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Review and analysis of existing systems for detecting network attacks

Summary
Research in the field of detection of attacks on computer networks and systems has been

conducted for a long time. Signs of attacks have been investigated, methods and means of detecting
unauthorized access attempts have been developed and used through security systems, both on the
Internet and at the local, logical and physical levels. Commercial intrusion detection systems by various
foreign companies (Cisco, Snort, ISS RealSecure, etc.) are widely represented in the local market. Many
local researchers use architectural analogues and typical solutions of already known systems.

In recent years, the number of different types and methods of organizing unauthorized intrusion
into computer networks has increased dramatically. Therefore, intrusion detection systems have
become an important component of organizations' security infrastructure. This is facilitated by the



Georgian Scientists/ . 6 N 3, 2024 10

appearance of a large number of literary sources, complex approaches and methods for detecting attacks
in information systems.

The purpose of the review of the existing network attack detection systems presented in the
paper is to investigate the functionality of currently available IDSs and to reveal the shortcomings of
the used attack detection methods and the disadvantages of their usability. Realizations of existing
attack detection systems can be divided into two parts: research and commercial products.

Each new research project is distinguished by the introduction of new methods of analysis and
new  approaches  to  the  study  of  monitoring  objects,  although  they  quickly  become  obsolete.
Commercial projects (such as ISS RealSecure, Symantec Network Security, Cisco IPS, etc.) remain
relevant longer due to the support of manufacturers. The manufacturers provide ongoing customer
support,  new  attack  research,  and  signature  updates.  Therefore,  it  can  be  noted  that  most  of  the
commercial research results are abuse detection systems, namely handwriting systems.

Intrusion detection systems IDS (Intrusion Detection System) represent software and hardware-
software solutions, where the processes of collection, storage and analysis (monitoring) of events
occurring in a computer system or network are automated, and these events are independently
analyzed in search of signs of information security violations. These protection systems exist as
programs that can display a message that a network attack has occurred at that moment. Systems that
are used to detect network attacks solve only one specific task - protection from an external attacker
who tries to bypass protection systems and gain access to a local local network, but the problem of
protection from internal threats remains an unsolved task.

All known IDS are conditionally divided into three classes:
 - Network IDS (Network-based IDS, NIDS);
- Nodal IDS (Host-based IDS, HIDS);
- Hybrid IDS (Hybrid IDS).
Node IDS can be further divided into two subclasses: system level IDS and application level IDS

(application-based IDS).

Keywords: Intrusion detection system Snort. Intrusion Detection System Bro. Intrusion detection
system STAT. Prelude intrusion detection system. Intrusion detection system OSSEC. Hardware and
software tool Cisco Secure IPS. Intrusion detection system RealSecure (IBM ISS). Intrusion detection
system Symantec Network Security. System eTrust Intrusion Detection Computer Associates.
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Balancing personal data protection and public access to information as an open
governance tool

Mariam Phiranishvili1,  Tamar Revazishvili2

1Georgian Technical University, PhD Student of the Faculty of the Business Technology, E-mail:
piranishvilim@gmail.com, (+995) 577158611, 2Georgian Technical University, Faculty of the Business

Technology,  visiting professor

Abstract

The article discusses the existing practice in Georgia to determine the balance between the two
goods, such as the protection of personal data and the release of public information. The problems that
affect the quality of freedom of information and provision of public information in Georgia are
highlighted. For this purpose, the results of the empirical research are discussed, the current practice
is analyzed, the role of information in ensuring the availability of public information, and the main
challenges  that  the  state  and  society  face  in  terms  of  freedom  of  information  are  highlighted.  The
research objectives included the existing legislative regulation in Georgia and its application in practice.

Key words: Personal Data, Access to the Information; public government, Freedom of
Information.
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Annotation

At the onset of the 21st century, a shift in ruling power within Russia prompted a noticeable
transition in the theoretical underpinnings of the state's foreign policy—from Westernism to neo-
Eurasian ideologies. This article delves into the evolving geopolitical landscape following the Cold War
across the former USSR, highlighting the intersecting interests of Russia with both international and
regional stakeholders in the South Caucasus. Examining the historical backdrop of geopolitical rivalries
in the region alongside pertinent political and economic dimensions, the piece scrutinizes Russia's
South Caucasus policy and its theoretical framework, rooted in Defensive and later Offensive realism.
Furthermore, it probes into the drivers behind Russia's assertive stance in its South Caucasus policy,
analyzing  the  methods  and  strategies  employed  to  combat  contemporary  security  threats  while
unraveling  Russia's  geopolitical  ambitions  in  the  region.  The  main  conclusion  of  the  article  is  that
Russia, which considers the South Caucasus as a vitally important region, tries to maintain its presence
in the region in order to secure its geopolitical interests, and creates obstacles for the strengthening of
other actors in this region.

Keywords: South Caucasus, Russia, foreign policy, geopolitical interests, geopolitical
competition.

Introduction

The  South  Caucasus  (SC)  has  long  been  a  focal  point  in  regional  geopolitics,  owing  to  its
geostrategic location and historical significance, which have rendered it a prime target for expansion
by major powers. Historically, the SC served as a geopolitical battleground between the Safavid State
and the Ottoman Empire during the late Middle Ages, and later between the Russian Empire, Ottoman
Empire, and Iran. In the first half of the 19th century, the Russian Empire secured full control over the
region, a dominance that persisted until the end of World War I. However, the tide turned with the
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February Revolution in Russia, followed by the Bolshevik coup, fundamentally altering the political
landscape and geopolitical dynamics in the SC.

While the peoples of the SC briefly tasted independence, Bolshevik occupation swiftly
stripped them of sovereignty, subjecting them to 70 years of totalitarian rule under the Soviet Union.
The isolationist policies of the Union republics stifled the flourishing of international relations,
relegating the region to authoritarian control under Soviet hegemony. Nevertheless, with the collapse
of the Soviet Union, new geopolitical realities dawned upon the post-Soviet territory. The SC states,
newly  sovereign  following  the  dissolution  of  the  Soviet  bloc,  emerged as  independent  actors  in  the
arena of international relations.

Although Russia continued to regard the SC as within its sphere of influence, serving as the
primary economic and trading partner for regional countries, its erstwhile political dominance waned.
The activities of international and regional actors, each pursuing diverse interests within the SC, posed
a perceived threat to Russia's influence in the region. Under the presidency of Boris Yeltsin, the
Western-oriented, defense-centric realism-based foreign policy gave way to a more assertive realism
approach under Vladimir Putin's leadership.

Russia, deeming the SC its "backyard," perceives the burgeoning influence of other actors in
the region as antithetical to its geopolitical interests, and thus, unacceptable.

After the collapse of the USSR, the significance and role of this region experienced a notable
increase. Iran and Turkey, longstanding adversaries of Russia in the region, cultivated relationships
with South Caucasian countries during the post-Soviet period to bolster their influence in the region,
achieving success in their endeavors. The geostrategic position of the region, coupled with the inherent
advantages of the South Caucasus countries, accentuated their unique capabilities. Consequently, the
region's strategic location, serving as both a crucial land corridor traversing Turkey and Greece, and a
favorable geopolitical hub facilitating the transit of hydrocarbon reserves and other goods from Asia to
Europe via the Caspian Sea and the Black Sea, attracted the attention of various international and
regional powers.

As a result, the South Caucasus became a geopolitical arena during the last decade of the 20th
and early 21st centuries, characterized by the geopolitical struggle between Russia and Western states,
alongside regional actors seeking to reassert their influence in the region. Employing various tempos,
methods, and means, this struggle unfolded amidst shifting power dynamics.

As the South Caucasian republics gradually sought to loosen Russia's grip and pursued foreign
policies conflicting with the geopolitical interests of their northern neighbor, Russia remained steadfast
in its determination to maintain dominance in the region. Consequently, Russia continued to pursue a
policy grounded in aggressive realism, unwilling to relinquish its position of influence.

Theoretical Principles of Russian South Caucasus Policy

The collapse of the USSR precipitated a period of political and economic decline in Russia and
other post-Soviet nations. Once a dominant force across a vast geopolitical expanse during the Cold
War,  the  dissolution  of  the  USSR dealt  a  severe  blow to  its  successor,  the  Russian  Federation.  This



Georgian Scientists/ . 6 N 3, 2024 20

manifested in a notable decrease in Russia's political influence on the international stage, economic
downturn, inflation, technological stagnation in the military-industrial complex, and widespread social
hardships. Consequently, Russia found itself regressing by several centuries in terms of geopolitical
significance. Former US Secretary of State Henry Kissinger aptly remarked, "The Russian Federation
has regressed 300 years in terms of the shrinking of Western borders and the limitation of the country's
possibilities in Europe. With the dissolution of the USSR, Russia returned to its borders during the time
of Peter I"(1:96). There was a poignant truth in his observation, as the once formidable USSR, a global
superpower during the Cold War, transformed into a regional state with frail political, economic, and
social foundations in the turbulent 1990s.

