTMYHOIO BUKOPWCTAaHHS ollepaTopaMy IIPOTMMIHHOI AisJIbHOCTI,

BIIOCKOHAJIEHHS HalllOHAJILHOTO 3aKOHOIABCTBA 3 IIMX IIUTAHb.
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OcranHiM 4YacoM HayKOBI MOCTIKeHHd y cdepi IIpOTMMIHHOI
aisuibHOCTI 3givicHvmt M. Aptukyiia, P. becrtanbko, €. biprokos, P. Banepxko,
b. Boposuu, A.T'aBa3za, JI. I'epacumuyk, M. I'epamienko, B. T'opOyiin, C.
Topemvmes, T. I'yirys, O. XKXypaxos, 1. 3abinonceka, M. IBarerrs, 1. Kasimip,
M. Koszap, 1. JIarmo, B. MaryxHo, 1. Menryc, K. Muponuyk, C. Mocos, /1.
Okinns#x, I. Ilanesa, C. Ilorepariko, €. Canpukin, €. Cremiok, B. Tkau, L.
Tonkynos, M. Xo63e11, O. UepsoToka, B. fIcbko Ta iHmmi.

Ciiin, BMOKpeMuTH HaykoBe nociimpkeHHst B. T'opOysiina «CsiTosa
miobasibHa 1mpo0iieMa po3MiHyBaHHS: yKpaiHCBKMII BekTop». Hwum
IIpOBeJIeHO  BceOiuyHMI  aHasli3  CBiTOBOI  II00asibHOI — IIpoOsieMm
pO3MiHYBaHH:A 3 IIPOeKIli€l0 Ha YKpainy. Ha cucremnmx 3sacamax
PO3IJIIHYTO HaCIiOKM i IIpoOsieMHi NWTaHHS MiHHMX BillH IS CBITY Ta
Yxpainu, mpoaHaslisoBaHO po3po0JIeHHs 3acO0iB BUSBIIEHHS MiH B IHIIINX
KpalHax CBITY i cUTyallilo 3 po3MiHyBaHHSAM yKpalHCbKMUX TepuTopiii [1].

Taxvm unHOM, BUIlleHaBeleHe CBITYNUTD IIPO I7I00aIbHICTh IIpobIeMm
pO3MiHyBaHHS B YKpalHM i HeOOXiIHICTb 3acTOCYBaHHS iHHOBAILiTHMX
MiIXodiB 10 1i po3B’sg3aHHS; CTBOPEeHHS HOBITHIX KOMIUIEKCIB i 3aco0iB
BUISIBJIEHHS BIOyXOHe0Oe3IIeuHX [IpeaMeTiB; Cy4acHOI CHICTEeMM MiITOTOBKM
daxiBLiB I BUKOHAHHS PoOOIT i3 TryMaHITApHOTO pPO3MiHYyBaHHS;
aKTHMBi3allil MDKHapOOHOrO CHiBpoOiTHUITBA y cdepi IIpOTMMIHHOL
AisUIBHOCTI Ta HONAIBIINX HAyKOBUX [OCIDKeHb IIPaKTUYHOIO
CIIPSIMYBaHH; BIIPOBaIDKeHHs II€pelOBOrO  JOCBily PO3MiHYBaHHSA
TePUTOPIN TOIIIO.
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INNOVATION MARKETING IN THE SMART SOCIETY
Iryna Lysenko, Ph.D. in Economics, Associate Professor at the Department
of Marketing, PR-Technologies, and Logistics, Chernihiv Polytechnic

National University, Chernihiv, Ukraine

The advent of technology has ushered in a new era characterized by the
emergence of SMART societies - environments that integrate digital
technologies into everyday life. In such settings, innovation marketing plays
a crucial role in meeting the evolving needs of consumers who demand
tailored and efficient solutions. This paper explores the strategies employed
in innovation marketing within SMART societies, analyzing how companies
adapt their approaches to resonate with a tech-savvy audience. This study
highlights key strategies such as co-creation with customers, the use of big
data for personalized marketing, and a focus on sustainability. Furthermore,
the challenges posed by rapid technological advancements and privacy
concerns are discussed. The findings suggest that for businesses to thrive in
a SMART society, they must embrace flexibility, prioritize consumer
engagement, and uphold ethical marketing practices.

In recent years, the concept of SMART societies has gained significant
traction, redefining how technology interacts with daily life. The term
«SMART» encompasses a set of principles - Specificc, Measurable,
Achievable, Relevant, and Time-bound - that guide the development and
implementation of technologies aimed at improving the quality of life for
individuals and communities. These societies leverage advanced

technologies such as the Internet of Things (IoT), artificial intelligence (AI),
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and big data to create interconnected systems that enhance efficiency,
sustainability, and user experience.

As SMART technologies become increasingly integrated into various
sectors, including healthcare, transportation, and urban planning, the role of
innovation marketing has become more critical than ever. Marketing
strategies must evolve to cater to a digitally empowered consumer base that
not only seeks innovative products but also demands personalized
experiences and transparency from brands. In this dynamic environment,
traditional marketing approaches may no longer suffice, necessitating a shift
toward innovative marketing strategies that align with the values and
expectations of a SMART society.

This paper aims to investigate how companies adapt their marketing
strategies for innovation in response to the unique challenges and
opportunities presented by SMART societies, namely: to analyze key
marketing strategies that effectively promote innovations in a
technologically advanced environment; to identify the challenges faced by
marketers in a SMART society, including data privacy concerns and the
rapid pace of technological change; to examine real-world case studies of
organizations successfully employing innovative marketing practices in
SMART contexts.

The concept of a SMART society has evolved significantly over the past
two decades, largely due to advancements in technology. SMART societies
are characterized by their ability to utilize digital technologies to enhance
quality of life, improve urban infrastructure, and create more efficient
systems. According to, a SMART society employs technology to manage

resources effectively and improve citizen engagement. This is achieved
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through the integration of various technologies, including the Internet of
Things (IoT), artificial intelligence (Al), and big data analytics [10].

IoT devices have revolutionized everyday life by enabling the
interconnection of various objects, leading to increased efficiency and
convenience. For example, smart home devices allow users to control
lighting, heating, and security remotely, enhancing comfort and energy
management [4]. As these devices proliferate, they generate vast amounts of
data, which can be harnessed for innovative marketing strategies.

Al technologies play a critical role in processing large datasets and
deriving actionable insights. Businesses utilize Al for predictive analytics,
which helps in understanding consumer behavior and preferences [3]. The
incorporation of Al into marketing strategies allows for more personalized
consumer experiences, fostering deeper connections between brands and
customers.

The rise of big data analytics enables organizations to gather, analyze,
and leverage consumer data to inform marketing strategies. By
understanding customer patterns and preferences, companies can tailor
their products and marketing efforts to meet the specific needs of their target
audience. This trend is particularly relevant in a SMART society, where
consumers expect brands to be responsive and relevant.

The integration of these technologies into the fabric of society has
profound implications for marketing. The shift towards a SMART society
has redefined consumer expectations, with individuals increasingly seeking
personalized and immediate solutions to their needs. This paradigm shift
necessitates innovative marketing approaches that are agile, data-driven,

and consumer-centric.
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Innovation marketing refers to the strategies employed by companies
to promote and deliver new products and services to the market. Unlike
traditional marketing, which often focuses on promoting existing products,
innovation marketing emphasizes the introduction of novel solutions that
meet emerging consumer needs. According to, effective innovation
marketing requires a deep understanding of market dynamics and
consumer behavior [6].

As marketing strategies evolve in response to the characteristics of
SMART societies, several key trends have emerged.

Consumers increasingly expect personalized experiences tailored to
their preferences. Companies are leveraging data analytics to create targeted
marketing campaigns that resonate with specific audience segments [1].

There is a growing emphasis on sustainability and corporate social
responsibility in marketing efforts. Consumers are more inclined to support
brands that demonstrate a commitment to environmental and social issues
[7].

The rise of social media and digital platforms has transformed how
brands interact with consumers. Companies are utilizing these channels to
foster direct engagement, gather feedback, and build communities around
their products [5].

The use of big data allows marketers to make informed decisions based
on real-time insights. This data-driven approach enables companies to
optimize their marketing strategies and improve overall effectiveness [2].

Many organizations successfully employed personalized marketing
strategies that leverage big data analytics to tailor their offerings to
individual consumer preferences. For instance, a leading e-commerce

platform utilizes machine learning algorithms to analyze consumer
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behavior, enabling the creation of highly personalized product
recommendations. This approach not only enhances customer satisfaction
but also increases conversion rates.

Companies such as LEGO have actively engaged their customers in the
design process through platforms that allow users to submit ideas for new
products. This strategy not only fosters consumer loyalty but also ensures
that the final products align closely with market demands.

In a SMART society, sustainability is increasingly important to
consumers. Brands that effectively communicate their commitment to
sustainability and ethical practices often enjoy a competitive advantage. For
example, a leading outdoor apparel company emphasizes its use of recycled
materials and environmentally friendly production processes in its
marketing campaigns, resonating with environmentally conscious
consumers. The integration of digital marketing channels is crucial in a
SMART society. Companies that leverage social media, mobile apps, and
other digital platforms to engage with consumers in real time have reported
higher levels of brand engagement. For instance, a global cosmetics brand
uses social media influencers to promote new products, creating buzz and
encouraging consumer interaction.

Successful organizations actively solicit and incorporate consumer
feedback into their marketing strategies. Surveys, focus groups, and social
media interactions are utilized to gather insights that inform product
development and marketing campaigns. For example, a tech company
frequently conducts user surveys to understand customer satisfaction and
areas for improvement, allowing for agile responses to consumer needs.
Many brands have focused on creating communities around their products
[8-9].
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This involves fostering interaction among consumers, allowing them to
share experiences and ideas. For instance, a fitness brand has developed an
online community where users can share workout routines and motivational
stories, enhancing brand loyalty and customer retention. Providing valuable
educational content has emerged as a prominent strategy for engaging
consumers. Companies that produce informative content-such as tutorials,
webinars, and blog posts-position themselves as industry leaders while
building trust with their audience. For example, a health and wellness brand
produces a series of video tutorials on healthy cooking, which not only
promotes their products but also educates consumers on nutrition.

As companies increasingly rely on consumer data to inform their
marketing strategies, concerns about data privacy have become paramount.
Organizations face challenges in navigating privacy regulations while still
gathering the insights needed for effective marketing. The implementation
of stricter data protection laws, such as the General Data Protection
Regulation (GDPR), has prompted companies to reevaluate their data
collection and usage practices.

The fast pace of technological advancements poses a challenge for
marketers to keep up with the latest tools and trends. Organizations must
invest in continuous learning and adaptation to ensure that their marketing
strategies remain relevant in the face of evolving technologies.

While innovation is essential, companies must also consider the
preferences of consumers who may be more traditional in their values.
Striking a balance between innovative practices and maintaining a sense of
brand identity can be challenging, as companies seek to appeal to diverse

audience segments.
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In summary, the results of this study indicate that innovation marketing
in SMART societies requires a multifaceted approach that emphasizes
personalization, consumer engagement, and sustainability. However,
organizations must also navigate challenges related to data privacy and
technological change. The next section will discuss the implications of these
findings and offer recommendations for businesses looking to enhance their
innovation marketing strategies. The findings of this study highlight the
transformative impact of SMART societies on innovation marketing
strategies.

While this study provides valuable insights into innovation marketing
in SMART societies, several areas warrant further exploration. Examining
how marketing strategies evolve over time in response to technological
advancements and changing consumer preferences could provide deeper
insights into effective innovation marketing practices.

Investigating how different industries implement innovation
marketing strategies in SMART societies could reveal unique challenges and
best practices that are applicable across various sectors.

Further research could explore the implications of emerging
technologies, such as blockchain or augmented reality, on innovation
marketing strategies and consumer engagement in SMART societies.

In conclusion, the intersection of innovation marketing and SMART
societies presents both opportunities and challenges for organizations. By
embracing personalization, co-creation, sustainability, and digital
engagement, companies can effectively navigate this dynamic landscape.
However, they must also address the challenges of data privacy, rapid
technological change, and the need to balance innovation with traditional

values.
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The exploration of innovation marketing within SMART societies
reveals a complex landscape where technology and consumer expectations
intersect. This study highlights the critical role that personalized, consumer-
centric strategies play in effectively engaging today's tech-savvy audience.
As organizations strive to adapt to the demands of SMART societies, several
key conclusions emerge:

- in a world where consumers are inundated with choices, the ability to
deliver personalized marketing experiences has become essential.
Companies that leverage big data and analytics to tailor their offerings not
only enhance customer satisfaction but also drive loyalty and retention. As
consumers continue to expect tailored experiences, organizations must
invest in the necessary infrastructure and capabilities to fulfill this demand;

- the practice of co-creating with consumers has proven to be a valuable
strategy for innovation marketing. By involving customers in the product
development process, companies can better align their offerings with market
needs and foster a sense of community and brand loyalty. Organizations
should seek to establish platforms that facilitate this co-creation process,
encouraging feedback and collaboration;

- as awareness of environmental and social issues grows, consumers are
increasingly drawn to brands that prioritize sustainability and ethical
practices. Organizations must ensure that their marketing strategies reflect
a genuine commitment to these values, as consumers are quick to discern
superficial efforts. Transparency and accountability in sustainability
practices are essential for building consumer trust;

- the importance of digital platforms in engaging consumers cannot be
overstated. Organizations must develop a robust online presence and utilize

social media to foster real-time interactions with their audience. This digital
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engagement not only enhances brand visibility but also allows for
immediate feedback, enabling organizations to adapt their strategies
effectively;

- while the opportunities presented by innovation marketing in SMART
societies are substantial, organizations must also confront the challenges of
data privacy, rapid technological changes, and the need to balance
innovation with traditional values. By adopting ethical marketing practices,
fostering a culture of continuous learning, and understanding diverse
consumer preferences, companies can navigate these challenges
successfully.

In summary, innovation marketing in SMART societies represents a
frontier for businesses seeking to thrive in an increasingly interconnected
world. By embracing personalization, co-creation, sustainability, and digital
engagement, organizations can create meaningful connections with
consumers and drive their success in a rapidly evolving landscape.
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MPXKOVCLOUTUIHAPHI TIIIXOAM 10O BMBHEHHA IHO3EMHIMX
MOB

Yemonanosa M.D., x.d.H., noneHT Kadenpu MermxMenty B IT, XTY LIIAT

MixgucouiuliHapHe HaBuyaHHsS HaOyBa€ Bce OUIBLIOrO 3HaueHHS B
OCBITI, [I0JIal0UM PO3PMBM MDK TpaguIliVIHMMM Tally3sMu  3HaHb,
30arauyroum pesysbTaT¥ HaBUYaHHS Ta CHPUSAIOUYM OUIBII IIOBHOMY
po3yMiHHIO. [HTerpyroum MeTony, IHCTpPYMEHTH Ta 111 3 pi3HMX AVICIUIUIIH,
MDKOVUCOUIUIIHAPHe HaBYaHHS pO3BMBAac aHaJITWMYHI, KOTHITMBHI Ta
HpaKTUYHI HaBUYKM CTYIOEHTIB, HO3BOJIAIOUM IM BUpINIyBaTV CKJIaiHi
mpo0sieMn 3 pi3HMX TOYOK 30py. Takmit minxin € ocobImMBO KOPUCHUM Yy
cy4dacHOMY I7100aJ1i30BaHOMY CBITi, [le alalITUBHICTD i BcebiuHa ocBiTH: Oa3a
€ 3alOPyKOIO YCIIiXy. B ocraHHI pokyM OCBITSHM IOYaIM 3aCTOCOBYBaTU
MDKOVCHIMIDIIHAPHI METOAM I BUBYEHHS IHO3€MHMX MOB, CTBOPIOIOUU
HOBI edpeKTMBHI CIIOCOOM B3a€EMOJIil YUHIB 3 MOBOIO, ITI0 BUXOAATH 3a paMKU
TPagNULIiVIHVX TpaMaTUYHMX 1 CJIOBHUMKOBMX BIIpas [5]

Y KOHTeKCTi BMBYEHHs 1HO3eMHMX MOB MDKIVICIMIUIIHAPHI IiIXOAN
O3HA4YaloTh BUKOPWCTaHHSA 3HaHb 3 TaKMX Trajly3evi, 4K IICKXOJIOrisd,
KOTHITVBHI HayKV, TeXHOJIOT1I, KyJIbTYypOJIOris i HaBiTh (pi3vuHe BUXOBaHHH,
100 HOKpAIIUTM 3aJIy4eHICTh CTyJeHTIiB Ta IXHE YTpMMaHHS B HaBYaHHI.
Ilcmxortorisl, HaTpMKIIaz, IPOIIOHYE IIiHHY iHdopMarlifo IIpo 30epe’xeHHs
Ham'gTi, MOTHMBAIIF0O Ta KOTHITMBHE HaBaHTaXeHH:, $Ki BigirparoTh
BUPIIIAJIbHY POJIb Y BMBYEHHI MOBM. MeTony KOTHITVMBHOI HayKM, TakKi 9K
IIOBTOPEHHs 4Yepe3 IIeBHI ITPOMDKKM 4Yacy Ta aKTVBHe HIpurajyBaHH:,
BUKOPVCTOBYIOTb 11l  IICMXOJIOTIYHI  3HaHHA 1A IIOKpalleHH:
3aIllaM'sITOBYBaHHS Ta BUIBHOIO BOJIOAIHHSA MOBOIO. HerviposiHrsicTmKa,

HiJirajTy3b HEBPOJIOTii, TaKOXX POOUTH CBiVl BHECOK, BMBYAIOUM, sIK MO30K
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0o0po0sisie MOBy, AoIloMararmouy BUKIagadaM Ppo3poOJIsaTM BIIpaBU, sKi
CTUMYJIIOIOTb MOBHI LIEHTPU B MO3KY, HiOTpuMMyoun OUIbII edeKTuBHe
HaBYaHHS.