Historically, Russia has wielded considerable influence in shaping the geopolitical landscape
of Eurasia as a major power. Understanding the theoretical underpinnings of Russia's foreign policy in
the modern era is paramount to deciphering its behavior and discerning its actions on the international
stage. A comprehensive examination of realism in international relations theory, particularly its
aggressive and defensive paradigms, offers insight into the motives, objectives, and strategies guiding
Russia's foreign policy decisions. Realism, as the prevailing theory in international relations, posits that
states predominantly act based on power dynamics and security imperatives. In the South Caucasus
region and beyond, Russia's foreign policy often adheres to realist principles, as it prioritizes
safeguarding national interests and preserving influence within the global and regional order. Across
the post-Soviet sphere, including the South Caucasus, Russia's assertive stance, energy diplomacy, and
military interventions underscore its commitment to maintaining a balance of power and securing its
sphere of influence.

During the presidency of Boris Yeltsin, Russia's foreign policy leaned towards the West under
the guidance of Foreign Minister Andrei Kozyrev, pursuing a strategy rooted in defensive realism.
However, a significant shift occurred towards the end of the 1990s, particularly with Vladimir Putin
assuming power, as Western-centric ideals were supplanted by those advocated by neo-Eurasianists.
Consequently, the theoretical underpinnings of Russia's foreign policy gradually shifted towards
offensive realism. Russia has repeatedly pursued a foreign policy based on offensive realism towards
countries in the South Caucasus during the post-Soviet period, exemplified by the war in August 2008,
among other instances. This evolution is evident in the content of strategic documents adopted by
Russia in recent years, such as the Foreign Policy Strategy of the Russian Federation and the Military
Doctrine (2,3).

On March 31, 2023, Russia adopted a new Foreign Policy Concept (FPC), marking a notable
departure from previous iterations. For the first time, the concept incorporated the notion of "national
interests" and introduced transformations in the hierarchy of relations with countries and the
delineation of geographical regions. Notably, concepts such as the "Islamic World" and the "Eurasian
continent" were absent in previous foreign policy concepts until 2023, replaced by the designation of
the "Near Abroad," which includes territories formerly part of the USSR, including the South Caucasus.
Section V of the new concept emphasizes Russia's commitment to preventing external interference in
the internal affairs of its allies and partners, countering "color revolutions," and maintaining stability
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in these states. Additionally, it underscores Russia's efforts to deter the deployment of military
infrastructure by non-friendly states in the Near Abroad and to deepen integration with Russia, while
also providing comprehensive assistance to Georgia's occupied territories (Abkhazia and South
Ossetia)(4).

The  new  FPC  portrays  Russia  as  a  "unique  state-civilization,  a  great  Eurasian  and  Europe-
Pacific Ocean state" possessing significant resources. It emphasizes Russia's status as a permanent
member of the UN Security Council and the successor of the USSR, highlighting its pivotal role in the
international relations system. The document underscores Russia's commitment to countering neo-
Eurasianist ideas and neocolonial tendencies and positions Russia as a decisive global actor.

Imperial ambitions and the pursuit of great power status are significant driving forces behind
Russia's foreign policy. Characterized by a pragmatic balance among various global and regional actors,
Russia's foreign policy in the early 21st century aimed to reduce dependence on any single power by
enhancing alliances and partnerships—a multivector approach that enables Russia to maximize its
interests in the evolving global arena. Realism, geopolitics, identity, and a multivector approach
collectively shape Russia's behavior and decision-making processes. Despite Russia's interest in
fostering a multipolar world order, the institutionalization of such an order is expected to be a
protracted process.

An examination of these theoretical frameworks offers insights into the motives, objectives,
and strategies guiding Russia's international relations. By establishing these theoretical foundations,
policymakers can better anticipate Russia's behavior and formulate effective strategies for engagement.

Russian Geopolitical Interests and Security in the South Caucasus

The formation of Russia's foreign policy is decisively shaped by geopolitical factors, with its
vast territory, abundant resources, and strategic position bridging Europe and Asia influencing its
imperatives. Russia's strategic focus on safeguarding its borders, controlling key resources like energy
reserves, and projecting influence in critical regions such as the Arctic and the Black Sea—underscored
in its 2014 Military Doctrine—illustrates the centrality of geography in its foreign policy calculus(2).
The notion of the "near abroad," emphasizing Russia's interest in maintaining sway over neighboring
states, further underscores the significance of geographical proximity in its strategic outlook.

Russia's geopolitical aspirations find grounding in Sir Halford John Mackinder's "Heartland"
theory,  which  posits  that  control  over  Eastern  Europe  translates  to  dominance  over  the  Heartland,
Eurasia,  and ultimately,  global hegemony. Viewing the South Caucasus as integral to the Heartland,
Russia seeks to reassert its imperial dominance by bolstering regional hegemony and safeguarding its
southern borders against potential threats from Turkey and Iran. Its policies in the South Caucasus
reflect imperial ambitions, employing strategies of division and control, including support for separatist
factions to maintain a dominant presence in the region. This approach is exemplified in conflicts like
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the Armenia-Azerbaijan dispute, where Russia's military, technical, and economic assistance to
Armenia complicates conflict resolution efforts.

The  conflicts  in  Abkhazia  and  South  Ossetia  are  intrinsically  tied  to  Georgia's  prospective
NATO membership. By backing the Abkhaz and Ossetian ethnic groups economically and militarily,
Russia sought to consolidate its grip over Georgia. The 2008 August War showcased Russia's assertive
role in the region, with objectives spanning the curtailment of Georgian sovereignty in South Ossetia
and Abkhazia, weakening Georgia's military, thwarting its NATO and EU aspirations, and sending a
message to other post-Soviet states considering Western integration, as evidenced by similar actions
against Ukraine in February 2022.

Economic considerations are paramount in Russia's geopolitical calculus in the South
Caucasus, particularly concerning the region's economic ties with the West, notably in energy projects.
Reluctant to cede its dominant position in the energy market, Russia wields its energy policy as a tool
to retain influence over European states. Initiatives like the "Contract of the Century," signed in
September 1994 to transport Caspian oil to Europe, and subsequent acquisitions, such as Russia's Lukoil
acquiring a 10% stake in the project, exemplify efforts to safeguard its position in Europe's energy
landscape. In contemporary times, Russia remains intent on bolstering its influence across all spheres,
particularly in energy projects, to maintain its grip over the South Caucasus.

Russia's geopolitical interests pose significant challenges to establishing stability in the South
Caucasus, where its military-political presence is pronounced. Despite Georgia lacking military-
political ties with Russia, the latter maintains a strong military-political presence in Georgia's occupied
territories. Meanwhile, Azerbaijan, despite extensive relations with NATO countries, including the
USA and Turkey, remains a consistent purchaser of Russian arms and upholds its relations with Russia,
as evidenced by the February 23, 2022 agreement. Additionally, following the Second Karabakh War,
Russia deployed a peacekeeping contingent in the mountainous part of Karabakh (Azerbaijan) and the
Lachin corridor, per the trilateral statement of November 10, 2020. However, the renewable five-year
mandate of this contingent is met with negative perceptions within Azerbaijani society.

Armenia stands as a strategic ally of Russia, heavily reliant on it across various domains such
as economy, military-technical support, and security. Consequently, Russia's presence in the region is
underpinned by an institutionalized network of security relations. Despite Armenia's intensive
relations with NATO and Turkey, its strategic security partnership with Russia is normatively rooted
and likely to deepen further. The Russia-Armenia relations exemplify a form of partial sovereignty
extension, facilitated by agreements ensuring Russia's oversight of the Armenian border. Additionally,
Armenia's membership in the Collective Security Treaty Organization (CSTO) signifies its military
alliance with Russia. Notably, in the occupied Georgian territories, Russian military-political
integration is observable, further illustrating Russia's entrenched presence in the region.

Russia  maintains  a  network of  military  bases  in  the  South  Caucasus,  enabling  it  to  address
security threats and challenges along its southern borders. Following the dissolution of the USSR,
Russia, as its successor, continued operating military bases in the region through agreements with local
countries. Azerbaijan was among the first post-Soviet states to expel Russian troops from its territory.
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The radar station in Gabala, Azerbaijan, designed for missile defense and staffed by up to 2,000
personnel,  ceased operations on December 10, 2012, due to a failure to reach a lease agreement (6).
Russian troops were withdrawn from Georgian territory (excluding South Ossetia and Abkhazia) in
November 2007.

Russia's largest military base in the South Caucasus is situated in Gyumri, Armenia, equipped
with S-300 missile systems and MiG-29 fighter jets. It houses a 5,000-personnel garrison under a 49-
year agreement valid until 2044. Another Russian military base, accommodating up to 4,000 personnel,
is  located  in  Abkhazia,  while  the  military  base  in  Tskhinvali,  South  Ossetia,  also  hosts  4,000
personnel(5). Furthermore, a Russian peacekeeping contingent has been deployed in the mountainous
part of Karabakh, within Azerbaijan's Karabakh economic region, based on the third clause of the
November 10, 2020, trilateral statement, with a mandate until November 2025.

Some Russian military bases in the South Caucasus are leased for free, with the host countries
primarily responsible for their material-technical provision. In certain cases, the expenses for
maintaining the Russian military presence are partly covered by the host country, as exemplified by
Armenia paying 50% of the expenses for Russia's 102nd military base in Gyumri, or fully leased(5).

In the South Caucasus countries, Soviet or Russian-made weapons remain predominant, with
Georgia being the sole exception having entirely phased out Russian arms, opting instead for Western
models in its military-technical arsenal. Although Azerbaijan continues to procure modern heavy
weapon  systems  from  Russia,  such  as  T-90S  tanks,  BMP-3  vehicles,  Smerch  MLRS,  and  TOS-1A
Solntsepek, recent diversification policies have led to a decline in Russian arms sales to Azerbaijan.
Challengers to Russia's dominance in this domain include Israel, Turkey, and Pakistan, whose
successful incursions have undermined Russia's position. Conversely, Armenia has consistently
received a greater volume of Russian arms supplies compared to Azerbaijan, often acquiring outdated
weapons under domestic prices and favorable terms. Notably, recent significant military-technical
cooperation agreements with China and France indicate a gradual erosion of Russia's influence in
Armenia.

Following the collapse of the USSR, while official Moscow once played a pivotal role in
training military personnel for South Caucasus countries, there has been a fundamental shift in
approach and preferences, particularly in Azerbaijan and Georgia, driven by national security
imperatives and other factors. These countries now favor Western models over Russian methods for
military personnel training.

Conclusion

Russia remains the most influential actor in the conflicts of the South Caucasus, having directly
participated in the conflicts in Georgia. Currently, Russia assumes the role of a "guarantor" in
maintaining the post-war status quo in Nagorno-Karabakh, while the West endeavors to strengthen its
presence in the region. This position affords Russia leverage over both sides of the conflict, yet
maintaining a delicate balance of power, particularly amidst active efforts by other states, notably
Turkey, to disrupt it,  presents a formidable challenge. The escalation of geopolitical  competition for
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the  South  Caucasus  hinges  directly  on  dynamic  processes  within  the  region and the  broader  global
landscape.

Following Russia's aggression towards Ukraine, the involvement of foreign players in the South
Caucasus has surged. Turkey, the US, and European nations are all  vying to expand their spheres of
influence in the region, seeking to fill the void left by Russia. Simultaneously, the looming specter of a
large-scale conflict between the West and Russia compels regional countries to explore alternative
avenues for diversifying their military-political relations, given the inherent risks associated with
deepening ties with Western nations.

However, Russia's significant influence in the security sphere of the South Caucasus renders it
nearly impervious to substantial shifts in the balance of power, even in the medium term. The foreign
policy constraints faced by other major powers also curtail their capacity to actively challenge Russia
in the region. Nevertheless, the presence of such actors and the opportunity for regional powers to
diversify their security relations through them prevent Russia from consolidating its influence in the
South Caucasus, thus perpetuating instability in a region prone to heightened tensions.

Essentially, Russia's assertive stance in its South Caucasus policy can be attributed to several
factors. Firstly, Russia views the South Caucasus as integral to its "great empire" and endeavors to
maintain its preeminent role in resolving conflicts in the region. Additionally, Russia aims to impede
the participation of South Caucasus states in Western infrastructure projects, perceiving such endeavors
as threats to the security of its southern borders. Consequently, Russia does not hesitate to resort to
aggressive tactics to safeguard its defense potential, thereby exacerbating instability in the region and
undermining the security of South Caucasus nations.
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Resume

Bioenergy and biofuels are renewable energy sources that represent one of the potential,  affordable
and environmentally friendly green energies for a sustainable future. With concerns about warming
and climate change, renewable fuels are gaining serious attention. The world economy and population
are expected to grow, which will increase energy demands and lead to widespread use of fossil fuels,
which  in  itself  poses  risks  from  air  pollution  to  rising  global  temperatures  due  to  greenhouse  gas
emissions.
 The  biofuels  industry  has  emerged  as  a  major  player  in  the  quest  for  sustainable  energy  solutions,
poised for significant growth as technology advances and increased investment offer a promising
alternative to traditional fossil fuels. Continued research, policy support and international collaboration
will be key to unlocking the full potential of biofuels.
 Biofuels,  derived  from  organic  materials  such  as  plants  and  waste,  have  been  proven  to  be
environmentally friendly, a renewable energy source that can replace petroleum. The paper presents
biofuel production strategies, biofuel economy, policy recommendations, its use in transportation and
aviation.

Key words: Biofuel, Renewable Energy, Ecology, Biochemistry, Anaerobic Conditions.
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Dynamics of immunocompetent cell distribution in duodenitis and celiac disease
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Abstract

Celiac disease is an immune-mediated systemic disease caused by the ingestion of gluten and related
prolamins in genetically sensitised individuals and characterised by various combinations of small
intestinal lesions. Our study aimed to study the distribution of immunocompetent cells in celiac disease
and other duodenitis. Within the framework of the study, a cohort retrograde study was carried out,
for which archival material of the teaching-scientific and diagnostic laboratory of Tbilisi State Medical
University for the years 2017-2024 was used. Based on the results of our study, the lymphoepithelial
index may be used as a more accurate criterion of the degree of damage in celiac disease as well as a
risk factor for progression, requiring more in-depth additional studies. AgNOR's additional staining
method may assess the crypts' regeneration degree. Therefore, it can be used as an auxiliary criterion
to evaluate the progression of celiac disease. In particular, assessing proliferative activity in the crypt
epithelium, thus determining the degree of regeneration, maybe a more accurate marker of damage
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and progression. Digital assistants such as Qupath may be used to objectively assess the number of
infiltrating lymphocytes and the degree of regeneration.
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Abstract

The article discusses the personnel management system, which should be planned in such a way
as to constantly strive to increase the workforce in the enterprise through people with good
knowledge, and to ensure an increase in the number of such workers.

To mitigate the existing problems in energy companies, the article uses the Adizes code (PAIE)
and, in our opinion, labor resources in energy companies are stopped.
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Using Artificial Intelligence in Supply Chain

Emeliane Gogilidze, Natia Gogilidze
Georgian Technical University

Introduction
Advances in technology have significantly increased the availability of the technical and software

tools needed to create services based on artificial intelligence. AI (Artificial Intelligence) is capable of
forever changing almost any job or traditional approach to business process management.

Today's consumers always speak up and defend their rights when choosing brands and products. It’s
not a limited concept of quality of a particular product, it includes the source of materials, the
processing stage and finally the delivery to your doorstep. Unfortunately, traditional supply chains
have a very negative impact on the environment and, as emissions, waste and resource scarcity show,
are a problem. But is it possible to find a solution that reduces the negative environmental impact of
these complex networks while increasing efficiency and reducing costs? - Yes, with AI it is possible.
This powerful technology is beginning to change SCM (Supply Chain Management) and is now seen as
a game changer that can change the current business environment and give rise to more sustainable
approaches using AI in sustainable supply chains.

The use of AI describes a more efficient and productive process by extrapolating data to explain areas
of improvement in imperfect systems of value creation, emissions and resource utilization in the supply
chain.

AI can help anticipate demand, find shortcuts to suppliers, determine which parts and equipment
require maintenance, and find sustainable supplies. It is worth noting that AI helps to reduce the
negative  environmental  impact  of  enterprises.  Thus,  it  can  be  much more  efficient  in  logistics  for  a
given level of emissions, lead to increased resource efficiency through smart packaging and material
recycling, or even enable closed-loop recycling.

Key words: Supply Chain Management, AI, Intelligent Transportation System (ITS), management
of transport systems, payment transport systems, automated control system.



 Georgian Scientists/ . 6  N 3, 2024 64

1. Unsustainable practices in traditional supply chains
The expansion of the classical supply chain model (primarily through supply chain efficiency and

cost reduction) has had a significant negative impact on the environment. Let's delve into the specific
problems caused by these unsustainable practices (Fig. 1):

Fig.1. Emissions of greenhouse gases

Supply chains established under traditional practices emit a significant amount of greenhouse gas
emissions. These include emissions from:

1. Transportation: gas emissions from vehicles, especially those used to transport goods over long
distances, such as trucks, ships and airplanes, are another important contributor to air pollution
and global warming.

2. Manufacturing: large industries use large amounts of energy in their operations, and most of
them use fossil fuels, which emit CO2.

3. Storage and distribution: faulty storage, dry terminals and unnecessary transportation from one
storage facility to another also contribute to emissions.

2. The potential of AI in supply chains
While several industries are still struggling to overcome the post-pandemic effects, there are a few

industries, like supply chain, that took the opportunity to adopt these modern technologies at a large
scale [1-6]. With the potential to revolutionize processes, decision-making, and overall efficiency, AI
is one of the top advanced technologies that businesses must utilize to stay ahead of the curve. Data
from  Statista  shows  that  AI  for  the  supply  chain  solution  market  has  resulted  in  better  inventory
management, smart manufacturing, dynamic logistic systems, and real-time delivery controls, which
has led to its widescale adoption (Fig. 2):
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Fig.2. AI adoption rate in supply chain globally
The main objective of using AI in the supply chain and logistics is to increase efficiency and

productivity.  This  introduction  of  AI  in  supply  chain  management  has  led  to  more
sustainability, making every enterprise wonder if digital transformation can benefit their
supply chain business [7-10].

A  recent  study  conducted  by  McKinsey  says  that  implementing  AI  in  logistics  and  supply
chain management has led to significant improvements. This demonstrates the potential of
artificial  intelligence  in  supply  chain  management  to  revolutionize  the  industry  and  its
importance in the modern business landscape.