Texnosorii - me ogVH HOTYXXHUV KOMIIOHEHT MIKIVCIMIUIIHapHOY
MOBHOI OCBiTM. 3aBOAKM HOCSATHEHHSAM Yy Taly3i INTYYHOIO iHTeJIeKTy
aZlalITYBHe IIporpaMHe 3a0e3IleueHHs I BUBUYEHH: MOB Tellep 3a0e3reuye
IHAVBINY aJIbHUV JIOCBiM, SIKWV ITIIPIAIITOBY€E€THCS IIifT TEMII, piBeHb HaBUYOK
Ta BrHomoOanHs yuHsA. Taki mwiatrdopmm, sk Duolingo i Babbel,
BUKOPWUCTOBYIOTb MOJIeJII Ha OCHOBI INTYYHOIO IHTEJIEKTYy  JUId
HepcoHaIi3alii KOHTeHTy, a TaKli IHCTpyMeHTH, $K PpoO3Ii3HaBaHH:
MOBJIEHH:I 1 BipTyasIbHa peaslbHiCTh, IPONOHYIOTh 3aXOIUIIOIOUMIT JOCBI,
III0 IMITy€ BUKOPUCTaHHA MOBU B peaslbHOMY cBiTi. Lli Texmosorigni
IHHOBALIII YMOXXJIVBIIIOIOTh PIBeHb B3a€MOLIT Ta 3aHYPEeHHs, SKOI'0 paHillle
OysI0 BaXKO HOOCATTM B MOBHMX KjlacaX, poOJIsiuM HaB4aHHS OibII
3axXOIUIVIBVIM 1 peasliCTUYHVIM.

Kynbsrypororia TaKOX Biflirpae BaKJIVIBY pOJIb y
MDKIVUCOUIUIIHAPHOMY BUBYeHHI MOBU. MoBa TICHO IIepervnTaeTbcs 3
KYJIBTYPOIO, 1 PO3YMIHHS 3BMYaiB, IIIHHOCTEN Ta iCTOPUYHOIO KOHTEKCTY
HOCIIB MOBV MOXe IOKPAaIVTV PO3yMIHHS Ta KOMYHIKATMBHI HaBUUYKA.
[HTerpyroun KyJbTypOJIOTiyHi CTYZil, CTyZeHTU OTPUMYIOTH IIOBHIIIIE,
aBTEeHTUYHIiIlle PO3yMIHHS MOBV, BUXOOAYM 3a MeXi CUHTaKCHUCYy Ta
CTPYKTYPW, 11100 OLIIHUTY iioMaTU4HI BMpa3y, TYMOpP Ta COLiaJIbHi HOPM.

3aBOsAKM  MDKOUCOMIUIHAPHVMM —~ MeTOgaM  CTYOEHTM  MOXYTb
B3a€EMO/IATII 3 MOBOKIO Ha Pi3HMX pPIBHAX, PO3BMBAIOYM He JIMIIe MOBHI
HaBWYKM, ajle ¥ KOTHITMBHY Ta KyJIbTypHYy OOi3HaHicTb. Takum
KOMIUIEKCHU IiXif, cripusie OaraTiioMy, LIUTICHIIIIOMY BMBYEHHIO MOBI,

030poroIouM YUHIB HaBMUYKaMM, HeOOXiTHVIMI ISl OpieHTallil B CKJIaJHMX
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MYJIBTUIKYJIBTYPHVX KOHTEKCTax Ta edeKTVBHOIO BUKOPUCTaHHS MOBU B
PI3HMX CUTYyaLisX.

Cdepm KOrHITMBHOI HayKM Ta IICHXOJIOTIT 3po0WIM 3HaYHMI BHECOK Y
PO3yMIHHS TOTO, 4K MV BMBYa€MO MOBW. I Icvxos10riuHi IpuHIMIIN, 30KpeMa
Ti, IIJO CTOCYIOTBCSI 30epe’keHHs I1aM siTi, KOTHITMBHOIO HaBaHTaXKeHHs Ta
MOTMBallil, JomomaraloTb opMyBaTn edeKTUBHI HpPaKTUKVM BUBYEHH:
MoBu. Hampwkiiam, Taki crpaterii 30epekeHHSI HaM sTi, SK 1HTepBasl
IOBTOPEHH:, CIPUSAIOTh 3aCBOCHHIO CJIOBHVMKOBOIO 3amacy IUIAXOM
INOCWIEHHs KOHTaKTy 31 CJIOBaMM 3 IUIMHOM 4Yacy, IIOKpallyloun
JTOBroTpuBajie 3ariaMm’ AITOByBaHHS. Ynpasiinaa KOTHITVIBHVIM
HaBaHTaXeHHSIM a0o o0CsAroM poO3yMOBUX 3yCWIb, $IKi y4YeHb MOXe
BUTPUMATU [I0 TOIO, sIK CTaHe IlepeBaHTaXeHNM, Ma€ BaXKJIVBe 3Ha4eHH:d
JUIg pO3pPOOKM MOBHUX BIIpaB, 4Ki € CKJIagHMMM, ajle He PO34apOBYIOTb.
MotuBanis € me ogHUM KpUTUYHMUM (PaKTOPOM; IICXOJIOTY BU3HAIOTh, 1110
BHYTPIIIIHS MOTMBALIisl (BHYTPIIIIHIN iHTepec i 3aJ10BOJIEHHST) MOXe 3HaUHO
HPUCKOPUTM BUBYEHHS MOBU. PO3yMIHHS VX IICMXOJIOTIYHMX YMHHUKIB
J03BOJISIE TlefjaroraM CTBOpIOBaTM IpuBa0OIMBe Ta CTilike HaBYaJIbHe
cepeioBuIIIe.

Teopii HaBuaHHs — OixeBiopwM3M, KOTHITMBI3M i KOHCTPYKTUBI3M —
TaKOXX BIUIMBAIOTb Ha MOBHY OCBITYy. bixeBiopmsM, 3ocepemkeHuy Ha
dopMyBaHHi 3BMUKYM Yepe3 HOBTOPEHHs Ta HiIKpPiIlUIeHHs, JIEXKUTh B OCHOB1
Oaratpox 0a30BMX MOBHMX BIpaB. KoOrHiTMBI3M, 30ceperkeHUII Ha
HCUXIYHMX Ipollecax, 3a0XO04y€ YUHIB akKTMBHO IIpallfoBaTii 3 MOBOIO,
BCTAHOBJIIOIOUM  3B'SI3KM  MDK HOBMMM Ta HasBHUMM 3HaHHIMI.
KoHcTpykTmBisM, KMV Harosomye Ha popMyBaHHI 3HaHb depes [I0CBif i
KOHTEKCT, MIATPUMYy€ CTpaTerii MOBHOIO 3aHypeHHs, KoM YyuHi

NPaKTUKYIOTh HAaBUYKV MOBY B peaJIbHOMY CBITi. ’a30M 11i Teopii cipudioTh
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CTBOPEHHIO MOBHMX IIpOrpaM, sIKi CTOCYIOTbCs PI3HVX CTWIiB HaBYaHHS Ta
BIIOJI0OaHb, 3ale3neuyloun 30aJlaHCOBAHWMI INIOXiA, SAKUI IIATPUMYE
BceDiuHe 3aCBOEHHS MOBA.

HerviporiHrsicTrKa, JOCITIIKEHH TOTO, IK MOBa Pelpe3eHTYeTbCd Ta
00po0IIsA€ThCs B MO3KY, Majla TpaHCOpPMaliHI BIUIVB Ha MOBHY OCBITY.
Posymiroun, gk MoBa QYHKIIIOHye HEBpPOJIOTIUHO, IIeJlarorM MOXYThb
CTBOPIOBATV HaBUaJIbHI [Iil, SIKi CTMMYJIIOIOTh OUISHKYM MO3KY, IIOB s3aHi 3
MoBoro. Hampuxiag, BHpaBu, $Ki 3ajlydaroTb OOWMIBI INiBKYJI, $SK-OT
IO€AHAHHS MOBHMX 3aBHaHb i3 MY3MKOIO, Bi3yaJIbHMMM edeKTaMy 4Yu
KiHeCTeTMYHOIO [isUTbHICTIO, MATPUMYIOTh OUIBII IOBHE 3ajTyYeHHS MOBU
Ta MOXYTb IIOKPAIIATK PO3YMiHHS Ta 3araMm sSTOByBaHH:. [locilifpKeHHs
IOKAa3yIOTh, 1110 TaKi KOMIUIEKCHI BIIpaBy JOIIOMararTh aKTMUBI3yBaTV 30HU
JK Yy JIBiM HiBKyJi (CTpyKTypa MOBU Ta JIOTiKa), TakK i B IIpaBiil HiBKyJI
(KpeaTVBHICTB i KOHTEKCT), IIOKpaIlyou SIK JIIHIBICTMYHI, TaK i KOTHITMBHI
HaBUMYKMN..[4]

Kympryposorig Mae BupilliajibHe 3HaU€HHs IS IOCATHEHHs BceOigHO1
MOBHOI OCBITM, OCKUIBKM MOBa DIJIIMOOKO IIOB'SI3aHa 3 I[IHHOCTIMUY,
TpaAWLiAMI Ta CBITOITIIAOM HOCIIB. Komm y4dHI po3yMilOTh KyJIBTYpPHWI
KOHTEKCT, BOHV OTPVMYIOTh YSBJICHHS IIPO MOTMBALIIO Ta 3HAYEHH:, 10
CTOATHL 3a BuUpasamu Ta imiomamu. Hampuxiian, po3ymiHHS KyJIbTypHOI
Tpagullii Yy CBdTa MOXe 3poduTm meBHi d¢pasu um Metadopu
3pO3yMUTIIIMMY, IOAABIIM IIIMOMHM 10 Ppo3yMiHHS MoBU. Kpim Toro,
YCBiIOMJIEHHSI KYJIBTYPHMX HIOAHCIB, TaKMX $K BiAIOBigHI criocoOn
INPUBITAaHHSA YN BUCIOBJIEHHS BISYHOCTI, JOIIOMara€ yd4HsM OuIbII
edeKTMBHO OPiEHTYBATICS B PO3MOBI B peaJIbHOMY CBITi.

IlopiBHAIIBHI JOCTIKEHHS MDK KYyJIBTypaMy IIPOIOHYIOTH YUHSM

YHIKaJIbHUI IIOIVIAN, Ha MOBHWUV KOHTEKCT. Bupuaroum BimMmiHHOCTI Ta
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MOoAiOHOCTI, HaIpuKIajZ, 4Yepe3 iCTOpUYHI KOHTEKCTH, JliTepaTypy 4u
dosIbKIIOpP, CTyHeHTM PO3BUBAIOTH OUIBII IIIMOOKe ysBJIeHHS IIPO TOHKOIII]
Ta YHIKaJIbHI acIieKTyt MoBU. Hanmpwmkiiaz, iHTerpailist HaB4aJIbHOTO IUIaHY
MOXKe BKJIIOUATV BMBUEHH: JIiTepaTy Py LIUIbOBOIO MOBOIO a00 OOroBOpeHH:
iCTOpMYHMX HOMIN 11 BUSABJIEHHS KYJIBTYPHUX LIIHHOCTEVI, I03BOJISIOYN
yuHsIM (POpMyBaTV MOBHI HaBUYKM Pa3oM i3 KyJIbTYPHMUM PO3yMiHHSIM.

ConiasbHi HayKM, 30KpeMa COLILOJIIHIBICTMKA Ta aHTPOIIOJIOTIs, JAaOTh
CYTTEBe YsIBJIEHHH ITPO Te, 9K MOBa (DYHKITIOHYE€ B CYCIIJIbCTBi, IIPOHOHYOYM
LIHHWUI KOHTeKCT 1jId y4HiB. COILiOJIiHTBICTVKA, OOCIIIKeHHSI MOBU B 1i
COLliaJIbHOMY KOHTEKCTi, IIOKa3ye€, K BUKOPWMCTAHHS MOBU 3MIHIOETHCI B
PI3HMX perioHax, COLIaJIbHMX IpyHax i curyauisgx. s TuX, XTO BUBYAE
MOBY, 3HAVOMCTBO 3 [liaJIeKTaMy, perioHaJIbHUMWM BUpasamMu Ta
coljiojylekKTaMy — pisHMMM dopMaMM MOBM, IO BUKOPUCTOBYIOTBCS
MeBHVMM COLIJIBHVMMM IpyHaMy — PO3LMIMPIOE PO3YMIHHS MOBHOIO
PO3MaiTTd B peayibHOMY CBITi. 11i 3HaHHS JOITOMararoTh yUHIM yCBIIOMUTH,
III0 MOBa He CTaTW4Ha, a JMHaMIi4Ha, 3MiHIOIOYNCh y Pi3HMX KOHTEKCTax.
Hanpuxitan, pisHuild Mixk dpopMaibHMM i HedpopMaJIbHVIM MOBJIEHHSIM a0o0
CJICHI'OM, YHIK&JIBHVMM IS IIeBHUX BIKOBUX TIPYyI, UIIOCTPY€E, 4K MOBa
aJanTyeTbCs 10 iIeHTUYHOCTI Ta oTped HociiB. BuBuaroum Bapiarlii MOB,
CTyHdeHTM HaOyBalOTh THYYKOCTI Yy CBOIX HaBMUYKax CIIUIKyBaHHS,
JoroMararouy iM OpI€HTYBaTUCSA B PI3HOMaHITHMX COLHaJIBHMX YMOBax 1
BIJITIOBIHO aZlaliTyBaTV BUKOPVICTaHHS MOBVAL[6]

AHTpomnosnoriss TakoX 30aradye BMBYEHHS MOBV, IOCIIDKYIOUM, SIK
MoOBa BOy[OBaHa B JIIOACHKI B3a€MOIl Ta COILiaJIbHi CTPYKTypuU. 3aBASIKU
aHTPOIOJIOITYHOMY PO3YMIHHIO CTYHEHTW Hi3HAIOTbCs, III0 MOBa - Ie He
javie 3acid crIiIKyBaHHS, ajle ¥ CHOCIO BUpaXeHHS iIeHTUYHOCTI,

COLLIJIBHMX BIAHOCUMH 1 KyJIbTypHMX HOpM. Po3yMiHHS MOBU Yepes
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AHTPOIOJIOTIIO CIIOHYKAa€e CTYIEeHTIB PO3ITIAHYTH, sIK IIIHHOCTI Ta 3BU4Yai
dopmyroTe MOBHI Bupasu. IIpakTuuHi 3acTocyBaHHS, TaKi K pOJIbOBI irpy,
3aCHOBaHI Ha KOHKPETHMX COLHaJIbHUX 3BUYAsAX, HO3BOJIAIOTH CTydeHTaM
IPaKTUKyBaTV MOBY B KOHTeKCTi. Harmpukiiaz, ctyeHTi MOXYTh iMiTyBaTI
COLliaJIbHiI B3a€MOfil, Taki 4K ciMemHi 300pu, [OUIOBI 3ycTpidi um
HedopMaJIbHI PO3MOBM, 3aCTOCOBYIOUM JIIHIBICTMYHI Ta KyJIbTYPHi 3HaHHS
g edeKTVBHOIO CIUIKyBaHHS B IeBHiV coliaibHi cTpykrypi. Llen
3aXOIUIFOIOUMI IIIXi JOIOMara€ y4YHsM 3pO3yMiTM KYJIBTypPHI HIOAHCU
MOBY, CHpUSIOYM OUIBII aBTEHTMYHOMY Ta KYJIBTYpPHO YYTJIMIBOMY
CIIJIKYBaHHIO.

MpkancuyiuiiHapHe NOPOeKTHe HaBYaHHS IIPOIIOHY€ ITPpaKTW4HI
criocoOm iHTerpariii OaraTpoX acrieKkTiB BuBUeHHs MOBU. [IpoekTn, sxi
MOEAHYIOTh BMBYEHHS MOBU 3 KyJIBTYPHVMMM YV COLiaJIbHUMM 3HaHHAMU,
MIOITIMOJIIOIOTE 3aJTyYeHICTh CTYAeHTiB i po3yMiHHsA KoHTeKcTy. Hanpukiiazn,
CTYHOeHTV MOXYTb IepeKIafaTy TeKCTV, AKi MaloThb KyJIbTypHe 3Ha4eHHs,
abo cTBOpIOBaTHM JIBOMOBHI IIpe3eHTallii Ha TeMy, I10B si3aHy 3 KYJIbTYPOIO
1iTb0BOT MOBU..[1] Taki IIpoeKTN 3a0XOUyIOThb YUHIB 3aryIMOIIOBaTHCS B
KyJIbTYPHI Ta COLlia/JIbHI acCeKT MOBM, IOKpalllylouy IXHE PO3yMIHHS Ta
OLIIHKY CKJI[JHOCTI IIJTbOBOI MOBI.

JIiTepaTypa Ta MMCTEIITBO TaKOX € ITOTY>KHVUMW MUKIVICHUIUTIHAPHYMM
iHCTpyMeHTaMV 1)1 MOBHOI'O 3aHypeHHsI. AHaJIi3yIoun TeKCTH, PUIbMU umn
oOpa3oTBOpUYe MMWCTELTBO, CTYIEeHTM MOXYTb 3aJlydaTiicad A0 MOBU Ha
yOIIoMy, IeTaslizoBaHimoMmy piBHi. JliTepaTypa nporoHye OaraTwi
CJIOBHMKOBWI 3aIlac Ta iIioOMaTV4HI BUpasy, TOAIL SIK MUCTEIITBO PO3KpVIBaE
KYJIBTYPHUV CHMBOJII3M Ta iCTOpMYHWUI KOHTeKCT. Hampuikiam, unranmns
pOMaHy IiJIbOBOIO MOBOIO a0O BMBYEHHS KYJIBTYPHO 3HAUYIIOl KapTUHU

JO3BOJISIE CTy[leHTaM iHTepIIpeTyBaTyi MOBY Ta KYJIBTYPY OJHOYACHO. .[8]
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Llevi KOMIUIEKCHMW MIAXi[ IIOKpalllye £K MOBHY, TaK 1 KYJIBTYpPHY
rPpaMOTHICTb, IIPOIIOHYIOUM IIUIICHE PO3YMIHHA MOBUM $K BTUICHHA
JIFOZICBKOTO JOCBiLy

BuicnoBOK

MixnucimiuliHapHi IAXOAM [0 BUBYEHHS MOBU OO €IHYIOTH imel 3
TaKMX rajiy3er, K IICVXO0JIOrisd, KOTHITMBHA HayKa, TeXHOJIOI Ta colliaIbHi
HayKM, CTBOpIOoouM Oarary, OaraTorpaHHY CTPYKTypy I THUX, XTO
HaBYa€ThCA. BriIouaroun HNpUHUIMIN 30epeXeHHs IaM siTi, KOTHITMBHOI
aKTMBHOCTI, KYJIbTYPHOI'O PO3yMiHH Ta COLIaJIbHOI AVMHAMIKM, eV IiaxXiz,
3abe3rneuye OiTbIn edeKTMBHUI i KOMIUIEKCHUI CIIOCIO BMBYEHHS MOB.
OsHavioMJIeHHS 3 Pi3SHMMM OVICOUIUIIHAMY A03BOJISAE€ CTYHOeHTaM OLIHUTU
KOHTEKCTyaJIbHYy Ta KyJIbTYPHY IIIMOVHY MOBM, IIOKpAIlylouy He JIUIIe 1X
BUJIbHe BOJIOZIHHS, aJle V1 3[IaTHICTh 0 aJjallTallii Ta KyJIbTypHY OOi3HaHICTb.

Llevt minicHniI MeTOon pOOMUTH BUBYEHHS MOBW OUTBIN TIPpMBaOIMBUM i
pesleBaHTHVIM [JId peasibHMX cuTyarlin.[2] Hampuxiiazm, Taki TexHosOr1, SIK
KepoBaHi IITyYHMM iHTeJIeKTOM MOBHiI IUIaTdopMM, 3abe3nedyroTh
IIepCOHAJII30BaHy IIPaKTMKy, a COLOJIHIBICTMYHI 3HAaHHS JOIOMAaraloThb
YUHSAM Opl€HTyBaTuCd B [lajleKTax 1 pericTpax, IIigBUINYIOUM K
KOMIIETEeHTHICTb, TaK i BIIEBHEHICTh Y CIIUIKYBaHHI.

Y  manOyTHBOMY — MDKOMCIMIUIIHApHa MOBHa  OCBiTa  MOXe
IPOJOBXYBaT  PO3BMBATNCS, OXOIUIIOIOYM HOBI Trajlysi, Takli K
6ioiHdopMaTHKa, IIT0 MOXe CIIPUSTH HAIIOMYy PO3YyMiHHIO 0OpOoOKM MOBU
Ta KOTHITMBHOIO HaBaHTaXeHH:d. Kpim Toro, mporpec y BipTyayIbHin
peasIbHOCTI Ta JONOBHEHIVI peaIbHOCTI HPONOHYE 3aXOIUIIOIOUMII JOCBI,
AKUVL MOXe IMITyBaTM 4YyXe CepeNoBUIle, [O3BOJIAIYM  YYHSIM
MPpaKTVIKyBaTV MOBHI HaBUYKM B aBTeHTUYHOMY cepemosuilli. [HTerpyroun

Taki iHHOBallil, MDKIVMCUMIUTIHAPHI IIAXOAM OOILSIOTH 30eperTi MOBHY
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OCBITY AMHAMIYHOIO, aalTOBAHOIO Ta INIMOOKO IIOB'SI3aHOI0 3 HAIIMM
ITIOCTiVTHO PO3IIMPIOBAHMM PO3YMIiHHSM SIK MOBY, TaK i HaBYaHHS.
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®OPMYBAHHSI MEOIALIIMHMX HABMYOK Y KOHTEKCTI
[TPO®PECIVIHOI TTIATOTOBKIM COLIIAJIbHVX TTPALIIBHVKIB
lanmpuny 111, actiipanT, YKpaiHCBKUV Aep KaBHWUI YHiBepCcUTeT iMeHi
Muxaruia [Iparomanosa, M. Kuis, Ykpaina

Mepniamisga € BaXJIMBUM IHCTPYMEHTOM Y IIpOdeciViHiVl IisIbHOCTI
coLliaJIbHMX ITPalliBHMKIB, OCKIJIBKY BOHA 03B0JIsi€ epeKTMBHO BUPIlTyBaTu
KOHIIIKTY, CIOPUAIOUM HOCATHEHHIO B3a€EMOPO3YMIHHA MK CTOpPOHaMIL.
dopMmyBaHHA Me[ialliiHMX HAaBMYOK € HEeBiJ'€éMHOK YacCTMHOIO IIPOLeCy
MiArOTOBKM MamOyTHiX daxiBLiB y cdepi comianpHOi pobotn. Y craTTi
pO3IJIANAIOTECS KIIIOYOBL acleKTy Mefiallil $K 4YacTMHM IIpodpeciviHOl
iATOTOBKM COLaJIbHMX ITPalliBHMKIB Ta BaXJIMBICTh i iHTerpariii B
HaBYaJIbHI IIPOrpaMIL.

Mepiaris — 1e MeTof MMPHOIO BUPIillleHHS KOHJIIKTIB, SKWUI
nependavae yuacTb HEMTPAIBHOTO IIOCEPEIHNMKA, 1110 JOIIOMara€ CTOpoHaM
JTOCSITTVL B3a€MOIIOB  I3aHOTO pillleHHs [1]. BoHa mmpoko BUKOPUCTOBY€ETHCS
B pisHUX cdepax couiagbHOI poOOTH, Bif ciMerHMX KOHQIIKTIB 10
TPYyHAOBUX CyllepedoK. Memiariist 4O3BOJIsIE YHUKHYTY ecKalallil KOH(IIIKTiB
1 CTBOPIOE MOXJIMBICTD 1T KOHCTPYKTMBHOIO [1iajIory MK CTOpOHamu. 11
COLaJIbHMX ITPAliiBHUKIB Mefdialliss € He JIMIIe TeXHIKOI BUPIIIeHHS
CYIIePeUYOK, a 11 YaCTUHOIO 3araJIbHOI CTpaTerii colliallbHOI MATPUMKN. ToMy
BaXIMBO 3a0e3neunTy IpodpeciiiHy MiAroToBKy daxiBILiB 3 Mefiarlii, 110
1103B0OJIst€ IM e(peKTMBHO BUKOHYBATM CBOIO POJIb y CKJIAHMX CUTYyallisX.

ITinrorToBka ManOyTHiX cOlliaJIbHVMX IIPaIliBHVKIB 1O Meliallii BKJIIOYae
B cebe KiylbKa KITFOUOBMX eTariB. [lepiir 3a Bce, 11e BUBUEHHS TeOPETUUHMX
OCHOB Mefiallii, BKJIIOYAo4yl IIPVHLINIIN, METOAV Ta TeXHiKM BUpPIlTeHH:

koHutikTiB. lLle pae crymentam r1imboKe poO3yMiHHS MexaHi3MiB, 3a
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JOIIOMOT OO SIKMX MOXYTb BMHVKaTV KOH(IIIKTH, a TAKOX JIa€ MOXJIVBICTb
PO3BVHY T HaBUUYKV KOHCTPYKTMBHOI KOMYHIKaIIil.

JdpyruM BaXXJIMBMM acHeKTOM € HpaKTW4dHa Inaroroska. CTymeHTH
MOBVHHI BMITV 3aCTOCOBYBaTV MelialliViHi HaBWYKN B peajIbHVIX yMOBaX, 1110
nepernbadyae yd4acTb y CIelliaJIbHMX TpeHiHraX, poJIbOBMUX irpax Ta
cuMyJrALisx. Taki IIpakTUYHI 3aHATTS AO03BOJISIOTH CTyIeHTaM pPO3BUBATHU
BIIEBHEHICTb Yy CBOIX CWiIaX, IOKpalllyBaTy KOMYHIKaTVBHI HaBUUYKM Ta
3[IaTHICTh 0 HeyIlepeKeHOT O BUpillleHH KOHIIIKTiB.

Mepiamiss Mae BaXJmMBe 3HA4YeHHs I COLHaJIbHUX IIPalliBHMKIB,
OCKUTBKM JTO3BOJISIE CTBOPWUTW OUTBIII 37I0pOBe COIliaJTbHE CePeIOBUIIE, e
po0sieMy BUPIIITYIOTbCS MUPHUM IIUISIXOM. BoHa goriomarae 3sMeHITIATH
piBeHb HaCWJIbCTBA, 3ar100irae eckasariii KOH(JIIKTIB i CITpYsi€ BiTHOBJIEHHIO
JIOBipM MK CTOPOHAMM.

CowiayibHI IpaliBHUKM, AKi BOJIOAIIOTE MeiallifiHMMM HaBUYKaMV,
MOXYTh edeKTUBHO [IOIlOMaraTy JIOSM Y BUpIillleHHi ocoOmcTmx Ta
coLiaJIbHMX KOH(JIKTIB, TMM CaMVM CIIPVIAIOUN COLiaJIbHIVI 3Ty PpTOBaHOCTI
Ta cTaOis1bHOCTI [2]. Ie 0cobmBoO BaXJIMBO B yMOBaX HOCTIVIHMX COLLiaJIbHMIX
Ta €KOHOMIYHVX 3MiH, a TAKOX Y CUTYyallisX, KO KOH(IIKTU MOXYTb MaTy
CepV03Hi HACIIKY IJIs1 OKpeMMx 0cib abo rpomar.

Hespakaroun Ha uncIeHHI IlepeBarM Mepianii, i iHTerpauisa B
HaBYaHHS COLiaJIbHMX IIPAliBHVKIB He 3aBXIV € JOCTaTHBO e(PeKTUBHOIO.
OnHi€ro 3 OCHOBHMIX ITPO0JIEM € BifICY THICTB €IMHOTO CTAaHIAPTY MiATOTOBKM
MeziaTopiB y cdepi comiaspHOI poboTn. [ mokpaliieHHs I1i€l cUTyartii
BKJIVIBO PO3pOOMTHM OUIBII JleTayIbHI HaBUIbHI IIporpaMm Ta BKIIIOYATU
MezIiarlito Ik 0OOB'sI3KOBUNI eJIeMeHT ITpodeciviHOT MiATOTOBKMA.

[amoro  mpolbsieMor0 €  BiICYTHICTH  JIOCTAaTHBOTO JOCBimy Ta

KBatidikaliil ceper BUK/IaJiauiB Meziallil B OaraTboX HaBYaJIbHMX 3aKiIaiax.
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ToMmy BaXxJuIMBO oOprasisyBaTu Kypcu HiOBuIleHHs Kpaslidikarii s
BUKJIa/JaviB Ta CTBOPIOBATY MOXJIVMBOCTI 117151 OOMiHY JOCBIIOM MiX pi3sHUMM
OCBITHIMW yCTaHOBaMI.

JIK BUCHOBOK, MOXHa 3a3Ha4yuTV, IO POPMyBaHHSA MeialliVIHUX
HaBMYOK Y MalOyTHIX COLiaJIbHVX PaliBHMKIB € BaXKJIMBOIO CKJIa[JOBOIO 1X
npodecintHol miAroroBku. Memiallia 103BoJIsl€e ePeKTMBHO BUPIlTyBaTH
KOHITIKTH, cripuse 30epe>XXeHHIO MUPY Ta CTaOi/IbHOCTI B CYCIIUTBCTBI. i1
YCIIIIIHOI iHTerpanii Mepiarii B IIpodpeciviHy HiArOTOBKY COLiaJIbHMX
IIpalliBHMKIB HEOOXiTHO po3poOUTH KOMIUIEKCHI HaBYasIbHI IIporpamu,
YIOCKOHAJIIOBAaTM METOAMKY BUKIIAIaHHSA Ta 3a0e3rneunTy HaJIEXKHUN
piBEeHb IIPaKTUYHOI ITiJrOTOBKN.
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RESTORATION OF UKRAINE'S HUMAN RESOURCE POTENTIAL
UNDER INTENSIFIED MIGRATION PROCESSES
Oleksandr Haidash, applicant for the third (scientific) level of higher
education at National University "Yuri Kondratyuk Poltava Polytechnic,"
Poltava, Ukraine
Over the past decade, Ukraine has experienced a significant reduction
in its human resource potential. In 2013, according to the State Statistics
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Service of Ukraine, the number of employed individuals was 19.3 million
[1]. However, by 2023, estimates from the Ukrainian Institute for the Future
indicated a decrease to 9 million [2]. This represents a loss of nearly half of
the country's working-age population. Such a dramatic change carries
profound economic and social implications. The decline in human resources
adversely affects overall productivity, hinders economic growth, and limits
the state's capacity to provide social guarantees. Addressing this issue is
critical to ensuring sustainable development and social stability [3].

The primary driver of increased migration of Ukraine’s human
resources since 2022 has been the full-scale invasion of independent Ukraine
by the russian federation. Frequent and prolonged power outages in July
2024 became a significant catalyst for migration processes. Within just one
month, over 160,000 people left the country in search of better living
conditions abroad. Since the beginning of the year, the total number of
citizens forced to leave their homes has reached 400,000 [4]. The dynamics
of migrant numbers since the onset of the full-scale invasion are illustrated
in Figure 1.

These indicators are confirmed by the macroeconomic and monetary
review of the National Bank of Ukraine for September 2024. The document,
based on data from the UN, presents a comparison of migration dynamics:
as of August 19, 2024, the number of Ukrainians registered as migrants in
various countries worldwide stood at 6.739 million. In comparison, the
previous month this figure was 6.58 million. Thus, the monthly increase

amounted to 160,000 people, which is one of the highest migration rates in

2024 [5].
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change in methodology

January 2022  June 2022 November April 2023 September February 2024  July 2024
2022 2023

Migrants, Total Temporary Protection in the EU

Figure. 1. Number of migrants since the beginning of the full-scale
invasion, million people

*Compiled by the author based on [5, 6]

The growth of migration flows has multifaceted causes. The
deterioration of living conditions due to frequent power supply disruptions
increases the overall stress level among the population, complicates business
operations, reduces labor productivity, and negatively affects access to basic
services. Combined with military threats, socio-economic instability, and
uncertainty regarding the country's recovery prospects, this creates a
favorable environment for the growth of emigration sentiments.

The scale of this phenomenon draws particular attention, as the
significant outflow of the population, primarily of working age, will have
long-term consequences for Ukraine's economy. Furthermore, according to
research, around 70% of refugees hold higher education degrees, which
significantly exceeds the corresponding indicator among labor migrants
before the war, as well as among the working population within the country.

The high educational level of displaced individuals contributes to their quick
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adaptation and integration into the societies of host countries, as already
demonstrated by the experience of the first year of the war. Many countries
hosting Ukrainian refugees are actively interested in their long-term
integration, creating appropriate socio-economic conditions. This, in turn,
may reduce the likelihood of these citizens returning to Ukraine even after
the war ends. It could lead to a prolonged labor shortage, particularly
concerning specialists needed for post-war reconstruction processes and
economic recovery. This trend poses a threat to socio-economic development
and could significantly slow down recovery efforts. The loss of human
capital, reduced domestic demand, and potential losses of intellectual capital
may substantially affect the pace of post-war state recovery.

To mitigate the effects of mass migration, a comprehensive strategy
must be developed. This strategy should include measures to improve
infrastructure, ensure stable energy supply, create conditions for
entrepreneurship and investment development, as well as expand support
programs for the population. It is especially important to stimulate the
return of citizens who temporarily left abroad through the implementation
of reintegration programs and involving the Ukrainian diaspora in the
country's recovery process.