3. Understanding the Role of Data Analytics in Supply Chain Management With Examples
Using AI and data analytics for supply chain using advanced algorithms and machine learning

techniques, businesses can extract valuable insights that help in making informed decisions.
Enterprises that use supply chain data analytics solutions can aim to make the supply chain business
more:

Instrumented – machine-generated data flowing out of IoT devices.
Intelligent – more accurate and competent assumptions with the help of data analytics and
modeling.
Interconnected – extensive connectivity for better decision-making (Fig. 3):
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Fig.2. AI driving the smart supply chain management
The supply chain data analytics solutions help optimize the workflow where large amounts of data

can provide forecasting, identify inefficiencies and drive innovation. Here are some of the top supply
chain data analytics examples that you can follow to make insightful data-driven decisions for your
supply chain business [11-17].
1. Predictive Analytics - predictive analytics is a technique that leverages the power of statistical
modeling  and regression  analysis  to  identify  and understand trends  from historical  data  in  order  to
make predictions about future trends. This helps supply chain companies predict the most likely future
outcome and its business implications. For instance, using predictive analytics to mitigate risks and
disruptions.
2. Descriptive Analytics - descriptive analytics is a form of data mining that involves the analysis of
large datasets to identify patterns and generate summaries that allow users to gain insight into a given
situation. This type of analytics utilizes historical data to uncover trends and draw conclusions that can
be used to inform decision-making. Descriptive analytics is another example that can help you
understand the importance of data analytics in the supply chain. This helps provide visibility and
certainty to all kinds of internal and external data across the supply chain management.
3. Prescriptive  Analytics  -  prescriptive analytics is a powerful tool for supply chain operations,
allowing for the exploration of how specific changes will affect outcomes. Through this, potential
improvements can be identified and recommended, providing a valuable resource for optimizing
supply chain operations.
This includes collaborating with logistic partners to reduce time and effort for maximum business
value. One popular reference is the use of  SRM (Supplier Relationship Management) as a prescriptive
analytic approach.
4. Cognitive Analytics - if you wish to understand advanced analytics in supply chain management,
cognitive analytics is the way to go. This is best used in enhancing customer experience and
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relationships. The feedback data received through AI-driven systems is analyzed and executed in
reports and dashboards to answer complex questions.

3. Solution: AI for sustainable development
Artificial intelligence can be a key tool for building smarter resource consumption, reducing

and better  managing  waste,  and  creating  a  more  inclusive  and socially  just  society.  However,
moving to the next level of technology development will require joint work between
governments, non-governmental organizations, philanthropic foundations, technology
companies and organizations that collect or generate significant amounts of data. Analysts
highlight a number of potential challenges associated with improving AI systems. For example,
how effective AI turns out to be depends on the correctness of the data collected, methods of
"training" the neural network and the level of data bias.

Experts  from  McKinsey  Global  Institute  note  that  AI  can  both  offset  biases  inherent  in
humans and reproduce and scale them. Biases "get" into AI algorithms in the process of training
- they are contained in the information in the network on which the model is  trained, or the
specialist training the neural network selects data in such a way that they reflect his vision. To
smooth out such inaccuracies, machine learning experts are trying to develop various "honesty"
metrics that will allow the algorithm to remain neutral towards different social groups.
However, the authors of the paper emphasize, this is a complex work that also includes
revisiting the factors that influence complex decision-making by humans themselves.

In order to create the most honest AI possible, experts advise:
1. Understand where AI can mitigate biases and where it can exacerbate them;
2. Implement processes and practices that will help identify and mitigate biases;
3. Engage in dialog about potential biases in human decisions;
4. Seek the best ways for machines and humans to interact;
5. Invest more in bias research, provide more data for research, take a multidisciplinary

approach;
6. Invest more in diversity in the AI field as a whole (Fig. 3):

Fig.3. Optimizing logistics and supply chains with AI
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In 2019, the European Commission published guidelines for trustworthy AI, the authors of
which highlighted three main aspects:

legality: AI must comply with all applicable laws and regulations;
ethics: AI must be guaranteed to follow ethical principles and values;
reliability both in technological and social terms, since even when used with good intentions,

AI can cause harm [18-20].

4. Biases in AI models:
One of the facts about AI algorithms is that they can learn from the data entered into
them. This means that they will have assumptions or biases built into them about the
data entered into them, leading to unfair or unstable results:
- Supplier selection bias: this is evidenced by the way modern artificial intelligence
systems work by providing historical data in favor of suppliers and making cost the
sole determinant. Diversification of the dataset and elimination of systematic errors
are needed to build the model.
- Environmental impact bias: ther’s evidence that some processes may need more detail
on their environmental impacts. Focusing on fuel use may obscure other important
aspects such as water abstraction or waste production. Thus, data collection should be
methodical and systematic.

5. Conclusion
The sustainability imperative is no longer an option, but it is a must on any business'
list of strategic needs. Traditional supply chains have a big impact on the environment
and customers are starting to realize this. Recently, artificial intelligence has become
an important tool in this change and is key to a more sustainable future.
In this way, AI strengthens supply chains and makes companies more sustainable,
including by minimizing the use of resources. The application of artificial intelligence
in supply chain management improves some operations such as logistics and closed
loop systems. The case studies we reviewed demonstrate measurable returns as
businesses are now empowered to utilize AI in sustainable supply chains.
In essence, AI improves business sustainability because it increases efficiency and
eliminates wasteful protocols. This means less environmental impact and a smarter
solution for supply chain management.
I believe that the future of supply chains is in deep learning algorithms. They will be
able to analyze a combination of different factors, determine which products are at
risk, and develop risk minimization strategies that will help the organization gain a
competitive advantage by providing customers with reliable goods and services at the
lowest price.
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To achieve this level of maturity, it will be necessary to build a high level of interaction
with partners. This will ensure that the necessary information is collected in a timely
manner and loaded into a deep learning model. This is the model that analyzes and
proposes  a  supply  chain  management  plan.  While  this  technology  is  still  in
development, there are many arguments in favor of participating in its development
right now. Companies that decide to take this step will be able to use the opportunities
of deep learning in supply chains to their maximum advantage in the future.
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Atypical hyperplasia of the endocervix - problematic issues related to molecular
characteristics of adenocarcinoma, risk of progression and metastasis

A critical review

Anna Fanskhava, Nikoloz Kintraia, Nino Kantaria, Shota Kepuladze, Giorgi Burkadze

Tbilisi State Medical University

Abstract

Cervical cancer is considered a multifactorial disease that includes socio-economic, cultural,
immunological  and  epigenetic  factors.  Tumour  precursor  lesions,  which  are  the  basis  for  the
development of endocervical tumours, have been studied. However, the molecular basis of this process
is still under investigation.
Unlike squamous cell carcinomas, cervical adenocarcinomas comprise a heterogeneous group of
tumours that are not universally associated with HPV infection. These tumours show different
morphology, aetiology, and prognosis. It is important to study and deeply analyse the pathogenesis,
molecular, and immunohistochemical characteristics of endocervix adenocarcinomas, and precursor
lesions associated with them.
Studies have shown that tumour stem cells significantly affect the tumour's size, the progression rate,
and the regression degree after treatment. Tumour proliferative activity, apoptotic status, and tumour
stem cells are thought to be associated with poor prognosis and drug resistance in cervical cancer.
All  of  the  above  confirms  the  existence  of  a  complex  regulatory  mechanism  underlying  the
development and progression of cervical cancer. Therefore, detecting biomarkers for each stage of the
disease is necessary to improve the current knowledge and develop methods for early diagnosis and
therapy in the future.
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characteristics;
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Abstract

The variety of Japanese camellia is to perform qualitative and quantitative analyzes of
anthocyanins pigments in the flowers of various colors are reviewed. Four variety of Japanese
camellias of different colors were taken to analyze from the Batumi Botanic Garden Camellia japonica
,,Margaret Walker” based on the research results it could be concluded that anthocyanin’s composition
plays dominant role in flower coloration of Japanese camellia. The highest amount of them is detected
in Camellia variety “Margaret Walker” - G (410 mg / kg); The lowest amount is found in variety
“Margaret Walker” - A (30 mg / kg) The anthocyanins cyanidin-3-diglucosideis dominant one in
both variation (A ) (85 and 75 %, respectively).

Keywords: Margaret Walker, flavonoid, flower, cyanidin-3-glucoside, cyanidin-3-galactoside

Introduction

The  species  and  forms  of Japanese camellia “Margaret Walker” are characterized with red,
pink, white, purple and other colors. A combination of various colors is also genetically peculiar for
them.
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Study  of  a  flower  pigmentation  is  very  significant  in  vegetation  breeding  and  is  the  key
in the flower color variation in Genetic engineering (Tanakaetal, 2008).

It is well known that the pigments and flavonoids determine the flower pigmentation. They
are characterized with diverse and universal function in the plant world and have the main input
in synthesis of anthocyanins, playing the key role in coloration (Bueretal, 2010).

Anthocyanin’s or colored glycosides are found in petals, stamens, fruit and other tissues of
other organs.

The review of the scientific literature on Camellias revealed information about high content of
flavonoids  in  different  types  of  camellias  (Camellia reticulate, C. Japonica, C. Nitidissima,
C.salienensis, C.hongkongensis, Camellia sinensis). Its composition is in peak when the flower budis
fully open (Xing-Wen Zhou et al., 2013; Ikuo Miyajima et al., 1985; Terahara et al.,2001, Yueh-Jiang
Hwang et al., 1992).