Thus, the mass migration of human capital, driven by challenging socio-
economic and energy conditions, is not only a demographic challenge but
also a critical factor that affects the state's ability to recover quickly and

effectively.
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ENHANCING THE STUDY AND TEACHING OF PHILIPPINE
HISTORY AND CULTURE: TOWARDS INCLUSIVITY AND TRUTH
Bernardita Churchill, University of the Philippines

The study and teaching of Philippine history require urgent revision to
counter historical revisionism and provide a comprehensive narrative of the
nation's past. This includes a critical reevaluation of controversial periods
such as the Martial Law years (1972-1986) and the integration of historically
marginalized communities, particularly the Muslim and Indigenous Peoples

(IPs). This article emphasizes the need to "enhance" history education in both
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basic and higher education, fostering an inclusive history that reflects the
multicultural and multi-ethnic nature of Philippine society.

Introduction

The teaching of Philippine history has long been criticized for its lack of
inclusivity and a narrow focus on dominant narratives. Recent attempts at
historical revisionism, particularly concerning the Martial Law period under
Ferdinand Marcos, underscore the urgency of revisiting and enhancing
history education. Furthermore, the marginalization of Muslims and
Indigenous Peoples in mainstream history curricula perpetuates an
incomplete understanding of the nation's heritage and diversity.

This article examines the need for a restructured approach to history
education that addresses these gaps, aiming to create an inclusive and
truthful representation of Philippine history.

Revisiting Philippine History: Countering Historical Revisionism

The Martial Law era (1972-1986) remains a contentious period in
Philippine history. While it is remembered by many as a time of
authoritarian rule, human rights abuses, and economic decline, efforts to
"sanitize" this era have gained traction in public discourse. These attempts
at revisionism distort historical facts, mislead younger generations, and
hinder the pursuit of historical justice.

To counteract these trends, educators must ensure that history teaching
is grounded in verified sources, critical analysis, and diverse perspectives.
The integration of primary documents, survivor testimonies, and scholarly
analyses into the curriculum can provide students with a nuanced
understanding of this critical period.

Towards an Inclusive History: Recognizing Marginalized Communities
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The dominant narrative of Philippine history often centers on the
experiences of Christian lowland Filipinos, neglecting the rich histories and
cultures of Muslim and Indigenous Peoples. This omission reinforces
stereotypes, perpetuates discrimination, and alienates these communities
from the broader national identity.

The History of Muslim Filipinos

Muslim Filipinos have played a significant role in resisting colonial rule
and preserving their cultural heritage. From the establishment of the
Sultanates of Sulu and Maguindanao to their struggles against Spanish,
American, and post-independence governments, their history is marked by
resilience and resistance. Including these narratives in history curricula
fosters understanding and appreciation of their contributions to the nation.

The History of Indigenous Peoples (IPs)

The Indigenous Peoples of the Philippines, comprising diverse ethno-
linguistic groups, possess unique traditions, governance systems, and
worldviews. Their histories often highlight their relationship with the
environment, struggles for ancestral land rights, and resistance to
assimilation. Recognizing these contributions enriches the national narrative
and promotes cultural pride.

Enhancing the Study and Teaching of Philippine History

To create an inclusive and accurate history, several key actions are
necessary:

Curriculum Reforms

Integrate the histories of Muslims and IPs into all levels of education,
emphasizing their cultural and historical significance.

Ensure that critical periods like Martial Law are taught with

comprehensive and factual resources.
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Teacher Training

Provide educators with specialized training to teach sensitive and
complex historical topics effectively.

Develop resources that equip teachers to handle diverse perspectives
and foster critical thinking among students.

Use of Multimodal Resources

Incorporate multimedia tools, such as documentaries, oral histories,
and digital archives, to engage students and present diverse viewpoints.

Leverage technology to make historical materials accessible to a wider
audience.

Community Collaboration

Engage with Muslim and Indigenous communities to co-create
historical materials that authentically represent their experiences and voices.

Encourage partnerships between schools, local historians, and cultural
organizations.

Critical Thinking and Historical Analysis

Promote activities that encourage students to analyze sources, question
biases, and draw their conclusions about historical events.

Use project-based learning to deepen understanding of historical
complexities.

The Role of Inclusive History in Nation-Building

An inclusive history fosters national unity by acknowledging the
diverse experiences and contributions of all Filipinos. It challenges
monolithic narratives and empowers marginalized communities by
validating their stories. This approach not only enriches historical
understanding but also promotes empathy, respect, and social cohesion.

Conclusion
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Revisiting and enhancing the teaching of Philippine history is a vital
step toward truth and inclusivity. By addressing the distortions of historical
revisionism and integrating the narratives of marginalized communities,
educators can cultivate a generation of informed and critical thinkers. This
effort requires the collaboration of educators, policymakers, historians, and
communities to ensure that Philippine history reflects the nation’s rich
diversity and complex past.

An inclusive history is not just a reflection of the past—it is a foundation

for a just and united future.
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IMPLEMENTATION OF PUBLIC-PRIVATE PARTNERSHIP
PROJECTS
Mykola Negrych, Interregional Academy of Personnel Management

Great infrastructure projects with state participation will involve a high
frequency of innovative developments and will require significant financial,
material and human resources, which come from both the side of the state
and business. At the same time, such projects carry a high degree of
uncertainty and cumulative risks associated with current events of
geopolitical instability and economic and social changes that are constantly
changing. It is a current practice, both domestically and abroad, that great
infrastructure projects are held in high regard by the community at all stages
of their implementation. In this case, changes in the settings of the
parameters can cause a negative reaction from the population, which can
lead to high financial and reputational losses for all participants in the
public-private partnership.

The revelation of low-level problems in the sphere of preparation and
implementation of large infrastructure projects makes it particularly
important to theoretically, methodologically and instrumentally support the
complex of management actions related to these are implemented at
different levels of the government administration system. At its core, the
development and thorough development of essential analysis tools,
assessment and risk management of public-private partnerships to
implement large infrastructure projects is one of the key tasks of current risk
management, This is the basis of the long-term government’s trade and the

domestic business.
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The results of the investigation were followed by an addition that
expands the characteristics of the daily risks management process within the
framework of a public-private partnership based on the appearance of five
key elements that are located in the middle of the steady management cycle
risks within the project implementation stages. The development of the skin
from the heel of the key elements may result from the overall goals and
objectives of the implemented DPP project, with the regulation of the
particularities of the interaction between the participants of the public-
private partnership at various stages of implementation of the DPP project.
The element “Socio-economic effects” is the basis for the implementation of
the great infrastructure DPP project through its interaction with the interests
of the state, the population, improved quality of life and well-being
partnership in general, which represents the key objectives of the DPP
project. “Socio-economic effects” form the basis of negotiations between the
upcoming participants of the power-private partnership regarding the
government’s vision of funding, various subsidies and benefits for DPP
projects.

Based on the results of the assessment and assessment of warehouse
socio-economic effects, the initiators of the DPP project must proceed to the
conclusion that the DPP project cannot ensure the achievement of national
goals or the low influx on The socio-economic development of marriage and
the parameters of the DPP project may be changed. Such elements as “Form
of DPP” and “Organizational and management model” for the correctness
of their choice, even at the initial stage. The interconnections between these
elements are revealed in the fact that the form of the DPP project is the basis
for the organizational and management model that is being fragmented. At

this stage, a clear model of managing the DPP project at various stages of its
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implementation is emerging, which allows us to later identify the
weaknesses of the participants (incompetence, marriage, etc.), What allows
me to reduce the risks of the DPP project by replacing participants or
adjusting their activities. The element “Risks Matrix” is the result of
structuring the DPP project and identifying risks at the advanced stages.

The risk matrix is the basis for negotiations between the key participants
in the power-private partnership to develop a solution to a fair distribution
of risks and areas of responsibility within the framework of the DPP project.
The significance of this element is due to the fact that the factors not
represented in the matrix will not be included in the basis of future
contractual and other legally executed documents, which may become the
subject of superfluous discrepancies, as a result of which money will be
spent on the DPP project. The terms of its implementation may vary greatly.
The element “Control and visibility system” provides the robot with a clear-
cut control and visibility system based on information support, as well as a
new function of predictive identification of parameters for the DPP project
in the form of tasks value (including illegal activities of participants). This
allows for preventive measures to be taken in order to eliminate the
occurrence of damage, ensuring the minimization or exclusion of possible
risks for the participants of the public-private partnership. Taken together,
these elements form a comprehensive statement about the basis of mutual
cooperation within the framework of a public-private partnership, which
allows the management of the organization and government authorities to
implement the implementation of DPP projects from the given level of
effectiveness and satisfaction of interests of all participants.

The choice of the form of implementation of DPP projects depends on

the parameters of the projects, participants, financing schemes, as well as the
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availability of the legal and regulatory framework. However, neither in
domestic nor in foreign practice there is no single approved version of the
DPP forms, so when choosing the DPP form for planned projects, you must
comply with the validity of the legal and regulatory framework of Ukraine.
In this case, the country gives priority to DPP projects with a high rate of
receipt of budgetary funding. Based on the analysis of world data and the
original Ukrainian practice of implementing large, capitalist, infrastructure
DPP projects, a summary has been compiled about those with the shortest
form of implementation of great infrastructure projects with sovereign
participation, the concession form of the DPP is based on the Build-Operate-
Transfer principle (“Business - Operation/Management - Transfer”).

The concession form makes it possible to ensure the receipt of financing
for projects from different sources, to minimize pressure on the public
partner and to provide different financial guarantees for the participants of
the DPP, equitably distributing the benefits vestments between them. When
implementing DPP projects under the concession form, the key participants
are: a public partner in the grantor's individual and a private partner (a
representative or a group of representatives of the private sector) in the
concessionaire's individual.

Projects for the development of high-speed highways (hereinafter
referred to as VSHM), and great infrastructure projects, between which a
specialized transport infrastructure is created and modernized, where a dry
goods warehouse develops a speed of over 200 km/year. For the state, as a
potential public partner, the effects of large infrastructure projects are one of
the key arguments for praising the decision to participate in such projects,

as well as the negotiated supply associated with the supply of various
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instruments. government support for projects in the form of subsidies,
grants, tax benefits, etc.

It is indicated that for the country, the socio-economic effects of large
infrastructure DPP projects are also a tool for returning investment for the
comprehensive development of the economy of the regions along the VSM
route. the economy of the region as a whole. The most important
characteristic of warehouse socio-economic effects for a public partner is
their effectiveness, which is reflected in GDP growth and an increase in
budget revenues. For a private partner, an analysis of socio-economic effects
is necessary to determine government support for the DPP project. Whose
researched social and economic effects from the implementation of high-
speed highway projects are organized and grouped in five groups
emanating from them Priorities for the development of partnership and
business environment: - effects of investment capital, which are
characterized by guilt and increased demand for materials, equipment and
services necessary for the implementation of the project that launches The
reaction of growth in various sectors of the economy; - direct effects that
arise at the stage of operation, as a result of the government activity of the
ruler and operator of the created infrastructure; - agglomeration effects that
are formed in a fraction of a time at a dose between two large populated
areas, for which the economical integration of territories is promoted, which
unites, stimulates development business and will be guaranteed a reduction
in costs and increased income for market participants; - effects of saving an
hour in travel, meaning the extra hour spent on the road, which allows you
to spend it on the job, allowing you to work, which results in increased
productivity; - the effects of reducing accidents on highways, which are

indicated by reducing the number of accidents on the roads, which supports
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the level of income of the population, allowing it not to be reduced through
time-inconsistency. When the country's security budget receives a stable
increase in tax revenues, the risk for the country to pay compensation to the
population under the DPP is reduced.
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DEVELOPING VISUALIZATION AND CREATIVE SKILLS IN
PHYSICS EDUCATION: FROM CONCEPTUAL MAPPING TO VIRTUAL
SIMULATIONS
Olexandr Syzon, Oleksandr Dovzhenko Hlukhiv National Pedagogical

University, Ukraine

Creative and visualization skills are essential for understanding the
abstract concepts inherent in physics. This paper examines the role of
conceptual tools such as mind maps, virtual simulations, and thought
experiments in fostering these skills among students. Special attention is
given to the use of digital technologies and augmented reality (AR) for
enhancing visualization in physics education. Additionally, the paper
explores innovative assessment methods, including scenario-based tasks

and project-based learning, that measure and encourage creativity. Results
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indicate that integrating creative approaches and visualization tools leads to
improved academic performance and deeper comprehension of complex
physics phenomena.

Keywords: visualization, creative thinking, mind maps, virtual
simulations, augmented reality, physics education, innovative assessment.

1. Introduction

The advancement of science education requires methods that go beyond
traditional approaches to engage students' creativity and visualization
abilities. Physics, as a highly conceptual field, often challenges students to
understand phenomena that are not directly observable. Modern
pedagogical tools, including mind maps, thought experiments, and virtual
reality technologies, offer novel ways to address this challenge. This paper
explores how such methods not only develop students' visualization and
imaginative thinking but also provide measurable improvements in their
learning outcomes.

2. Enhancing Conceptual Understanding in Physics

2.1 The Role of Visualization in Physics

Cognitive psychology highlights the critical role of visual and spatial
thinking in grasping abstract concepts. Tools like augmented reality and
virtual simulations enable students to interact with models of
electromagnetic waves, quantum states, and relativistic phenomena, thereby
enhancing their cognitive engagement.

2.2 Integrating Creative Pedagogy

Creative tasks such as generating scenarios or designing experiments
encourage students to explore and connect concepts in new ways. For

example, mind maps can illustrate relationships between wave properties
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and optical phenomena, while thought experiments can help conceptualize
challenging topics like time dilation.

3. Digital Tools for Visualization and Creativity

3.1 Virtual Simulations in Physics Education

Virtual simulations allow students to visualize and manipulate complex
systems in a controlled environment. For example, platforms like PhET
Interactive Simulations enable exploration of phenomena like electric
circuits and wave propagation, fostering both understanding and curiosity.

3.2 Augmented Reality in Learning

AR applications provide interactive 3D models that help students
comprehend physical systems. For instance, AR apps can display magnetic
tields around current-carrying wires or simulate planetary orbits, offering a
dynamic alternative to static textbook diagrams.

4. Assessment of Creative Thinking in Physics

To evaluate the impact of visualization and creative pedagogy,
innovative assessment methods are required. Scenario-based tests, project-
based learning, and diagrammatic reasoning tasks provide insights into
students' ability to creatively solve problems and conceptualize abstract
ideas.

5. Recommendations for Educators

Physics educators are encouraged to integrate tools like mind maps,
thought experiments, and digital simulations into their curricula.
Additionally, designing tasks that challenge students to create visual or
conceptual models of physics phenomena can foster both creativity and

deeper understanding,.

6. Conclusion
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Visualization and creative thinking are indispensable for success in
physics education. This study underscores the importance of integrating
conceptual and digital tools to enhance these skills. By fostering students’
ability to visualize and creatively approach problems, educators can
significantly improve their learning outcomes and engagement in physics.
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BEAMFORMING POINTING ERROR OF A TRIAXIAL VELOCITY
SENSOR UNDER GAIN UNCERTAINTIESBEAMFORMING POINTING
ERROR OF A TRIAXIAL VELOCITY SENSOR UNDER GAIN
UNCERTAINTIES
Macario Cordel II, De La Salle University

A triaxial velocity sensor consists of three uniaxial velocity sensors,
nominally identical, orthogonally oriented, and co-centered at a point in
space. This system measures the acoustic particle velocity vector, offering
two-dimensional spatial directivity despite its compact size. Existing
analyses of its beam-pattern assume ideal gain uniformity across the sensors.
However, practical deviations due to gain uncertainties can shift the beam-
pattern’s peak direction. This paper models such uncertainties
stochastically, deriving the statistical mean and variance of these deviations.
Analytical results are validated using Monte Carlo simulations.

Triaxial velocity sensors are extensively used for measuring acoustic
particle velocity vectors due to their compact and efficient design. Each
sensor component captures one Cartesian component of the velocity,
enabling azimuth-elevation directivity. However, real-world manufacturing
and deployment introduce gain uncertainties among the three uniaxial
sensors. This paper investigates the statistical effects of such gain
uncertainties on the spatial matched filter beam-pattern’s peak direction.

Theoretical Model

Ideal Array Manifold

The ideal mathematical model of a triaxial velocity sensor’s array

manifold is:
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sin(6)cos(¢)
a(o,¢) = |sin(@)sin(¢) |,
cos(0)

where 6 € [0, ) is the polar angle measured from the z-axis, and ¢ € [0,2m)
is the azimuth angle measured from the x-axis. Each component
corresponds to the uniaxial velocity sensor’s orientation along the x, y, and
Z axes, respectively.

The array manifold remains independent of frequency and emitter-
sensor distance due to the collocation of the uniaxial sensors. This
independence is advantageous for broad-frequency acoustic events.

Array Manifold Under Gain Uncertainties

Practical gain uncertainties are modeled stochastically. The actual array

manifold becomes:

9x
5(9r ¢) = [gy
9z

where g,, g,, and g, are independent Gaussian random variables with mean

O a(b,9),

1 and variance ¢;. The symbol © represents the Hadamard (element-wise)
product.