Two basic anthocyanins were identified in the petals of the wild ancestor of Japanese
camellia, mainly cyanidin-3-glucoside and cyanidin-3-galactoside, which participate in the
formation of the red color of the flower (Nobumine et. Al., 2010).

It  is  to  be  an  interesting  challenge  to  identify  the  chemical  composition  of  the  Japanese
Camellia variety flower of intense coloration and to study biological peculiarities of coloration
formation. Based on the above stated information, we decided to experimentally identify the color
formation and biological features of the most interesting flowers in the Japanese camellia variety.

Experimental

Four variety of Japanese camellias of different colors were taken to analyze from the
Batumi Botanic Garden Camellia japonica “Margaret Walker”.

The following color variations of the research species were included in the study: The variety
“Margaret Walker” (four variations):

A- White Petals with light red spots;

B-White Petals with dark red spots;

C- Light red petals;

D- Red petals;

Frozen samplers were blended to a puree using commercial blender. Subsamples (5 g) of puree
were then homogenized for 1 min in 20 ml of extraction solution containing by 70 %-ethanol (the ratio
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of sample and extracting agent is 1:15), first at room temperature, and then in the boiling chamber with
the same solvent. Extracts were filtered and the filtrates were centrifuged for 5 min at 5000 rpm. All
samples were passed through o,45 µm filters (Acrodist LC PVDF Syringe Filters Waters) prior to HPLC
analysis.

In cases of flavonols extraction of samples was carried out with 70 % ethanol. For qualitative
analysis following reagents have been used, and their composition has been defined by spectric method
by setting standard caliber curve. Flavonols quantified as - rutin (400 nm), anthocyanins quantified as
– cyanidine-3-glucoside (510 nm). The results are shown in tables 1. HPLC analysis of flavonoids
Samples (10 µL) were analyzed using a Waters HPLC system equipped with a model 525 pump, UV/Vis
detector. Separation was carried out using a 4,6 X 150 Symmetry C 18 column (Waters Corp, Milford,
MA, USA) with a 3,9 mm X 20 mm C 18 guard column. The mobile phase was a linear gradient of 1 %
Phosphoric acid (A) and Acetonitrile (B) from 0 % to 10 % B for 0-10 min, 10 % -14B for 10-25 min,
14-20 % B for 25-40 min, 20-0 % B for 40-45 min, , at 1,0 ml min-1. The system was equilibrated for
10 min at the initial gradient prior to each injection. Detection wavelengths used were 510 nm for
anthocyanins and 370 nm for flavonols. Total anthocyanin derivatives were calculated as the sum of
individual anthocyanin. Flavonols were quantified as rutin equivalents.

Results and discussion

During  the  study of  anthocyanins  of  the  Japanese  camellia  flowers  at  least  four  compounds
were recognized in all research species. At this stage of the research two dominant compounds were
identified: cyanidin-3-glucoside (retention time 24.6 min) and cyanidin-3-diglucoside(retention time
27.3 min). The composition of these compounds determines the coloration of a flower, which ranges
according to the species and the variations. According to coloration of a petal these variations were
conditionally subdivided into four groups:

Margaret Walker-A petals are white with red spots. The flower of this variation contains low
amount of anthocyanins (30 mg/kg). The cyanidin-3-diglucoside is dominant (up to 85 %) as shown in
Picture 1.1; Table 1.1; the petals of the of Margaret Walker-B flower are white with dark read spots.
The composition of anthocyanins is higher – 60 mg/kg. The cyanidin-3-diglucoside is still dominant
there (up to 75 %) as shown in Picture 1.2 Table 1.2. The composition of anthocyanins in the flower of
Margaret Walker-G Crèches 410 mg/kg. The dominant anthocyanin is cyanidin-3-diglucoside - 88 %
as shown in Picture 1.3; Table 1.3. Margaret Walker-D contains 560 mg/kg anthocyanin and the
dominant anthocyanin is still cyanidin-3-diglucoside - 88 % as shown in Picture 1.4; Table 1.4.
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Picture 1.1 – the flower anthocyanins chromatogram of the Margaret Walker-A variety

Table 1.1. The chromatographic characteristics of the Margaret Walker-A flower anthocyanins

SampleName Acq Method
Set

Injection
Volume

Channel
Description

Column
Type

3 Margaret Walker - Anthociane
CH3CN

20.00 W2489 ChB
524nm

C 18, 5 µm

Name Retention
Time

Area %
Area

Amount Amount
.

Units

1 Cyanidine -3-glukoside 24.683 15991 14.57 43,8 4,38 

2 Peak2 25.610

3 Cyanidine-3-diglukoside 27.338 93738 85.43 256 25,6 

Total Anthocyans 310 30 /
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Picture 1.2 – the flower anthocyanins chromatogram of the Margaret Walker-B variety

Table 1.2 -chromatographic characteristics of the Margaret Walker-B flower anthocyanins

SampleName Acq Method
Set

Injection
Volume

Channel
Description

ColumnType

3 Margaret Walker - Anthociane
CH3CN

20.00 W2489 ChB
524nm

C 18, 5 µm

Name Retention
Time

Area %
Area

Amount Amount
.

Units

1 Cyanidine -3-glukoside 24.356 138723 25.20 150 15 mg/kg

2 Peak2 25.610

3 Cyanidine-3-diglukoside 27.027 411867 74.80 450 45 mg/kg

 Total Anthocyans 600 60 mg/kg

Picture 1.3 .– the flower anthocyanins chromatogram of the Margaret Walker-G variety

Table 1.3- the chromatographic characteristics of the Margaret Walker-G flower anthocyanins

SampleName Acq Method
Set
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Channel
Description
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Name Retention
Time

Area %
Area

Amount Amount
.

Units

1 Cyanidine -3-glukoside 24.668 289074 11.61 457,8 45,7 mg/kg

2 Peak2 25.610

3 Cyanidine-3-diglukoside 27.133 2201321 88.39 3624,4 362,4 mg/kg

 Total Anthocyans 4100 410 mg/kg

Picture 1.4 .– the flower anthocyanins chromatogram of the Margaret Walker-D variety
Table 1.4- the chromatographic characteristics of the Margaret Walker-D flower anthocyanins

SampleName Acq Method Set Injection
Volume

Channel
Description

ColumnType

3 Margaret Walker - Anthociane
CH3CN

20.00 W2489 ChB
524nm

C 18, 5 µm

Name Retention
Time

Area %
Area

Amount Amount
.

Units

1 Cyanidine -3-glukoside 24.257 311251 7.72  347,4 43,2 mg/kg

2 Peak2 25.610

3 Cyanidine-3-diglukoside 26,817 3333439 82.69 3722 463,1 mg/kg

4 28.951 214374 5.32

5 29.702 172200 4.27

Total Anthocyans 4500 560 mg/kg
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The highest amount of them is detected in Camellia variety “Margaret Walker” - G (410 mg /
kg);  The  lowest  amount  is  found  in  variety  “Margaret  Walker”  -  A  (30  mg  /  kg)  The  anthocyanins
cyanidin-3- diglucoside is dominant one in both variation (A ) (85 and 75 %, respectively Composition
and spectrum of anthocyanins in camellia variety is genetically programmed process. Camellia as a
cross-pollinating plant and compound heterozygote is highly tend to impact of the environmental
factors (temperature, nutrition, chemical and radio toxics, etc). Therefore, as a result of mutation the
anthocyaninsare changed as well (both quantitavely and qualitatively) that is finally reflected in the
flower coloration.
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Problematic issues related to the phenotypic characteristics, persistence and
progression of chronic endometritis

A critical review
Oliko Murghulia; Giorgi Tevdorashvili; Nino Tevzadze; Giorgi Burkadze

Tbilisi State Medical University
Abstract
Chronic endometritis is defined as mild persistent inflammation of the endometrium, characterised
histologically by inflammatory cells in the endometrial stroma, including plasma cells, lymphocytes,
eosinophils, and even lymphoid follicles. Diagnosing chronic endometritis is difficult for a variety of
reasons. Most patients are asymptomatic, and ultrasound features are nonspecific. Microbiological
examination is often not informative because most pathogens are non-cultivable. Chronic endometritis
can be diagnosed by hysteroscopy based on detecting specific endometrial changes, such as focal or
diffuse hyperemia, stromal edema, and micropolyps. Histopathological identification of plasma cells in
endometrial biopsy specimens is considered the gold standard for the diagnosis of chronic endometritis.
There is a hypothesis that chronic endometritis may be related to endometriosis, although studies in
this direction are very scarce. There are different opinions about the persistence and progression of
chronic endometritis, which require further research.
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Selection of the main components for the construction of a green hydrogen station in
Georgia and its efficiency

annotation

The paper discusses the infrastructural composition of the green hydrogen station and the
sequence of its work. Green hydrogen as an ecological fuel of the future is actively considered in energy
circles worldwide as a source of clean energy production. It should be noted that clean, green hydrogen
is not a new technology and work on it has been going on for decades in different countries. Green
hydrogen is obtained through electrolysis and is "green" because it can be produced using renewable
energies - water, sun, wind. The cost of hydrogen production mainly includes the costs of electricity
and the hydrogen generating unit, the electrolyzer. Hydrogen is used as energy from which electricity
can be produced or consumed as a gas. At this stage, hydrogen is most often used in oil re ning and
fertilizer production, while transportation and utilities are mainly emerging markets for hydrogen.

   According to the Energy Community report, active use of green hydrogen-powered transport is being
considered from 2030, and by 2030 the share of hydrogen in the transport sector may be up to 0.2%
(3.4 thousand tons of oil equivalent). At the same time, the use of green hydrogen is considered in the
direction of gas supply, on which additional studies are planned. The National Integrated Energy and
Climate Plan considers the development of green hydrogen as a storage technology as an energy
security measure.

    Georgia also took the course of green hydrogen development. In addition, within the framework of
the Eastern Partnership, Europe considers our country as an ally in the direction of green hydrogen
production. In 2020, the Government of Georgia signed an agreement with the European Bank for
Reconstruction  and Development  (EBRD),  which involves  a  technical  study to  assess  the  country's
need for environmentally clean hydrogen production.

  The development and scaling of green hydrogen technologies creates opportunities for innovation
and  economic  growth.  This  includes  research  and  development  in  the  eld  of  renewable  energy,
electrolysis and hydrogen infrastructure, as well as job creation in this sector.
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Chemical composition and biological activity of neutral lipids from the seeds of the
Paliurus spina – christi Mill.

M.Benidze1, N. Buliskeria1, N. Sakvarelidze1, A. Bereznyakova,2 E. Kemertelidze1

1TSMU Iovel Kutateladze Institute of Pharmacochemistry
2Kharkov National University of Pharmacy

Abstract

 The chemical composition of lipids from the seeds of the Paliurus spina – christi Mill. attracted
attention due to the presence of oxo-, oxy- and epoxy-acids in their native form. Eicosenic acid in lipids
of Paliurus spina –christi is the for first time for plants of the family Rhamnaceae. -sitosterol - 66%,
stigmasterin - 13% and campesterin - 11% are found in the neutral part of fruit lipids.
 Neutral lipids from the fruits of the Paliurus spina – christi, characterized by regenerative properties,
are provided to be used as a wound-healing and anti-inflammatory agent in the treatment of proctitis.
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Problematic issues of phenotypic characteristics and progression characteristics of
gastric cancer and precancerous processes

Beka Dangadze, Giorgi Didava, Anano Batselashvili, Giorgi Burkadze
Tbilisi State Medical University

A critical review

Gastric carcinoma is the fourth most common malignancy and the second leading cause of cancer death
worldwide. Stomach cancer kills many people in the world, so studying its initiation and development
is very important. Diagnosing gastric cancer is directly related to timely endoscopic research. However,
it is also important that most cases are already in the late stage due to the scarcity of early symptoms.
Gastric cancer is a heterogeneous disease and is represented by different phenotypes, genotypes,
complexity of the clinical course and low sensitivity to treatment. The heterogeneity of gastric cancer
is due to many factors, which include genetic, environmental and various infectious agents. Most cases
of stomach cancer are associated with Helicobacter pylori. Understanding the etiologic, epidemiologic,
and various risk factors is essential for the timely diagnosis of gastric cancer and subsequent targeted
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treatment. Analysing the function of signalling pathways is important for developing personalised
medicine. Since a rather heterogeneous genotype and phenotype characterise gastric cancer, it is,
therefore, necessary to conduct more studies that include molecular-genetic analysis of cases, as this
will help to detect the lesion at an early stage and subsequently manage individual cases better. And
improving the patient's quality of life.
Keywords: stomach cancer; Helicobacter pylori; progress; tumor heterogeneity;
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Abstract

Over the past three decades, there has been a significant rise in female migration globally, a trend also
evident in Georgia. The 2014 general population census in Georgia revealed a higher number of female
migrants compared to male migrants, with many women engaging in care work in countries such as
Greece, Turkey, and Italy. This study aims to examine the challenges that returned women migrants
face in Georgian society, focusing on their reintegration at the micro (family), mezzo (community),
and macro (labour market) levels.

Utilising a qualitative research approach, the study involved in-depth interviews with seven returned
women migrants and five daughters of migrant mothers who remained in migration. Additionally,
ethnographic analysis of Facebook posts and comments provided further insights into the reintegration
experiences of ex-migrants. The research sought to understand the factors that facilitate or hinder the
reintegration process, including the impact of separation periods and family members' experiences
during migration and the reasons for returning from migration.

The findings indicate that reintegration is a complex process influenced by various factors. On the
labour market level, returned migrants face significant challenges due to their age, deskilling, and the
new labour market dynamics that emerged during their absence. Due to unfamiliarity and limited
resources, many prefer to continue working in care roles, which they performed abroad. On the
community level, cultural and behavioural differences between the host and home countries
complicate resocialisation. Social  inequality and a perceived decline in service standards also hinder
reintegration.

Long-term migration has significantly altered family dynamics at the family level, making it difficult
for returnees to readjust. Increased irritability and feelings of exclusion are common among returnees,
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who struggle  to  reintegrate  into  family  roles  and responsibilities.  Families'  financial  dependence  on
remittances further complicates the reintegration process.

Despite these challenges, continuous communication with family members and the support of relatives
can facilitate reintegration. From a functionalist perspective, the reintegration challenges are seen as
disruptions to the social equilibrium, where returning migrants struggle to reclaim their former roles
and functions within the societal system.

Keywords: Female Migration, Reintegration Challenges, Georgian Migrants, Labour Market,
Functionalist Perspective of returned migration

Introduction

Over the last three decades, a notable rise in female migration has occurred worldwide. According to
the International Labour Organization, there were 135 million international female migrants globally
in 2020, representing 3.5 per cent of the world’s female population (IOM et al., 2024, p. 4). This trend
is also evident in Georgia. The 2014 general population census revealed that the number of female
migrants is significantly higher than that of male migrants (National Statistical Service of Georgia,
2014). Further studies confirm that 2015-2016, 60% of Georgian immigrants residing in OECD member
countries were women (OECD iLibrary, 2020). Additionally, the share of Georgian immigrant women
has increased by 15% since 2000, marking the third-largest increase among the selected research groups
in  this  study  (OECD  iLibrary,  2020).  The  census  results  also  indicate  that  more  women  than  men
emigrate for work, with Greece, Turkey, and Italy being the primary destinations. In these countries,
Georgian women are predominantly engaged in care work (Georgian National Statistics Service, 2014).

 Russell King and Aija Lulle, in their publication titled “Gendering Return Migration,” acknowledge
that return migration, particularly the gender aspect, has received less attention from researchers (King
& Lulle,  2022).  It  is  important  to  emphasise  that  around a  quarter  to  a  third  of  migrants  eventually
return  to  their  home  countries  (Azose  &  Raftery,  2019).  One  of  the  most  significant  aspects  of  the
migration process is the reintegration of returning migrants into their homeland. According to Preston,
migrant integration is an adaptation involving give and take on both sides, as returnees and those who
remained at home learn to live together (Preston, 1993, as cited in Arowolo, 2002).

Regarding the return and reintegration of migrants in Georgia, it is essential to note that Tbilisi,
Imereti, and Kakheti have the highest rates of returned migrants (Krelinova & Ormotsadze, 2021).
According to the same source, many emigrants returned to their homeland in 2020 due to insecurity
or the impossibility of living abroad during the pandemic. Consequently, the reintegration process has
been more challenging for returning migrants during the pandemic due to the disruptions in social life
and changes in work regimes. This difficulty was particularly acute in terms of former migrants finding
new employment.
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One of the most difficult challenges for women returning from labour migration during the
reintegration process is restoring relationships with family members, especially with their children.
Almost all Georgian sources we have encountered highlight this significant issue. For example,
Krelinova and Ormotsadze (2021) discuss how parents who migrated without their children now face
communication problems with them. Similarly, Mary Chachava's research emphasises that mothers
who have  returned from migration  find  it  particularly  challenging  to  reestablish  relationships  with
their children (Chachava, 2022).

The indicators of reintegration in Georgia are also revealing. Research shows that women have a 4.7%
higher  rate  of  social  reintegration  than  men  but  a  6.6%  lower  rate  in  the  psychosocial  dimension
(Krelinova & Ormotsadze, 2021). One of the main reasons for this disparity may be the negative
attitudes  toward  women  who  have  returned  from  labour  migration.  These  women  often  face
harassment because their families have come to rely on the financial support they provided for years,
and their absence has left a void.

The relevance of this research issue in Georgia is underscored by the active efforts of the Internally
Displaced Persons, Ecomigrants, and Livelihood Agency, which is dedicated to reintegrating returned
migrants. Their programs assist people returning from illegal migration with employment,
reintegration, and education. However, these programs have drawbacks, primarily focusing on those
returning from illegal migration. Additionally, the agency has allocated funds for the education of
returnees, business projects, and various initiatives to support post-migrants in their reintegration
process.

Given this context, this research aims to examine the challenges that returned women migrants face in
Georgian society. The objectives of the research are to study: a) the challenges of reintegration for
Georgian  returned  women  migrants  at  the  micro  (family),  mezzo  (community),  and  macro  (labour
market) levels; b) to assess how the separation period and family members' experiences during
migration affect the reintegration process; and c) the connection between the reasons for returning
from migration and the reintegration process. The key research question is: What factors help or hinder
the reintegration of returned female migrants into Georgian society?