Statistical Analysis of Beamforming Pointing Error

Given gain uncertainties, the beam-pattern(Js peak direction deviates
from the nominal look direction (6;, ¢,). The derived expressions for the
statistical mean and variance of the deviation are as follows.

For the azimuth direction:

Bias: Elpp — ¢.] = fi(ay),
Variance: Var(¢p) = f, (O'g),
where f; and f, are derived functions of g;.

For the polar direction:
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Bias: E[6p — ;] = f5(a,),
Variance: Var(6p) = f4(ag).

Monte Carlo Simulations

Monte Carlo simulations validate the derived biases and variances.
Each trial involves:

Sampling g,, g,, and g, from the specified Gaussian distribution.

Computing the biased beam-pattern peak (6p, ¢p).

Comparing results across multiple trials to verify analytical
expressions.

The following scenarios were analyzed:

Look direction: (6,, ¢;) = (40°,30°).

Look direction: (6,, ¢;) = (30°,50°).

Look direction: (6,, ¢,) = (70°,20°).

i: -
—
[
8 w4 .
= -
B o |
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= w = . : i g
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N et —— T a i R -
=g = ; : 2 - - standard deviation of Eq. (17). Here,
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o ow ] = e

£ X - - tionis 0y = 70° and ¢, = 207,
=

"ﬂ_ =2 -~

T -

T T T
0.05 0.10 0.20 0.50
Tg

Figures demonstrate that biases and variances from Monte Carlo
simulations align closely with analytical predictions. The deviation grows
with increasing g,;, but remains within predictable bounds.

Conclusion

This study derived and verified the statistical biases and variances in

the beam-pattern(is peak direction due to gain uncertainties in triaxial
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velocity sensors. Future work will extend the analysis to include correlated

gain errors and non-Gaussian models.
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EKCTPYOYBAHHS KOPMOBVIX CYMILIEN 3 TTIABUIIEHIM
BMICTOM JIIIIIIB
KoxesnikoBa M., acmicreHT Kadempu TexHoIIOri1 30epiraHHs i repepookm
3epHa HamionasbHOro yHiBepcuTeTy xap4oBux TexHostoriv, Kuis,
YxpaiHna; Sarok T., kanza. TexH. HayK, JOLIeHT Kadepy TeXHOJIOTIT
30epiranHs i nepepobkm 3epHa HatlioHayIbHOrO yHiBepCUTETY Xap4OBUX

texHostorin, Kuis, Ykpaina

ITporec ekcTpymyBaHHS - Iie cIIociO oOpoOKkm cupoBMHM, B IIpolieci
SKOTO IiATOTOBJIEHUII IPOAYyKT abo 30ajlaHcOBaHa KOpPMOBA CyMIlll, IIif
BIUIVIBOM TeIUIOBOI [Iil IIepeTBOPIOETHCS B IIOPUCTUI IIPOAYKT. 3a paXyHOK
Brcokol Temrteparypu 110-180 °C Ta rriepeniagy TUCKy IIpu Ilepexofi 3 ogHiel
30HUM eKCTpyhdepa B Opyry BimOyBaerbcs "BuOyx', 30UIBIIyeTHCS 00'eM,
3arajibHa IUIOIIA ITOBEPXHS IIPOIYKTY, 1110 POOUTH 110T0 OLIBII JOCTYITHVM
11 BIUIMBY (pepMeHTiB Ta IiJIBUIIy€ 3aCBOIOBAHICTH [2].

Y mpotieci ekcTpyayBaHHS KpOXMaIb PO3IaJa€Thcs Ha IIPOCTi LIYKPY,
HIKifyIVMBa MiKpodiopa 3He3apaXyeTbCs, a BiTaMiHM i aMiHOKMCIIOTH, IO
MICTATBbCA B 3JIaKaxX, 3aBISKM KOPOTKOYACHOCTI IIpoliecy 30epiraroTbCst
IIPaKTMYHO OBHIiCTIO. KpiMm TOro, Ha rpoiiec eKCTpyayBaHHS IPAKTUYHO He
BIUIMBAIOTh TaKi PaKTOPM $K BOJIOTICTH IlepepoOsIIOBaHOIO IPOIYKTy Ta
HasBHICTh iHINMX KyJIBTYp Ta HacCiHHsA. 3aBIsSKM 3aCTOCYBaHHS IIPOLIeCy
eKCTpyAyBaHHs UII O0OpoOKM KOPMOBMX CyMilllell MaeMO MOXJIMBICThb
BUKJTIOUUTM IIpoOlleCc CyLIiHHS i COPTyBaHHS, i 4K pe3yJbTaT OTpUMAaTu
BVICOKOSIKICHMTI KOPM BiITIOBiZTHO 0 3a7aHoro perenry [1,3].

€myHa BMMOra OO0 CHMPOBMHWM IIPM €KCTPyAyBaHHI, Iie BiICyTHICTb

CMITHOT Ta 1HIIOT OpPraHiYHOL JTOMIIIKN.
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J1JIst OLIIHKM SIKOCTI Ofiep>KaHOI KOPMOBOI CyMIIIIi 10 eKCTPYyAyBaHH Ta
ic/IA HonepeaHbO CyMilll 3BoIoXmwIn g0 18 %. PesynpraTyt mocimimkeHb
IIOKa3HMKIB $KOCTI IMOKasa IOPIBHUIPHY XapaKTepUCTUKY ¢i3nKo-
XIMIYHOIO CKJIaJy [IO Ta IICIIT eKCTPYOyBaHHS IOCITIIKYBaHOI KOPMOBOI
CyMilIlIi, 0 CKIagy SIKOI BXOOWUTb HaciHHA 45% COHSAIIHUKY : 25% JIbOHY :
30% xykypynsu. OckiIbKM, Hepen eKCTPYAyBaHHS CyMiIl IIOIlepeIHbO
3BOJIOXKWJIVL, MacoBa 4acTKa Boyioru 18 %, To miciig eKcTpyayBaHHS BOJIOTICTh
HPOAYKTY cTaHOBWIA 12,5%.

OOG'eMHa Maca xapakTepmsye WIUIBHICTb HPOOYKTYy i € BaXJIMBUM
disuamM nokasHmkoM. OO'emMHa Maca cyMiln [0 eKCTpyAyBaHHS
craHoBwIa 621,3 xr/mM3 micitst 545,8 xr/M3, 110 MOSCHIOETBCS YTBOPEHHSIM
IOPUCTOI CTPYKTY PV KOPMOBOT CyMIIIIi.

AHaii3  gaHMX ~ IIOKasye, 110 B IIpoleci eKCTpyOyBaHHSA
CYIIPOBOIDKYETBCA BTpaTVl CHPOro ImporeiHy. [lo ekcrpynoyBaHHS BiH
craHosuB 11,4 % micisa 10,5 %, 1110 MOSCHIOETBCS HeHaTypalli€lo OUIKy. B
pe3ysIbTaTi 4aCTKOBOI'O PO3Iajly CUPOIO XMPY Ha XMPHI KUCJIOTV VIOTO
KUIBKICTB TaKOX 3MeHIIach 3 5,85 % 10 5,45 %. Lle Mo>XHa ITOSICHUTU TUM,
1110 B IPOLIeCi eKCTPYyAyBaHH i/l JI€I0 BYCOKOI TeMIlepaTypu Bi,Z[6y'Ba€TBC9I
YTBOPEHHsI KOMIUIEKCHVX CIOJIyK 3 OUIKOM Ta ByIJIeBOAaMM, IO
MepelKopKae IIOBHOMY BUIUICHHIO XMUPY 3 AOUIAHMX 3pasKiB, TOMY IO
XHUPp 3HaAXOOUTbCA y 3B sg3aHivt dpopmi HaTomicTe neperpaBHUI HpPOTETH
MIABUIIMBCS 38 PaxyHOK po3IleIuIeHHs O1/IKy 40 aMiHOKMCIIOT.

3a paxyHOK eKCTPyIyBaHHS KOPMOBOI CyMillli IpoAyKT HaOyBae
BVUCOKOI TIOXKMBHOCTI 1 Mo)e OyTM He3aMiHHMM Yy CKIaJi palioHi

CUTCBKOTOCTIOTAPCHKIIX TBAPWMH, CBITCHKOI IITUIII Ta pUOL.
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CrrerriasibHa 00poOKa KOPMOBMX CYMIIIIeV! 3a JIOIIOMOTOI0O eKCTpyZepa
JTO3BOJISIE 3HM3UTY HaBaHTa)KEeHHS Ha pOoOOTY IIUTYHKA TBAPVH Ta 3MEHIINTHU
BUTpaTV eHepril TBapMHM Ha IlepepobIIeHHS KOPMY.
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SUSTAINABLE DEVELOPMENT OF METALLURGY: RESOURCE
ASPECT

Yuriy Zelenin, Interregional Academy of Personnel Management

Numerous scientific studies show that, as a rule, those industrial
systems that most fully and effectively use the available resource potential
of the territory are more sustainable than systems that use only a part of the
resources. The most complete use of the resource potential of metallurgy
allows solving the problem of functional redundancy of production
components within the regional system, making it possible to compensate
for the lack of other components. However, the study of the issues of
managing the sustainable development of metallurgy allows us to draw a

conclusion about the insufficient methodological elaboration of the issues of
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forming the organizational and economic mechanism of resource support
for this process.

Most studies of the prospects for the development of metallurgical
complexes are considered from the point of view of increasing the efficiency
of the use of resources already involved in production processes. Much less
attention is paid to the possibilities of additional involvement in these
processes of existing, available, but currently unused resources of the
territory. At the same time, emphasis is often placed on natural and energy
resources with insufficient attention to other components of the resource
base of metallurgy. Thus, there was an obvious gap in scientific knowledge
in the field of research into the prospects of increasing the sustainability of
metallurgy development, taking into account the fullest use of its resource
potential. Resource support for the sustainable development of metallurgy
is largely related to the existing socio-economic conditions and institutions.

Therefore, public administration bodies should be more sensitive to
existing challenges and threats, and tools related to the formation and
development of market initiatives, as well as tools of state regulation, must
be built into the organizational and economic mechanism of resource
provision for the sustainable development of metallurgy. When considering
sustainability within the framework of an adaptive approach, the following
signs of sustainable development of metallurgy are highlighted: maximum
full use of the available resource base to achieve the strategic goals of its
socio-economic development; the maximum possible effectiveness of
realizing the resource potential of metallurgy; the ability to expand the
volume of resources involved in metallurgical production processes; the
ability to implement the functions described above during a strategically
significant period.
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The mentioned features made it possible to define the stability of
metallurgy as the ability of this socio-economic system to function
effectively in a competitive environment, that is, to ensure stable
development close to the long-term trend, using the available resources of
the territory as fully as possible. The study of the factors of resource
provision for the sustainable development of metallurgy was carried out
from two main positions: from the point of view of the presence of
conditions for the sustainable development of metallurgy, as well as the
occurrence of possible causes of destabilization of the environmental
characteristics of functioning (external factors); from the point of view of the
internal capabilities of metallurgy to adapt or limit the effect of destabilizing
influences taking into account the rational use of the existing resource base
of development (internal factors).

Based on the understanding of the environment as a source of possible
destabilizing influences, the dissertation identifies two groups of external
threats to the effective implementation of the resource potential of the
sustainable development of metallurgy, according to which it is proposed to
carry out a typology of external factors. The first group of threats includes
destabilizing factors of the competitive environment caused by objective
changes in market relations. The second group of threats consists of changes
in the conditions of economic activity, carried out by non-market methods,
usually in the form of political decisions.

Considering that realizing the resource potential of the sustainable
development of metallurgy is completely possible only in the conditions of
a stable market environment, such a typology allows to identify risk factors
(challenges) of resource provision for the sustainable development of

metallurgy, as well as to determine the main directions of achieving the
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continuity of reproduction of the resource potential of metallurgy in modern
conditions. uncertainty and high degree of variability of the market
environment. In order to study the internal possibilities of metallurgy to
adapt to the changing conditions of the external environment or to limit the
effect of destabilizing influences, it is suggested to take into account that the
continuous process of reproduction of the resource base is a sign of the
sustainable functioning of metallurgy.

Within the framework of the resource concept, a methodological basis
was formed for the development of an organizational and management
mechanism for the development of metallurgy, which includes the following
provisions: sustainable development of metallurgy is ensured on the basis
of available unique resources and abilities that allow to receive long-term
rent on the balanced market; competitive advantages of metallurgy are
provided within the framework of the administrative system, i.e. its
sustainable development is the result of managerial activity; ensuring the
sustainable development of metallurgy; competitive advantages are the
basis of ensuring the stability of metallurgy on foreign and domestic
markets. It is justified that the emerging organizational and management
mechanism should be aimed at ensuring the most complete and effective
involvement of the available resource potential of metallurgy for the
effective implementation of its production capabilities.

It is shown that, depending on the regional policy being carried out, the
development of metallurgy can proceed by achieving full employment of the
population with the maximum wuse of production factors - tactical
management, or by expanding production capabilities due to the

elimination of disparities in the use of production factors and the
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involvement of latent resource potential in industrial development potential
- strategic management.

Energy, material and technical and labor resources, the replenishment
and preparation of which require investment investments, were classified as
system resources. This allocation of the components of the resource base of
metallurgy development made it possible to focus on the endogenous factors
of sustainable development, that is, on the available internal reserves, the
use of which will ensure the effective use of the available resource potential
of the territory. At the same time, it was assumed that the effectiveness of
such involvement would not be lower than the actual values of the indicators

of the efficiency of the use of production factors.
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KIBEPOAUITTIOMATISI B CYYACHIVI CMICTEMI
MDKHAPOIHMX BIIHOCVMH

Hatastist bestoycoBa, KaHOMaaT DOJITUYHMX HayK, KaHAMAAT i3nKo-
MaTeMaTU4YHMX HayK, JOLIeHT Kadenpy MbKHapogHOT iHdopMarrii
HapuayibHO-HayKOBOI0 IHCTUTYTY MDKHapOIHMX BiTHOCHH KniBcbKoro
HallloHaJIbHOIO yHiBepcuTeTy iMeHi Tapaca Illesuenka; Makcum My3suka,
acripaHT 1-ro Kypcy Kadenpu MixkHapogHoi iHdopMariii HapgapHo-
HayKOBOI'O IHCTUTYTy MDKHapOOHMX BiTHOCMH KIIBCBKOTrO HallioOHaJIbHOT'O
yHiBepcuTeTy imeHi Tapaca IlleBuenka

KiGepauruiomartis - e BUKOpUCTaHHS OUIUIOMaTUYHMX IHCTPYMEHTIB i
AVIUIOMATUYHOIO IPOLeCy B3aeMOZil I BUPpIIIeHHd IIUTaHb, IO
BMHMKAIOTh y MDKHapOZHOMY Ta HallioHaJIbHOMY KiOeprpocropi [1].
KiGepnuruiomarisi Mae cTaTM HOBMM IHCTPYMEHTOM, IIPU3HAYEHUM IJIS
PO3pO0KM yHiBepcaJIbHOTO ITIAXOY 31 3ar100iranHs KibepkoH@IIiKTam y
MDKHApOOHMX  BiOHOCMHAxX, 3MiIJHeHHI [JOBipM MDK KpaiHaMu Ta
3a0e3neueHHi iHdopmarinHoi Oesnekn [3]. BusHadyeHHs TOHATTS
«KibepauiuioMaTisi» BKIIOYaE B cebe BUKOPUCTaHHS OUILIOMaTUYHMX
MeTO/iB U1 aHaJIi3y Ta yIIpaB/IiHHSA IpobiiemaMu Kibepripoctopy [2]. Heski
IOCIIIHMKNM HaroJIOIIYyIOTh Ha TOMY, IO Ki6epHT/IHHOMaTi$I BKJIIOUaE B cede
i xkibepbe3rieky Ta Bce IIIO 3 LM IIOB'43aHO, a OJJHA 3 OCHOBHMX IIpo0iieM
KibepOe3mekn € BUSBIIEHHS Ta HPpOTHUAid KiOepaTakam. [HImmMm acriekTom
KibepamIioMarTii € AeljeHTpaJli3allisl Ta IIpaBo Ha KibepIIpocTip, BKIIIOYHO 3
yIIpaBliHHAM IHTepHeTOM, cBOOOLYy HOyMKM Ta KOH(IAEHIIiHICTS.
KiGepnuruiomarisi crpssMoBaHa Ha IOCSATHEHHsI OajlaHCy MiX IIpaBaMu
JIFOJIVIHY 1 HalliOHAJIBHOIO Oe3rekoro B Kibeprrpoctopi [3].