Considering that the experiences and histories of migrant women are highly individual and the
reintegration process depends on various subjective factors, along with the sensitivity of discussing
family reunion challenges, a qualitative research approach was chosen. We used in-depth interviews
and ethnography (Kozinets, 2010). For in-depth interviews, we selected two target groups: returned
women migrants and daughters of migrant women who remained in Georgia. Both groups were
selected using purposive sampling.

The criteria for selecting returned migrants were: a) labour migration to common Mediterranean
countries (all interviewed women were labour migrants in Italy, Greece, and Cyprus, primarily engaged
in household or other unskilled work such as shop assistants and cleaners); b) middle-aged women (all
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between 52-65 years old); and c) migration driven by the need to support their immediate or extended
families financially. Based on these criteria, seven ex-migrants were interviewed using a semi-
structured interview guide.

The criteria for selecting the second group, daughters of migrant mothers, were: a) having a mother
who had been abroad for more than three years; b) experiencing this migration during adulthood; and
c) being women aged 18-29. We interviewed five women using a semi-structured interview guide based
on these criteria.

To capture the sincere attitudes of returned migrants, we also conducted an ethnographic analysis of
different Facebook closed groups, analyzing the posts and comments written anonymously by ex-
migrants about the challenges of reintegration. After generating qualitative data through interviews
and Facebook posts/comments, we conducted qualitative content analysis, coding, and categorising the
data.

Literature Review

After the dissolution of the Soviet Union, population mobility between and out of the successor states
increased significantly. Political crises, ethnic tensions, and economic disasters drove millions of ex-
Soviet citizens to seek opportunities beyond their communities, whether in urban centres or foreign
countries. Piotr Sztompka links this surge in migration to ways of coping with the changes caused by
the "victory trauma" of the Soviet Union's collapse, as people sought to accumulate more economic and
social capital to overcome the rapid changes (Sztompka et al., 2004). While population mobility within
the Soviet Union was not uncommon (Sahadeo, 2007), Georgians were less inclined to migrate outside
their republic; as Suny (1996) notes, "Georgians [...] tended to stay within their homeland and had the
highest concentration in the home republic (96.1%) of any Soviet nationality" (p. 386).

However, in the post-socialist era, migration from Georgia escalated significantly due to various
triggering factors such as the difficult socio-economic situation, wars, and the new political system.
These factors forced people to change their residence, migrate for work, and ensure their families' well-
being with the money they earned. In the early years of Georgia's  independence, male migration to
Russia was predominant (Zurabishvili & Zurabishvili, 2010). During the first 15 years of independence,
it was common for male household members, particularly from rural areas, to migrate to the capital
city, Tbilisi or Russia. The historical proximity of the countries and the familiarity with the Russian
language were key factors facilitating this migration (Mataradze, 2015).

After 2006, the worsening political climate increasingly complicated migration to the most popular
destination, the Russian Federation. Rumours about discrimination against Georgian labour migrants
in Russia further enhanced Georgian residents' political alienation and feelings of insecurity about
living and working there. Although Russia resumed issuing visas to Georgians in a limited way at the
beginning of March 2009, Georgian labour migrants faced great difficulty obtaining legal work and
residency permits (Mataradze & Mühlfried, 2009). These developments caused a shift in the migration
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patterns of Georgians,  especially among the youth, who did not feel a connection to Russia,  did not
speak the Russian language, and viewed Russia as an occupying force after the 2008 Georgian-Russian
war. Moreover, the creation of a common market in Europe provided employment opportunities for
people in developing regions, leading to a gradual shift in the direction of Georgian emigration from
the north to the west (Gogsadze, 2018).

While male migration was dominant in the first years of Georgia's independence, the feminisation of
migration began in the 2000s.  Studies of global migration trends indicate that the number of female
migrants has increased since the 1980s as women began to seek work in other countries (Caritas
Internationalis, 2012). On average, half of international migrants worldwide are women, which is why
the term "feminisation of migration" has been used more actively in recent years.

When discussing the gender aspect of migration, the authors focus on several key points. First, women
have  fewer  opportunities  than  men  to  migrate  legally.  However,  migration  can  become  a  positive
experience for women as they often assume the role of breadwinner, thereby gaining access to more
power. Second, employment opportunities for women in migration are influenced by gender
stereotypes, leading many to be employed in the care work sector. Lastly, women are particularly
vulnerable during migration due to the lack of support and protection networks, making them more
susceptible to sexual exploitation and trafficking (Chammartin, 2002).

The trends above in women's migration are also evident in Georgia. One of the main reasons for
women's migration is the gender-specific fields of employment in the country. Women and men often
occupy different positions, commonly in education, healthcare, and social services, while men
dominate fields such as construction, information technology, and real estate (Kaladze & Davituliani,
2018). In male-dominated fields, wages are typically higher, leaving women less economically
empowered and independent. Consequently, migration often becomes the primary solution for women
seeking better economic opportunities.

Furthermore, women's domestic work in Georgia is primarily unpaid and influenced by historical and
cultural norms. According to patriarchal standards, household work is unequally and unfairly
distributed between the sexes (UN Women, 2022). Due to this labour burden, women often cannot
fully engage in paid work. Migration allows women to be compensated for the domestic work they
have traditionally done for free (Chachava, 2020).

In an ethnographic study of a Georgian village known for high out-migration, Mataradze (2015)
examined how families cope with the effects of migration and how gender and family roles shift during
this process. When men migrate, the women left behind face social pressure to justify their husbands'
absence and contend with suspicions of infidelity, which strains conjugal and family relations and
disrupts social  and work life in the village.  Remittances from migrants can alleviate some economic
pressures, allowing families to accumulate wealth and improve their status by purchasing property or
funding children's education. However, the stigma of being "left behind" imposes significant social
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pressure on these women, often relegating them to diminished roles. Conversely, when women
migrate, their absence creates a more pronounced vulnerability within the family structure, making it
harder to manage household responsibilities and cope with challenges (Mataradze, 2015).

The  migration  of  women  has  altered  the  division  of  labour  in  Georgian  families,  with  women
increasingly becoming the primary breadwinners. Additionally, despite facing opposition, women
often assume decision-making roles regarding migration-related issues. Zurabishvili's research
highlights that Georgian women find it safer and more convenient to engage in domestic work abroad,
as  living  with  the  families  they  work for  allows  them to  save  on housing  costs.  However,  living  in
someone else's house can lead to significant psychological stress (Zurabishvili & Zurabishvili, 2010). In
contrast, Kaladze and Davituliani (2018) found that some respondents were compelled to return home
due to family circumstances, often unplanned. This unplanned return negatively affected their
psychological well-being and hindered their reintegration process.

Female immigrants from Georgia often become "transnational mothers," caring for other people's
children while leaving their family members behind (Zurabishvili & Zurabishvili, 2010). Studies
indicate that children separated from their mothers for four or more years experience the highest levels
of emotional distress (Vanore, 2015). Despite this emotional toll, these mothers endure the hardships
of migration to provide materially for their children. While migrant remittances positively impact
children's education and health and reduce child labour, researchers have noted that the adverse effects
of parental absence can outweigh these benefits (Antman, 2012).

Although living and integrating into a foreign country is one of the most challenging aspects of labour
migration,  reintegration  upon returning  to  one's  homeland can be  equally  tricky.  Sociologist  Georg
Simmel's concept of a stranger is relevant here; he defines a stranger not as someone who comes today
and leaves tomorrow but as someone who comes today and stays tomorrow (Simmel, 1908). This
stranger does not belong to the group and introduces qualities that are foreign to the group itself. This
challenging process is experienced by immigrants both at the beginning of their migration journey and
upon their return. In both stages, they are initially strangers to the surrounding society, complicating
the integration process.

Cerase proposes four different types of migrant return: "return of failure," when the migrant has not
managed to  integrate  into  the  country  of  migration;  "return  of  conservatism,"  which includes  those
migrants who have achieved their goals; "return of retirement," referring to retired migrants; and
"return of innovation," when individuals are ready to use the tools and skills they acquired during their
migration experience (Cerase, 1974, as cited in Cassarino, 2004).

Kaladze and Davituliani, who studied the reintegration of Georgian women returning from Greece into
the  labour  market,  add  a  fifth  type  to  Cerase's  classification:  return  due  to  unforeseen,  undefined
reasons, such as health conditions of loved ones or deaths in the homeland (Kaladze & Davituliani,
2018). Research suggests that immigrants' willingness to become agents of development and change
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depends on their level of preparation for return. Successful reintegration requires time, resources, and
the migrant's willingness to mobilise these assets (Cerase, 1974, as cited in Cassarino, 2004).

Kaladze and Davituliani's study confirms this, showing that women who returned to Georgia from
Greece for unforeseen and unspecified reasons struggled to integrate into the labour market (Kaladze
& Davituliani, 2018). In contrast, those who planned and prepared for their return were better suited
to the labour market. This difference can be attributed to the capital accumulated during migration and
psychological readiness for change, both crucial for adapting to a new environment.

Reintegration into family and society is crucial for women returning from labour migration. Despite
maintaining contact with their loved ones through social  networks or video calls,  the virtual world
cannot replace the real one. Immigrants and their families often live in countries with different
cultural, socioeconomic, or political characteristics, leading to differing lifestyles. Upon return, both
parties experience significant disruptions to their daily routines, causing discomfort (Chachava, 2020).
Relationships  often  need  to  be  rebuilt  from scratch,  which can be  particularly  challenging  when it
involves children who may have become parents. Mary Chachava's research highlights that it is easier
to reconnect when children are young, as mothers do not miss the crucial years of their child's
development, which are vital for emotional bonding and support.