CropigHeHMM TepMiHOM € L poBa AUIUIOMATIs, SIKa BU3HAYA€EThCS SIK

«BUKOPWUCTAHHS CaVTIB COLiQJIBHMX MepeX 3 MeTOI0 CIPUSHHS [iajIory 3
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OHJIAVIH-ITy OJ1iKOI0» [2, €.332]. [JOoCmiaHMKM YTOUHIOTh Pi3HUITIO MiX Kibep-
Ta LM@PPOBOIO OUIUIOMATI€I0, IMOSACHIOYM, M0 LmdpoBa OUIUIOMATIiSA
CTOCYETBCA BUKOPMUCTAHHA LMEPOBMX IHCTPYMEHTIB i TeXHIK AMIDIOMATIl
[1], nigTpUMMKM OUIDIOMATMYHMX IHIIIQTMB Ta CIPOIIEHHS IIPOliecy
KOMYHiKallii 3a JOIIOMOT0I0 BipTyalbHUX pecypcis. IIpuxiagom Moxe Oyt
iHiIfiaTBa 31 CTBOpPEHHsS BIPTyaJIbHMX IIOCOJILCTB Ta  CIIPOIIEHHH
KOHCYJIBCBKVIX IIOCJIYT I TPOMaIsH [epXkaB, IO KOPUCTYIOTbCA
iHTepHeTOM [4] .

KiGepnuruiomarisi GasyeTbcss Ha BUMIpIOBaHHI M'gKOl cwiM 1 €
edeKTMBHOIO IPaKTUKOIO 3MeHIIIeHHs HeBM3HAUeHOCTI Ta YyCYHeHH:
PU3MKIB Ta MOTEHLIiMHMX KOHJIKTIB, III0 BMHMKAIOTh Y KibeprpocTopi.
KimrouoBumm eJIeMeHTaMU KibepanruiomarTii € ITIBUIIeHHS
KibeprioTeH1iasly, 3MilTHEHHS JI0BipM, JOTPUMAHHS i pO3BUTOK KiOepHOPM.
Opranizamiss Oesnexkn y KibeprpocTopi Bigpi3HSE€TbCS Bill TpagMITiTHMIX
Oe3rekoBMX 3axofiB, a/pKe BaXde 3amo0irTM TOPOHMKHEHHS 10
KibepIrpocTopy, BCTAHOBUTY HaMip¥ Ta MacIllITabu 3aBaHMX 30UTKiB. [lyxe
BaKJIVMBVIM € CTBOPEHHSI Ta IIPUNHATTS MDKHaPOAHMX CTaHIAPTIB 3 IIPOTUIT
KibepBUKIIMKaM, [Ie 3a/J1s Po30yI0BY MDKHAPOAHMX HOPM 3 YIIPaBIIiHHS Ta
3axXMCTy Kibepmpocropy 1 OyayTe 3adydeHi KibepouruiomaTyt s
BIICTOIOBaHHS HaI[lOHAJIbHMX 1HTepeciB. TpaguiinHi AWMIUIOMaTUYHI
HaBWUKY, TaKi SIK 30aTHICTb BM3HA4aTy HAMipy IIpOTMBHNMKAa HaOyBaTUMYTh
BCce OUTBITIOrO 3HAaUEeHHSI.

CporopHi mizxim 10 yrpasiliHHSA KiOepIIpoCTOpOM OKpeMUx KpaiH Ta
opraHisaliiyi JeMOHCTPYE, SK €IHICTb IOIVIAMNIB TaK 1 IX pO3pi3HEHICTb.
Bunukae HeoOXigHICTHP BeeHHS IIePeMOBMH 3  IIOTEHIIITHVMMU

KOHKYypeHTaMM 3a7ljIsg BUpoOsieHHs cribHOro 0aueHHs. Came auruioMaTy
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BCTAHOBJIIOBAaTMMYTh MDKHApOIHI HOPMM IOBeOIHKM, 3acHOBaHI Ha
IepefoBi IPaKTULIi, SKi pO3BMBATUMYTh FeOIIOJITUKY KibepIipocTopy.

Opmiero 3 mpoBimHMX KpaiH B KiOepauruiomarii Ta opranisariil
KibepripocTtopy € EcToHis, fIKa IIOCTIMTHO CIiBIIpalllO€ 3 MiXKHapOTHVIMM
opranizarigsmyu TakuMm sk OOH ta HATO. Ile B 2008 poui B TajutiHi Oys
Binkputuit O0'eqHaHMI LIEHTPp IepedoBMX TEXHOJIOTIN 3 KibepoOopoHHM
HATO m1s HaB4aHHS, JOCIKeHb Ta oOMiHy  Mu 3 KiOep3axwmcty. Llen
LeHTp HaJla€ KOHCYJIbTallil, OpraHi30By€ 3yCTpPidi Ta CTBOPIOE €KOCUICTEMY
CIIIBITpalli K JJIs KpalH-4IeHiB, TaK i [Iy1g KpaiH, 1110 He BxoaaTs 1o HATO.
YxpaiHa npuregHaacs 110 11poro 1eHTpy B Tayvtini 16 Tpasrasa 2023 poky [4].

JIx  marosomye CyberPeace Institute xiOepsarposu ocobivBo
aKTYyaJIi3yI0Tbcs B KOHTEKCTI MDKHapPOITHMX 30pOVHMX KOHJIKTIB. Brims
Kibep3arpos moImproeTbCs He TUIbKM Ha KpailHy, 3aJIydeHi B KOHQIIIKT, ajle
1 Ha pemrry cBiTy. BiviHa pocii npotn Ykpainm gyxe mo0pe 11e JIEMOHCTPYE.
3a migpaxynkamyu CyberPeace Institute, 3 ciuna 2022 poky 1o rpyneHb
2023-ro KiJIbKiCTh KibepaTak Ha IIMBUIbHI 00'€KTHM B CBiTi, ITOB'I3aHMX TUTBKM
3 miero BivtHOIO, fgocdria 3255. Ile Oynu kiOepaTtakut Ha eHepreTuky, 3MI,
ypsI, TeJleKOMYHIiKallil, TpaHCOOPT Ta piHAaHCOBI CTPYKTYpU. SIK Hac/IigoK
noctpaxpanm 6isbire 30 kpais, snouatoun €C, CILIA, Kanany, Asctpartito
i Kasaxcras [5].

i1 yerminmHoi peastizariil KibepamruiomaTii B YkpaiHi BXe 3po0JieHi
nepHi Kpoku. Hacammepen, mDe HasdBHICTP BU3HAQYEeHHS IIOHATTS
«kibepripocTip» y 3aKOHOHIABCTBI YKpalHW: cepemoBuille (BipTyaJIbHMUM
IPOCTip), IO HaJa€e MOXJIMBOCTI IS 3[iVICHEHHS KOMYHiKalinn Ta/abo
peastizallii CyCHIUIbHMX BiTHOCUH, YTBOpeHe B pe3yJsIbTaTi (PyHKIIOHyBaHHHA
CyMicHMX (3'€edHaHMX) KOMYHIKAIiTHMX CHUCTeM Ta 3a0e3ledyeHHs

eJIeKTPOHHMX KOMYHIKallill 3 BUKOpPUCTaHHAM Mepexi IHTepner Ta/abo
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iHIMX D100a/IbHMX MepeX Iepenadi maHux [6]. Heobxinny mpasoBy 6asy
ponosHioe npuyHsaTa B 2021 poui Crparerist iHdopMariitHoi Oe3riexy,
Crparerisa kibepOesnekn, Crpateris myostignoi auriomarii M3C YVkpaiau
Ha 2021-2025 pp., a TakoX iHII HOPMaTMBHO-IpaBOBi axkTu [7].
[pyHTyOuMch Ha LMX JOKyMeHTax MIiHICTepCTBO 3aKOPHIOHHMX CIIPaB
Ykpaiunm mnodano po3poOky Crparerii kiOepauiuioMarii B YkpaiHi.
BuokpemsieHo mifmposzinn 3 KiOepamuiuioMarii B CTPYKTypi IpodisIbHOrOo
MiHicTepcTBa, BeeThCs MiZAIrOTOBKa Ka/piB, po30yIoBa iHPpacTpyKTypH, a
TaKOX LM poBisallis JisyIbHOCTI AUIUIOMaTUYHOI CIIy>XO0m [8].

HactymauMm BaskMBUM KpoKOoM cTasla Po3poOka MpoekTy 3MiH 10
3akoHy Ykpainu «[Ipo pgumwiomatnyny ciayx0y». LluM 3akoHOIpoeKkToM
nepenbadeHO HadaTV IIOBHOBa)KEHHS IIIOAO IIPOCYBaHHS Ta 3aXMUCTy
HalllOHaJIBHMX 1HTepeciB y KiOepmpocropi -  KibepauruiomaTam.
3aKOHO/ABIII BM3HAYAIOTh MOHATTS KiOepamruioMarii, SIK KOMIUIEKC IIill Ta
cTpareriyi, CIpPsIMOBaHMX Ha IPOCYBaHHS Ta 3axMUCT HalliOHaJIbHMX
iHTepeciB Ta peasli3allif0 30BHIIIHBOIIOJITUYHMX LIenn YkpaiHu B cdepi
MDKHapOOHMX BiTHOCMH B KiDepHpocTopi, a TaKoX IpaB Ta iHTepeciB
rpoMagsH i opuamuHMX ocid YKpaiHM 3a KOPZOHOM 3 ypaxXyBaHHSIM
cydacHMx notped [9].
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PRODUCTIVITY OF MARITIME TRANSPORTATION IN TURKEY
Muhammet Mustafa Akkan, PhD, KTO Karatay Universitesi, Turkey

Maritime transport plays a pivotal role in international trade,
facilitating the movement of goods across global markets. It is the backbone
of international commerce, handling the majority of trade volumes due to its
cost-effectiveness and efficiency. For countries like Turkey, with a strategic
geographical position, enhancing maritime transport capabilities is crucial
for economic growth. This thesis aims to analyze the factors affecting the
performance of maritime transport in Turkey, using data from various
sources and applying statistical models to provide insights and
recommendations for improvement.

Chapter 1: The Role of Maritime Transport in Global Trade

Maritime transport has been integral to global trade for centuries. It
connects continents and enables the efficient movement of large volumes of
goods. In 2019, over 11 billion tons of cargo were transported via sea,
highlighting its dominance in international trade. Compared to road, rail,
and air transport, maritime transport offers unparalleled capacity and cost
benefits, making it the preferred mode for long-distance and bulk
shipments.

Chapter 2: Turkey’s Geographical and Strategic Position

Turkey's unique geographical position at the crossroads of Europe and
Asia, and its proximity to the Middle East, provides significant advantages
for maritime transport. The country’s extensive coastline and strategic ports
serve as vital hubs for international trade routes. The Turkish Straits,
including the Bosporus and Dardanelles, are critical passageways for

maritime traffic, enhancing Turkey's role in global trade.
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Chapter 3: Factors Affecting Maritime Transport Performance

The performance of maritime transport is influenced by several factors,
including infrastructure quality, technological advancements, and
regulatory frameworks. Efficient port facilities, modern ships, and advanced
logistics systems are essential for optimizing maritime transport operations.
Additionally, government policies and international regulations play a
significant role in shaping the maritime transport landscape.

Chapter 4: Methodology and Data Analysis

This study utilizes data from the United Nations Conference on Trade
and Development (UNCTAD) and Turkey’s Ministry of Transportation and
Infrastructure. The generalized linear model method and Poisson
distribution are applied to analyze the data, providing a robust statistical
framework to identify and weight the factors affecting maritime transport
performance in Turkey.

Chapter 5: Current State of Maritime Transport in Turkey

Maritime transport is crucial for Turkey's foreign trade, with a
significant portion of exports and imports being conducted via sea. The use
of containers has become increasingly prevalent, improving the efficiency of
cargo handling and transport. Despite some fluctuations, the overall trend
indicates a positive growth trajectory in maritime transport volumes.

Chapter 6: Comparative Analysis with Other Transport Modes
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Figure 1. Annual Change in Cargo Handled in Our Ports (Million Tons)

While maritime transport is the most cost-effective and efficient mode
for large-scale and long-distance shipments, other transport modes like
road, rail, and air have their own advantages. This chapter compares these
modes, highlighting the unique benefits and limitations of each. Maritime

transport stands out for its ability to handle bulk cargo and its lower cost per
ton-mile compared to other modes.
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Figure 2. Annual Development of Turkish Merchant Fleet Number
and Average Age
Chapter 7: Policy Implications and Recommendations
To enhance the performance of maritime transport, strategic policies are
needed. Investments in port infrastructure, adoption of advanced
technologies, and streamlined regulatory frameworks are essential for
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optimizing operations. This chapter provides policy recommendations
aimed at improving Turkey's maritime transport capabilities and addressing
existing challenges.

Chapter 8: Economic Impact and Future Prospects

Improving maritime transport infrastructure and policies can
significantly boost Turkey's economy. Enhanced efficiency in maritime
operations leads to reduced costs, increased trade volumes, and greater
economic growth. This chapter explores the long-term economic benefits
and future prospects for Turkey's maritime transport sector, emphasizing
the importance of continued investment and development.

Maritime transportation has an important place in both international
trade and economic development of Turkey. For this reason, it is essential
for our country to carry out studies to increase the performance of the
relevant transportation mode. As seen in Table 6, the cargo transported by
container and container port efficiency also have a high impact on
performance. In this context, making our ports more suitable for container
transportation and modernizing them with systems that will facilitate the
handling of various cargoes can increase the performance even further.

When we look at the data on our country's trade fleet and the number
of ships traded in ports between the years covered by the study, it can be
stated that it followed a decreasing trend. Based on the findings obtained in
the study, the effect of these two variables on performance is neutral. In this
regard, improving our country's commercial fleet both numerically and
qualitatively seems to be an important necessity in order to increase its share
in maritime transportation.

Conclusion
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The analysis underscores the critical role of maritime transport in
Turkey's economic development. By addressing the factors affecting
performance and implementing strategic policies, Turkey can enhance its
maritime transport capabilities, driving economic growth and strengthening
its position in global trade. Future research should focus on emerging trends
and technological advancements to ensure sustainable growth in the

maritime transport sector.
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ENVIRONMENTAL TRANSFORMATION: A CASE STUDY IN
CHINA BASED ON FUTURE DEVELOPMENT SCENARIOS CHINA
Simin Jiang, PhD. South China University of Technology, China

The rapid urbanization and industrialization witnessed globally have
led to significant environmental challenges, particularly in resource-
exhausted cities. These urban areas face unique ecological and economic
difficulties due to their depleted natural resources. Effective land use
strategies are crucial for these cities as they attempt to transition towards
sustainable development. This article explores the environmental
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transformation of Shizuishan City, China, using a multi-objective
optimization model to predict land use changes under various future
development scenarios. The '"vigor-organization-resilience" assessment
framework is utilized to evaluate the ecosystem health conditions in each
scenario, providing insights into the potential outcomes of different
ecological transformation modes.

Resource-exhausted cities are urban areas that have heavily relied on
natural resource extraction for economic development. As these resources
become depleted, these cities are left with environmental degradation,
economic decline, and social challenges. Shizuishan City, located in an
ecologically fragile area of China, serves as a representative case study for
this research. The city has historically depended on coal mining, which has
led to significant ecological damage and necessitates urgent ecological

transformation.
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Figure 1. Prediction and analysis of different ecological transformation
modes for resource-exhausted city

Methodology
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To assess the potential ecological outcomes of different land use
strategies, a multi-objective optimization model was constructed. This
model considers various development scenarios, each representing a distinct
ecological transformation mode:

1. Low-Carbon Economic Development Scenario

2. Ecological-Economic Coordinated Development Scenario

3. Baseline Scenario

4. Economic Development Scenario

The '"vigor-organization-resilience" assessment framework evaluates
the ecosystem health under each scenario, focusing on three dimensions:

1. Vigor: Measures the productivity and vitality of the ecosystem.

2. Organization: Assesses the structural complexity and stability of the
ecosystem.

3. Resilience: Evaluates the ecosystem's ability to recover from
disturbances.

Results

The study's findings reveal significant differences in the ecological
health outcomes of the various development scenarios:

1. Ranking of Ecological Health Levels:

- Low-Carbon Economic Development Scenario: 0.302

- Ecological-Economic Coordinated Development Scenario: 0.291
- Baseline Scenario: 0.290

- Economic Development Scenario: 0.281

- 2022 Baseline: 0.248

2. Improvement in Ecosystem Health:
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- All four future development scenarios showed improved ecosystem
health levels compared to 2022, with improvement areas accounting for over
60% of the city.

- The Low-Carbon Economic Development Scenario exhibited the
most substantial improvement, with 75.81% of the area showing enhanced
ecological health.

3. Dominant Dimension Influencing Ecological Health:

- Ecological system vitality was identified as the primary factor
influencing the region's ecological health, highlighting the importance of
maintaining and enhancing ecosystem productivity and vigor.

The study emphasizes the critical need for ecological transformation in
resource-exhausted cities like Shizuishan. The findings suggest that a low-
carbon economic development approach offers the most significant
ecological benefits, promoting both environmental sustainability and
economic growth. This scenario supports the transition to renewable energy
sources, efficient resource use, and reduced greenhouse gas emissions,
contributing to improved ecosystem health and resilience.

The ecological-economic coordinated development scenario also shows
promise, balancing economic growth with ecological preservation. This
approach encourages sustainable land use practices, integrated ecosystem
management, and the development of green infrastructure.

The baseline scenario represents a continuation of current practices,
providing a reference point for assessing the impact of more proactive
ecological strategies. Although it shows some improvement, it is less
effective than the other scenarios in enhancing ecosystem health.

The economic development scenario, while promoting economic

growth, is the least effective in terms of ecological health improvement. This
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scenario may lead to further environmental degradation if not carefully
managed, underscoring the importance of integrating ecological
considerations into economic planning.

Policy Implications and Recommendations

The study's results have several policy implications for resource-
exhausted cities seeking ecological transformation:

1. Promotion of Low-Carbon Development:

- Policymakers should prioritize low-carbon economic development
strategies, supporting renewable energy projects, energy efficiency
measures, and carbon reduction initiatives.

2. Integrated Ecological and Economic Planning:

- An integrated approach to ecological and economic planning is
essential. Policies should encourage sustainable land use, ecosystem
restoration, and the development of green infrastructure.

3. Monitoring and Assessment:

- Regular monitoring and assessment of ecosystem health are crucial
for evaluating the effectiveness of ecological transformation strategies. The
"vigor-organization-resilience" framework provides a comprehensive tool
for this purpose.

4. Public Engagement and Education:

- Engaging the public and raising awareness about the importance of
ecological health and sustainable development can foster community
support for ecological transformation initiatives.

Conclusion
The environmental transformation of resource-exhausted cities is a
complex and urgent challenge. This case study of Shizuishan City

demonstrates the potential benefits of adopting different ecological
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transformation modes. The low-carbon economic development scenario, in
particular, offers significant ecological and economic advantages,
underscoring the importance of integrating sustainable practices into urban
planning. By adopting proactive and integrated strategies, resource-
exhausted cities can transition towards a more sustainable and resilient
future.
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ADVANCES IN THE RESEARCH ON HYDROCARBON SYNTHESIS
FROM DISSOLVED CO2 AND H2 UNDER HYDROTHERMAL
CONDITIONS
Ji Fuwu ( = 1) Guangzhou Institute of Geochemistry, Chinese Academy

of Sciences, Guangzhou 510640, Guangdong, China

The reaction between CO, and H, under hydrothermal conditions to

form alkanes provides an abiotic pathway for converting CO, into organic
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matter. This research is significant for understanding the abiotic origins of
hydrocarbons in oil and gas and the origins of life in hydrothermal vents.
Studies have shown that favorable thermodynamic conditions (temperature,
pressure) and suitable catalysts are essential for the reaction between CO,
and H, to form alkanes under hydrothermal conditions. While chromite has
been shown to catalyze the formation of CH,, C,H,, and C3Hyg, it remains
unclear whether natural mineral catalysts exist that can facilitate the
formation of longer-chain alkanes such as C,H;,. Magnetite containing one
or more transition metals might be worth investigating. Further research is
needed to elucidate the reaction mechanisms and establish C and H isotope
signatures, which could help distinguish abiotic hydrocarbons from those
derived from organic matter under hydrothermal conditions.

CO, is typically converted into organic matter through photosynthesis
in plants and subsequently into hydrocarbons through thermal
decomposition or microbial degradation. In 1923, Fischer and Tropsch
discovered that syngas (CO + H,) could react to produce liquid
hydrocarbons under the catalysis of transition metals. Subsequent research
has shown that gaseous CO, and H, can also react to produce hydrocarbons
under similar catalytic conditions.

In geological environments, H, can be produced from the alteration of
rocks containing reduced iron, while seawater, carbonates, and magmatic
degassing can supply CO,. Thus, it is possible for CO, and H, to react to
form hydrocarbons under hydrothermal conditions. Methane (CH,), ethane
(C;Hg), and propane (C3Hg) found in hydrothermal vents have been
attributed to reactions between dissolved CO, and H,. The main questions

that arise are whether hydrocarbons can form under these conditions, what
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types of hydrocarbons are produced, what the reaction mechanisms are, and
how to identify hydrocarbons produced by this process.

This paper reviews the progress in research on the formation of
hydrocarbons from CO, and H, wunder hydrothermal conditions,
summarizes the catalytic effects of natural minerals, and explores reaction
mechanisms and hydrocarbon identification criteria. It also highlights the
importance of finding natural mineral catalysts for the formation of longer-
chain hydrocarbons and establishing comprehensive C and H isotope
signatures.

Basis for Hydrocarbon Formation under Hydrothermal Conditions

Under certain temperature and pressure conditions, it is
thermodynamically feasible for CO, and H, to react to form hydrocarbons
and other organic compounds. Higher H, activity favors the formation of
alkanes. The general reaction for the formation of alkanes from dissolved

CO, and H, can be expressed as:

1 1
COj,aq + (3 + E) Hj,aq = ;CnHZnH,aq + 2H,0
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Fig.1 AGm of reaction at differenttem peratures

Using thermodynamic data and software, the molar Gibbs free energy
change (?G,,) of the reaction was calculated across different temperatures
and pressures, indicating that lower temperatures and higher pressures
favor the formation of alkanes. Equilibrium analysis shows that methane is
the predominant hydrocarbon formed, with higher hydrocarbons being less
favorable.

Catalytic Role of Natural Minerals

Suitable catalysts are essential for the reaction between CO, and H, to
form hydrocarbons under hydrothermal conditions. Natural minerals in
geological environments can act as catalysts. Research has shown that
olivine and its alteration products (serpentine, brucite, and magnetite) can
catalyze the formation of CH,, C,;H¢, and C3Hg. However, the identification
of natural catalysts for the formation of longer-chain hydrocarbons remains

a critical area of investigation.
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Mechanisms and Isotope Signatures

Understanding the mechanisms of hydrocarbon formation from CO,
and H, under hydrothermal conditions is crucial for distinguishing abiotic
hydrocarbons from those derived from organic matter. Investigating C and
H isotope fractionation in these reactions can provide valuable insights.
Developing comprehensive isotope signatures for hydrocarbons formed by
this process will aid in identifying abiotic hydrocarbons in geological
environments.

Conclusion

Research on the abiotic synthesis of hydrocarbons from dissolved CO,
and H,; under hydrothermal conditions is of great significance for
understanding the origins of hydrocarbons in oil and gas and the evolution
of life in hydrothermal systems. Identifying natural mineral catalysts and

establishing isotope signatures are key areas for future research. This work
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has the potential to contribute to the understanding of abiotic hydrocarbon
resources and the broader implications for geological and biological
processes.
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The negative impact of global climate change on resources, ecology, and
the environment is becoming increasingly apparent. Hence, reducing the
atmospheric carbon dioxide (CO2) concentration has become a global
concern. Intertidal wetlands (e.g., mangroves and salt marshes ) have strong
carbon sink functions that can reduce the CO 2 concentration, thus
mitigating global climate change. Mangroves and salt marshes are important
coastal blue carbon ecosystems characterized by high soil carbon storage.
Porewater exchange and associated carbon exchange driven by tides and
rainfall in mangroves and salt marshes are challenging issues when
estimating the effects of coastal blue carbon sinks. Large amounts of
porewater-derived sediment carbon outwellings remain in the ocean and
may represent an important carbon sink; however, they are poorly
understood, despite being potentially significant components of the salt
marsh carbon budget. This review aims to quantify the porewater exchange
rate and related carbon fluxes, analyze their driving mechanisms, and
reassess the carbon budgets and carbon sink potentials of mangroves and
salt marshes. This study promotes understanding the carbon balance and
cycle processes associated with mangrove and salt marsh ecosystems, and
provides a scientific basis for the construction, protection, and sustainable
development of coastal blue carbon sinks in the context of global climate

change.
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Fig.1. 1) Number of published reports on the carbon cycle of
mangroves and salt marshes; 2) The number of publications on carbon
cycling in mangroves and saltmarshes

Global climate change has had increasingly negative impacts on
resources, ecology, and the environment. As a result, reducing atmospheric
carbon dioxide (CO:) concentrations has become a global priority. Intertidal

wetlands, such as mangroves and salt marshes, play a crucial role in carbon
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sequestration, serving as significant carbon sinks that can mitigate global
climate change. These coastal blue carbon ecosystems are characterized by
high soil carbon storage and the ability to absorb and store CO: from the
atmosphere. However, estimating the effects of coastal blue carbon sinks is
complicated by the porewater exchange (PEX) processes driven by tides and
rainfall, which facilitate carbon exchange in these ecosystems.

This review aims to quantify the PEX rate and related carbon fluxes,
analyze their driving mechanisms, and reassess the carbon budgets and
carbon sink potentials of mangroves and salt marshes. Understanding these
processes is essential for the construction, protection, and sustainable
development of coastal blue carbon sinks in the context of global climate
change.

Coastal Zones and Climate Change

The coastal zone, where ocean and land interact, is a complex and
fragile area of the global ecosystem. It is home to about 61% of the world's
population and two-thirds of its cities. Rapid economic development and
population growth have accelerated urbanization, increasing human
activities and exacerbating the challenges posed by global climate change.
Addressing these challenges requires a dual approach: developing and
utilizing green energy and enhancing CO: fixation.

Importance of Mangroves and Salt Marshes

Mangroves and salt marshes are effective at sequestering carbon,
significantly increasing CO: fixation. Research on carbon sequestration and
storage in these coastal wetlands has gained attention due to their
importance as atmospheric carbon sinks. The carbon cycle in these
ecosystems includes carbon burial in sediments, vertical exchange with the

atmosphere, and lateral transport to adjacent waters. Lateral export
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comprises both surface and subsurface components, with PEX playing a
crucial role in the subsurface carbon exchange.

PEX involves the exchange of groundwater and surface water at the
interface between sediments and overlying water. This process, driven by
tides, rainfall, and bioturbation, facilitates the lateral transport of dissolved
inorganic carbon (DIC) and other carbon forms from intertidal wetlands to
the ocean. Despite its significance, PEX is often overlooked in carbon cycle
studies of mangroves and salt marshes.

Mechanisms of Porewater Exchange

PEX processes are influenced by various factors, including topography,
flow fields, and biological activities. Bioturbation, such as the creation of
crab holes, increases the contact area between sediments and overlying
water, enhancing terrestrial material transport to the sea. PEX can occur in
both bare flats and vegetated areas, with vegetation contributing significant
carbon sources through root and litter degradation.

Submarine groundwater discharge (SGD) is another important concept
related to coastal groundwater-surface water exchange. SGD includes all
water flows from the land-sea interface into adjacent sea areas, comprising
terrestrial freshwater and recycled seawater. PEX, on the other hand,
primarily involves recycled seawater driven by tidal forces, making it a
significant component of SGD.

Research Methods

Quantifying PEX rates is challenging due to the complexity of
hydrodynamic processes in mangroves and salt marshes. Three main
research methods are used: direct measurement, hydrological modeling, and
isotope tracing. Direct measurements, such as seepage meters, provide

accurate local data but are impractical for larger areas. Hydrological models,
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like Darcy's law and numerical simulations, offer insights into exchange
processes and mechanisms but require extensive hydrogeological data.
Isotope tracing, particularly with radon isotopes (??Rn), is the most effective
method, providing high-resolution data on PEX processes and carbon fluxes.

Global Research and Gaps

Research on PEX in mangroves and salt marshes is limited, with most
studies conducted in regions like Australia, the United States, and China.
There is a need for more research in underrepresented areas such as South
America, Africa, and polar regions to better understand PEX on a global
scale. Additionally, the interaction between multiple factors affecting PEX,
long-term observational data, and uncertainties in research methods need
further investigation to improve the accuracy of carbon sink assessments.

Mangrove and salt marsh blue carbon ecosystems have strong carbon
sink potential, which is manifested through two pathways: carbon burial
and soil PEX. Although existing research results show that the carbon flux
of the soil PEX process is as important as the carbon sink process in
mangrove and salt marsh blue carbon ecosystems, the research on the PEX
process relative to carbon burial is neither at the regional scale nor at the
global scale. There is still quite a lack of scientific research, especially in salt
marsh wetlands, and some scientific issues still need to be studied in depth:

1) Global scale estimation. At present, research cases on PEX processes
in mangroves and salt marsh wetlands are mainly concentrated in regions
such as Australia, the United States, and China, while there are very few
studies in South America, Africa, and polar regions. Related research is
needed in these regions to better conduct global-scale research. calculate.

2) PEX action mechanism. Affected by the interaction between water

and sand dynamics, vegetation distribution, topography and intertidal
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animals, the PEX process in mangroves and salt marsh wetlands is extremely
complex. Most current studies only consider a single factor on the PEX
process, but cannot explain PEX and its carbon output under the combined
effect of multiple factors. Therefore, it is necessary to couple these
comprehensive effects to analyze the PEX action mechanism and carbon sink
regulation process in mangroves and salt marsh wetlands, and then lay a
solid theoretical foundation for accurate calculation of PEX carbon sink
potential.

3) Long-term observations and their controlling factors. How climate
change, sea level rise, land use, and extreme weather such as typhoons
change many processes such as PEX in mangroves and salt marsh wetlands
and the factors that control them remain unclear. Different from long-term
observations of rivers and atmospheric deposition, there is currently a lack
of long-term observation data of the PEX process, and there is an urgent need
to establish long-term relevant experimental stations in the field. Based on
the observation data obtained from the long-term experimental station, the
controlling factors and dynamic laws of the long-term process are analyzed,
and the future change trend of the PEX carbon sink potential of mangroves
and salt marsh wetlands under the influence of the long-term process is
predicted, thereby serving the national dual-carbon strategy.

4) Uncertainties such as research methods. Whether at the regional scale
or the global scale, the uncertainty of PEX has always been the difficulty and
focus of relevant research. These uncertainties are reflected in the selection
of methods, the spatiotemporal heterogeneity of wetlands, the joint action of
multiple driving forces, etc., and need to be considered. Interpret from a
mechanistic perspective and combine with numerical simulations or models

to improve and enhance the accuracy of assessment. Therefore, in future
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research, it is necessary to conduct cross-integration with other disciplines
in order to reduce PEX errors caused by uncertainties such as research
methods, promote the research and development of PEX and carbon sink
functions of mangroves and salt marsh wetlands, and then propose An
effective way to maintain the sustainable and healthy development of
mangroves and salt marsh wetlands.

The negative impacts of global climate change on resources, ecology
and the environment are increasingly apparent, and reducing atmospheric
CO 2 concentration has become the focus of global attention. Intertidal
wetlands (such as mangroves and salt marshes) have strong carbon sink
functions and are an important way to reduce CO 2 concentration and slow
down global climate change. Mangroves and salt marshes are important
coastal blue carbon ecosystems, and their soils have extremely high carbon
storage capacity. Controlled by driving forces such as tides and rainfall, the
interstitial water-carbon exchange process in mangrove and salt marsh soils
has greater uncertainty in the estimation of coastal blue carbon sinks.

At the same time, the water-carbon exchange process in the interstitial
space between mangroves and salt marshes is also a cutting-edge scientific
issue in research related to coastal blue carbon sinks, which is quite
challenging. Interstitial water exchange between mangroves and salt
marshes promotes the export and storage of carbon in large amounts of
sediments to the ocean. It may be another important carbon sink in addition

to carbon burial in wetlands, but this has not yet been systematically studied.
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Figure 2. Three major natural radioactive decay systems

The summary describes the soil interstitial water exchange rate in
mangrove and salt marsh habitats and its blue carbon flux and controlling
factors. It is expected to be used in the assessment of the blue carbon budget
and carbon sink potential of global mangrove and salt marsh ecosystems.
The blue carbon flux carried by the interstitial water process has attracted
sufficient attention. This will deepen the understanding of the carbon
balance and cycle process of mangroves and salt marsh ecosystems, and
further provide a better way to better utilize the blue carbon sink function of
coastal zones and promote the development of mangrove and salt marsh
ecosystems in the context of global climate change. Provide scientific
support for construction and protection as well as sustainable development

of coastal zones.
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Figure 3. Research on gas hysteresis effect in intertidal wetlands

Conclusion
Mangroves and salt marshes are critical coastal blue carbon ecosystems
with significant carbon sequestration potential. Porewater exchange
processes play a vital role in the carbon balance and cycling of these
ecosystems, yet they are often overlooked. By enhancing our understanding
of PEX mechanisms and their contributions to carbon sequestration, we can
better assess the carbon sink potential of mangroves and salt marshes. This
knowledge is essential for the development of effective strategies to mitigate
global climate change and support the sustainable management of coastal
blue carbon sinks.
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EXTENSIONAL DEFORMATION AND TECTONIC IMPLICATIONS
OF THE YINCHUAN-JILANTAI RIFT SYSTEM IN THE WESTERN
NORTH CHINA CRATON
Xin Li, Associate Professor, Guangzhou Institute of Geochemistry, Chinese

Academy of Sciences

The Yinchuan-Jilantai rift system (YJRS) is a significant Cenozoic
intracontinental rift zone located along the northwestern margin of the
Ordos Block in western North China. Despite the absence of volcanic activity
suggesting a passive origin, the tectonic driving forces and deep processes
associated with the rift remain poorly understood. In this study, newly
acquired broadband magnetotelluric (MT) data were used to image the
lithospheric electrical structure along an approximately 500-km-long profile
across the YJRS. The resulting model at middle to lower crustal levels reveals

several subvertical, crustal-scale conductors that spatially correlate with the
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rift-parallel, high-angle normal faults. These features are attributed to the
combined effects of saline fluids and partial melt, resulting from the recent
influx of heat and volatiles into the crust from below. The reactivated crustal-
penetrating normal faults during extension act as permeable pathways for
deep fluid migration. In the uppermost mantle, a roughly 400-km-wide zone
of enhanced conductivity suggests the presence of partial melt, interpreted
as evidence of Ilithospheric modification through wupwelling and
decompressional melting of the volatile-enriched mantle. Compared to the
narrow (<100-km-wide) mantle conductors imaged beneath the Shanxi rift
system along the eastern margin of the Ordos Block, this broader feature
indicates a greater extent of lithospheric modification in the YJRS. This
essential difference is attributed to the inherited lithospheric heterogeneity
and the diminishing eastward impacts of the India-Eurasia collision,
supported by additional geologic and geophysical observations.

The western North China Craton (NCC) has undergone significant
extensional deformation throughout the Cenozoic era, forming extensive rift
systems around the stable Ordos Block (OB). This thesis aims to elucidate
the tectonic driving forces and deep processes underlying these rifts by
analyzing magnetotelluric (MT) data, which are sensitive to deep fluid
distribution. The study focuses on the Yinchuan-Jilantai rift system (YJRS)
along the northwestern margin of the OB. Key findings include the
identification of isolated high-conductivity features in the deep crust and a
wide zone of enhanced electrical conductivity in the uppermost mantle,
indicating lithospheric modification through low-degree melting of a
volatile-enriched mantle. Comparative analysis with the Shanxi rift system
reveals greater lithospheric modification in the Y]JRS, attributed to inherited

lithospheric heterogeneity and the eastward decreasing impact of the India-

117



GCI 2024: Global Challenges and Innovations: Interdisciplinary Approaches to Modern Scientific
Issues

Eurasia collision. This research enhances our understanding of the dynamic
processes driving rifting in the western NCC.

The western North China Craton (NCC) has experienced widespread
extensional deformation during the Cenozoic, leading to the formation of
several rift systems surrounding the Ordos Block (OB). Despite being far
from active plate boundaries, these rifts exhibit characteristics typical of
active continental rifts, including elongated sedimentary grabens, elevated
rift flanks, syn-depositional normal faults, and high seismic activity. The
circum-Ordos rifts are largely amagmatic, suggesting passive rifting driven
by lithospheric extension from far-field tectonic loading stresses. However,
the specific tectonic processes driving this extension remain controversial,
with some attributing it to the India-Eurasia collision and others to the
subducting Pacific plate. This thesis investigates the Yinchuan-Jilantai rift
system (YJRS), one of the most prominent Cenozoic continental rifts in
China, to understand the deep dynamic processes and tectonic implications
of rifting around the OB.

The Ordos Block is tectonically stable, surrounded by orogenic belts and
fault systems that have experienced significant deformation. The YJRS,
located along the northwestern margin of the OB, is characterized by NE-
striking grabens and horst-type mountain ranges bounded by normal faults.
The rift system has undergone two main phases of extension, beginning in
the Eocene and continuing from the Late Miocene to the present. The Alxa
Block, adjacent to the OB, exhibits high seismicity and active fault systems,
contrasting with the stability of the OB. The Helan Shan, a horst between the
Ordos and Alxa blocks, has experienced NE-SW compression and significant
uplift since the Late Miocene, influencing the subsidence of the Yinchuan

and Jilantai grabens.
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Magnetotellurics (MT) is a geophysical method used to image the
electrical resistivity of the subsurface, sensitive to the presence of partial melt
and aqueous fluids. In this study, broadband MT data were collected along
a 500-km transect crossing the western Ordos Block, YJRS, and Alxa Block.
The data collection involved recording electric and magnetic fields at 40
locations, with a remote reference site deployed for enhanced data accuracy.
A 3-D inverse modeling approach was used to determine the electrical
resistivity structure of the crust and uppermost mantle, providing insights

into the deep fluid and magmatic processes beneath the YJRS.
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Figure 1. (a) Seismically defined Moho depth profile along the survey
line (Wang, Wu, et al., 2017); (b) Curie depth profile from the Global Curie
Depth Model (C. Li, Lu, & Wang, 2017; Y. Li, Pan, et al., 2017); (c)
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Temperature profiles at different depths (20, 40 and 60 km) extracted from
the thermal model of Sun et al. (2013); (d) Geological provinces with the
same color scheme as in Figure 2. The black dashed line denotes a buried
fault inferred from this study. The red solid line shows the location of the
deep seismic reflection profile (Liu et al., 2017); (e) Vertically exaggerated
resistivity section through the center of the preferred inversion model (V:H
= 1.5: vertical axis has been exaggerated by a factor of 1.5, compared to the
horizontal axis). Black solid lines show the geometry of the fault system
within the Yinchuan Graben according to the interpretation of seismic
reflection data (Liu et al.,, 2017). Black dashed lines mark our inferred
structural geometries. The red dashed line marks a strong upper mantle
reflector revealed by deep seismic reflection data (Liu et al., 2017).

The MT survey revealed several key features in the deep crust and
uppermost mantle beneath the YJRS. Isolated subvertical high-conductivity
features, spatially correlating with rift-parallel normal faults, likely
represent pathways for deeply sourced fluids. A 400-km-wide zone of
enhanced electrical conductivity in the uppermost mantle suggests
lithospheric modification through low-degree melting of volatile-enriched
mantle. These findings indicate significant lithospheric reworking beneath
the YJRS, contrasting with the less modified lithosphere of the Shanxi rift
system.

The greater extent of lithospheric modification in the YJRS compared to
the Shanxi rift system can be attributed to inherited lithospheric
heterogeneity and the eastward decreasing impact of the India-Eurasia
collision. The presence of high-conductivity features in the deep crust and
enhanced conductivity in the mantle suggests active mantle processes and

fluid dynamics are influencing the rifting in the YJRS. These findings
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support a model where both Pacific subduction and extrusion tectonics from
the India-Eurasia collision contribute to the Cenozoic extension around the
Ordos Block.

This study provides new insights into the tectonic processes and deep
dynamic mechanisms driving the rifting in the western North China Craton.
The magnetotelluric data reveal significant lithospheric modification and
fluid dynamics beneath the Yinchuan-Jilantai rift system, highlighting the
complex interplay of inherited lithospheric structures and far-field tectonic
forces. The findings enhance our understanding of continental rifting and
have broader implications for tectonic studies in similar intracontinental
settings.
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ORGANOPHOSPHORUS FLAME RETARDANTS (PFRS) IN
HUMAN BREAST MILK FROM ASIAN COUNTRIES: A COMPARATIVE
ANALYSIS
Maricar Prudente, Full Professor, De La Salle University-Manila,
Philippines

This study investigates the occurrence of organophosphorus flame
retardants (PFRs) in human breast milk samples from Japan, the Philippines,
and Vietnam. Concentrations of 10 PFRs were measured in 89 samples.
Tris(2-chloroethyl) phosphate (TCEP) and triphenyl phosphate (TPHP) were
identified as the predominant compounds, detected in over 60% of samples
across all three countries. The median PFR concentrations were significantly
higher in the Philippines (70 ng g lipid wt.) compared to Japan (22 ng g™
lipid wt.) and Vietnam (10 ng g lipid wt.). The results suggest higher use
of flame-retarded products in the Philippines. Compared to Sweden, PFR
levels in the Philippines were 1.5-2 times higher, while those in Japan and
Vietnam were 4-20 times lower. The study highlights potential health

concerns for infants due to estimated PFR intake via breastfeeding.
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Introduction

Organophosphorus flame retardants (PFRs) are widely used to enhance

fire resistance in various household and industrial products, including
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textiles, electronics, and building materials. Unlike brominated flame
retardants (BFRs), which have faced regulatory restrictions due to their
persistence and bioaccumulation, PFRs are increasingly adopted as
alternatives. Between 2004 and 2006, the demand for PFRs in Europe rose
significantly, whereas BFR usage declined. However, the widespread
application of PFRs has raised concerns about their environmental
persistence and potential health effects.

PFRs have been detected in diverse environmental matrices, including
water, air, and sediment, as well as in human tissues such as adipose tissue
and breast milk. Previous studies have demonstrated that these compounds
can disrupt endocrine functions, impair neurodevelopment, and affect
reproductive health. Despite the growing body of evidence on PFR exposure
in humans, limited data are available for Asian populations. This study aims
to address this gap by analyzing PFR concentrations in human breast milk
from Japan, the Philippines, and Vietnam.

Materials and Methods

Sample Collection

Breast milk samples were collected from urban and peri-urban areas in
Japan (n = 20), the Philippines (n = 41), and Vietnam (n = 26). Sampling
locations included Kanagawa Prefecture (Japan), Malate and Payatas
(Philippines), and Hanoi, Bui Dau, and Trang Minh (Vietnam). These areas
represent varying degrees of industrialization and environmental exposure.

Analysis

The concentrations of 10 PFR compounds were measured using gas
chromatography-mass spectrometry (GC-MS). Detection frequencies (DFs)
were recorded for each compound, and statistical analyses were performed

to compare concentrations between countries.
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Results and Discussion

Concentration Patterns

PFRs were detected in the majority of samples, with detection rates
exceeding 90% for most compounds. TCEP and TPHP were the most
prevalent, indicating their widespread use in consumer products. Median
PFR concentrations were significantly higher in the Philippines, suggesting
more extensive usage of flame-retarded materials compared to Japan and
Vietnam.

The observed concentration differences may reflect variations in
industrial practices, regulatory frameworks, and consumer behavior. For
instance, the Philippines' higher PFR levels align with less stringent
regulations and proximity to waste disposal sites, as seen in samples from
Payatas.

Comparison with Global Data

PFR levels in the Philippines were 1.5-2 times higher than those
reported in Sweden, whereas levels in Japan and Vietnam were 4-20 times
lower. These findings underscore regional disparities in PFR exposure,
potentially driven by differences in product use and environmental
management practices.

Health Implications

Estimated daily intake (EDI) calculations suggest that some infants in
the Philippines may approach the reference dose (RfD) for TCEP and tris(2-
butoxyethyl) phosphate (TBOEP) through breastfeeding. Given PFRs'
potential to disrupt endocrine functions and affect neurodevelopment, these
findings warrant further investigation into exposure sources and mitigation
strategies.

Conclusion

124



GCI 2024: Global Challenges and Innovations: Interdisciplinary Approaches to Modern Scientific
Issues

This study provides the first comprehensive analysis of PFRs in human
breast milk from Japan, the Philippines, and Vietnam. The results highlight
significant geographic variability in PFR concentrations, with the highest
levels observed in the Philippines. These findings emphasize the need for
targeted policy interventions to reduce PFR exposure and protect vulnerable
populations, particularly infants.

Future research should explore the long-term health impacts of PFR
exposure and evaluate the effectiveness of regulatory measures in limiting
environmental contamination. Enhanced public awareness and improved
waste management practices could further mitigate the risks associated with
PFRs.
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MODELLING THE ECONOMIC IMPACT AND RIPPLE EFFECTS OF
DISEASE OUTBREAKS

Kathleen Aviso, Chemical Engineering Department, De La Salle University

The global economic landscape has been profoundly impacted by
various health crises, and the outbreak of the Coronavirus Disease 2019
(COVID-19) serves as a particularly stark example of how disease can extend
its reach far beyond public health, disrupting economies on multiple levels.
As a highly contagious disease, COVID-19 spread rapidly across borders,
amplifying the vulnerabilities in global supply chains. From its origins in
Wuhan, China, the virus’s exponential spread has caused considerable
losses in human lives, global manufacturing output, and economic
productivity. This paper explores the methods of evaluating the economic
vulnerability that cascades through supply chains due to disease outbreaks,
examining impacts at the firm, national, and global levels. With the aid of
economic models, epidemiological data, and network analysis techniques,
the paper aims to develop strategies for understanding, mitigating, and
forecasting the economic consequences of such outbreaks.

The Exponential Spread and Economic Ripple Effects

The emergence of COVID-19 exemplifies the growing risks faced by
interconnected global economies. COVID-19 was first reported in December

2019, and by February 2020, over 89,000 cases had been confirmed globally.
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The virus's basic reproduction number, Ro, which indicates the number of
people that can be infected by a single individual, ranged between 2 and
6.47, with an average of 3.58 (Liu et al. 2020). This high transmissibility made
COVID-19 more contagious than several previous outbreaks such as SARS
and MERS-CoV, which had lower Ro values. As a result, countries around
the world imposed travel restrictions, quarantines, and lockdowns to curb
the virus’s spread.

Wuhan, the epicenter of the outbreak, is home to several global
manufacturing hubs, including automobile plants operated by General
Motors, Hyundai, and Toyota (Conelly, 2020). The pandemic caused these
factories, along with multinational companies like Apple, Starbucks, and
McDonald's, to halt production, leading to significant disruptions in global
supply chains. By the end of January 2020, air travel in China had declined
by 40%, and this decline was expected to persist (IATA, 2020). The economic
impact was not confined to China but rippled across the globe, as countries
reliant on Chinese manufacturing for raw materials and products faced
shortages, delays, and rising costs.

The Challenge of Modelling Economic Impact

Various studies have examined the economic impact of pandemics,
with different approaches and models attempting to quantify the costs
associated with disease outbreaks. Econometric and statistical models have
traditionally been used to estimate the impact of pandemics. For instance,
Meltzer et al. (1999) estimated the potential economic loss from an influenza
pandemic in the United States without considering multiplier effects, which
can amplify losses, particularly in workforce availability. Other studies, such
as Beutels et al. (2009) and Keogh-Brown and Smith (2008), found that the

economic impact of outbreaks like SARS and MERS-CoV was minimal in the
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long term, often due to the postponement of consumption rather than a
permanent reduction.

However, these models often fail to account for the cascading effects
across sectors and regions. Leontief’s input-output model (1936), which
accounts for the direct and indirect impacts of disruptions on the economy,
has been extended to an inoperability input-output model to measure the
economic consequences of workforce absenteeism during a pandemic (El
Haimar and Santos, 2015). This model highlights the indirect effects, such as
those caused by the absence of workers, including those who care for sick
family members or are forced to remain at home due to school closures. For
example, in the UK, absenteeism rates due to school closures can be as high
as 16.1% (Sadique et al. 2008), which exacerbates the shortage of workers,
particularly in healthcare.

At the global level, the complexity of interdependencies across
economies requires more sophisticated multi-regional analysis. For
example, Duan et al. (2018) used multi-regional models to assess the trade
effects of disruptions, while Wang et al. (2020) employed a similar approach
to examine the sustainability of global supply chains. However, these
approaches have yet to fully capture the economic vulnerability stemming
from disease outbreaks. The use of multi-regional input-output databases
published by organizations such as the OECD and the Asian Development
Bank is critical for evaluating the ripple effects that disease outbreaks
generate across sectors and countries. As production networks become
increasingly globalized, disruptions due to labor shortages, travel
restrictions, and plant closures can trigger cascading impacts that extend
beyond the initially affected regions.

Coupling Disease Transmission with Economic Models
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The integration of disease transmission models with economic models
is crucial for more accurately predicting the economic consequences of
pandemics. Traditional epidemiological models, such as the Susceptible-
Infectious-Recovered (SIR) model, describe the dynamics of disease spread
but must be coupled with economic models to account for the effects of
workforce absenteeism and other indirect impacts. For instance, mobility
data and the spread of infection can be integrated into economic models to
estimate the workforce availability and the resulting economic loss. This
dynamic approach allows for more accurate forecasts of the economic
impact of pandemics.

Additionally, sensitivity analysis can be applied to account for
variability in recovery rates and transmission rates. By examining different
scenarios based on the severity of the outbreak, policymakers can evaluate
the likely economic outcomes and develop more effective intervention
strategies. For example, stockpiling essential goods and improving hospital
infrastructure are strategies that can mitigate the effects of pandemics on
production and trade.

Implications for Risk Management

The COVID-19 pandemic underscores the central role of human
resources in economic operations and highlights the vulnerabilities in global
supply chains. To build resilience against future outbreaks, it is essential to
develop risk management frameworks that consider the interdependencies
across different regions, sectors, and countries. These frameworks should
include strategies such as the development of disease surveillance databases,
the establishment of streamlined processes for vaccine deployment, and the
creation of emergency response plans at local, national, and international

levels.
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Moreover, the application of optimization models in risk management
can help identify the most cost-effective interventions. For instance,
optimizing resource allocation during a crisis can reduce the impact on
production while ensuring that critical sectors, such as healthcare, remain
functional. The use of big data and network analysis can further improve
decision-making by providing real-time insights into the spread of the
disease and the associated economic impact.

Conclusion

The COVID-19 pandemic has exposed the vulnerabilities inherent in the
interconnected global economy and demonstrated the need for more robust
economic models that account for both direct and indirect impacts. By
combining economic models with epidemiological data and network
analysis, it is possible to better understand the ripple effects of disease
outbreaks and develop strategies to mitigate their economic impact. Future
research should focus on creating comprehensive, multi-level frameworks
for assessing the economic consequences of pandemics and developing risk
management strategies to safeguard against future disruptions. Through
these efforts, economies can better prepare for and respond to the next global

health crisis.
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