Returning migrants also face social changes in their home society. According to Dumon (1986, as cited
in Cassarino, 2004), a returnee must adapt to their homeland's changed behaviours and cultural norms
to be re-accepted, a process known as resocialisation. This adaptation requires time and varies based on
the duration of the migration. Despite the higher incomes earned abroad, returning women often do
not gain bargaining power within the family. Upon their return, they typically revert to their original
familial  roles,  even if  they were the primary financial  supporters during migration. This reflects the
persistent patriarchal division of labour in Georgia, which remains essentially unchanged by migration
experiences (Chachava, 2020).

Reintegrating into the labour market is another significant challenge for returning women migrants.
Years spent abroad often mean a separation from the Georgian labour market and missed opportunities
for skill development. Studies indicate that reintegration is particularly difficult for post-migrant
women over 50, as employers in formal sectors prefer younger, more qualified personnel (Chachava &
Zubashvili, 2023). Starting their own business is seen as a potential solution for economic integration,
but  many  migrants  lack  the  necessary  savings.  Kaladze  and  Davituliani  (2018)  found  that  women
returning from Greece face uncertainties about the type of work they can do and where they will be
employed, leading to fear and insecurity about their future income stability.

Age also poses an obstacle for post-migrant women, compounding issues such as estrangement from
family  and labour  market  reintegration.  This  challenge  is  not  unique  to  Georgia.  Studies  in  Canada
show that immigrant women face various forms of violence and threats from husbands and children
(Guruge et al., 2010). The attitudes of family members towards them can shift dramatically from the
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pre-migration to the post-migration context. Chachava's research revealed that negative attitudes from
children towards elderly immigrants led one 75-year-old woman to return to emigration (Chachava,
2020). Post-migrant women of retirement age often cannot meet their minimum needs with the
pension provided and are excluded from the cumulative pension system (Chachava & Zubashvili, 2023).
This situation complicates their reintegration and can drive them towards repeated migration.

In summary, women returning to their homeland must reintegrate with estranged relatives, a process
that is incredibly challenging with adult children. They must adapt to new social norms and enter the
labour market, facing dual challenges of inadequate qualifications and age, which often do not meet
employer requirements. This situation is more problematic for older immigrants. Consequently, many
post-migrant women face difficulties that force them to return to emigration, seeking financial
independence and a stable income. Several factors influence their reintegration, including the reason
for return, the level of integration in the host country, the socio-economic situation at home, and their
qualifications.

Theoretical Framework

To explain the reintegration of returned migrant women in Georgia, we utilise the functionalist
approach. Functionalism operates on the principle that society functions as a cohesive system, where
each part contributes to the stability and continuity of the whole. This perspective examines the roles
and functions of different societal elements in maintaining and reproducing the overall social structure
(Little, 2013). As highlighted in the introduction, this research focuses on studying the reintegration
process on three levels: macro (labour market), mezzo (community), and micro (family).

Building on Durkheim's insights, structural functionalism views society as a complex system composed
of interconnected parts that work together to address its members' biological and social needs. Society
functions  like  a  body,  where  various  organs  perform essential  roles  to  maintain  stability  and health
(Little, 2013). Durkheim argued that modern societies are more complex than earlier ones, with
individuals fulfilling various roles that depend on others performing their functions. Modern society is
unified through a division of labour or organic solidarity, where a network of interconnected parts
collaborates to sustain stability, much like a living organism (Durkheim, 1893). This perspective
emphasises that the components of society are interdependent and work together to maintain overall
equilibrium.

Using this view, we can imagine migrants, before leaving, as integral parts of society at different levels:
within families (performing caregiving functions), within communities (as active members of social
networks, sharing communicative, emotional, and material functions), and within the labour market
(being teachers, agricultural workers, medical assistants, etc.). They were part of modern organic
solidarity, taking on various essential functions.

Talcott  Parsons’s  (1961)  AGIL  schema  offers  a  valuable  framework  for  analysing  the  dynamics  of  a
migrant family as a system with four essential functions:
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1. Adaptation (A): Examines how the family adjusts to its environment before and after migration.

2. Goal Attainment (G): This focuses on how the family identifies its goals and strategies to achieve
them, whether migration is involved or not.

3. Integration (I): Looks at how the family fosters cohesion and harmonious participation among
its members, regardless of migration.

4. Latent Pattern Maintenance (L): Investigates how fundamental cultural patterns, values, and
belief systems are preserved and regulated within the family before and after migration.

Finally, Robert Merton's (1957) concepts of manifest, latent, and dysfunctional functions can help us
understand the processes of migration and return migration. If the migration of female household
members proves functional for the family, their return migration could initially be dysfunctional, at
least  temporarily,  until  the  family  adjusts  to  the  resulting  structural  changes.  Manifest  functions  of
migration could include improved financial stability, while latent functions might involve family
dynamics and role shifts. Dysfunctional aspects could emerge if the return disrupts established routines
and dependencies.

In summary, the functionalist perspective provides a comprehensive framework to analyse the
reintegration  of  returned migrant  women in  Georgia  by  examining  how their  departure  and return
impact family structures, community roles, and labour market participation.

Research Results

Drivers of Migration: Analyzing Push and Pull Factors

Migration is a complex cycle that begins with the decision to migrate and includes both the process of
adaptation  in  the  host  country  and  reintegration  after  returning  to  the  country  of  origin.  To  fully
understand the reintegration challenges faced by women returning from labour migration, it is crucial
to examine the initial stage of migration: the factors that stimulate emigration. Everett Lee's migration
theory identifies four categories of factors influencing the decision to migrate: (1) factors related to the
place of origin, (2) factors related to the destination, (3) intermediate obstacles (physical or cultural
characteristics that impede movement to the destination), and (4) personal factors (Lee, 1966).

Lee's theory highlights significant differences between the factors related to the area of origin and those
related  to  the  destination.  People  living  in  their  area  of  origin  possess  long-term  knowledge  and
information about their location, enabling them to make informed and deliberate decisions.
Conversely, knowledge about the destination is often incomplete, with its pros and cons only fully
understood through experience. Nonetheless, certain positive and negative factors associated with both
places are predetermined, acting as stimuli and attractions for migration.

Our research identified vital push factors that significantly influence Georgian women's decisions to
migrate for work. These factors operate on macro, meso, and micro levels.
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At the macro level, the primary focus is on the challenging economic situation in Georgia. Factors such
as inflation, the enduring impacts of the 1990s economic turmoil, post-war conditions, low wages,
exploitative labour practices, and inadequate pensions are significant drivers. All respondents had prior
work experience before migrating, revealing a tendency that one of the provoking factors of migration
was the imbalance between irregular working hours, workload, and pay. The unregulated labour
market often resulted in unpaid excessive hours and workloads disproportionate to the pay received.
Respondents  reported  that  low salaries  amid  high inflation  only  allowed them to  meet  basic  needs,
such as food and utilities: "There is no other perspective to talk about here; it is just about covering the
basic needs like food and utilities" (returned woman migrant,  May 9,  2024).  The problematic socio-
economic conditions hinder financial and career development, as income often does not correspond to
the position held.

At  the  meso  level,  factors  such  as  the  cancellation  of  services  or  the  closure  of  employment
organisations due to economic issues, including restrictions on petty trade, were identified. Social
inequality  within  communities  also  emerged as  a  significant  factor:  "One day,  I  saw my elder  son's
classmates gathering for a birthday party, and he told me he could no attend because we could not
afford the gift, with the price of the gift we will buy bread for two days. That moment made me decide
to migrate for my children’s sake" (returned woman migrant, April 19, 2024).

On the micro level, the primary motivating factor was financial problems within the family, such as
the expansion of the family, children's growth, and their increasing needs: "The children were getting
older, and their needs were growing. I had to leave to provide for them" (returned woman migrant,
April 27, 2024). Individual factors such as overcoming psychological problems or seeking novelty by
changing  the  environment  were  also  identified  but  were  more  prevalent  among childless  migrants.
Mothers consistently indicated that they "dared" to leave their children only for their children's sake.
Interviews with women migrants' daughters echoed this justification. They revealed societal pressure,
blaming  them  for  their  mothers’  migration:  "People  would  ask  if  my  mother  went  abroad  for  me,
making me feel blamed for her departure" (Daughter of Migrant Woman, May 16, 2024).

Another significant factor was the difficulty of finding employment and the necessity to balance service
and care work. Before migration, respondents often performed unpaid care work, and migration
provided an opportunity to be compensated for this labour (Chachava, 2020). However, as Barkaia
(2016) points out,  this does not change gender inequality issues,  as care work is  merely "redirected"
from more privileged to less privileged women. Despite this, migration offers significant financial
opportunities.  After  women  migrate,  care  responsibilities  are  redistributed  among  family  members.
The lack of residential apartments also emerged as a micro-level factor, influenced by Georgia's
patriarchal norms, where women lived in their father's houses before marriage and their husband's
houses afterwards. Therefore, buying an apartment becomes a primary goal of migration.
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In addition to push factors, pull factors related to the destination also play a crucial role in migration
decisions. Two main pull factors were identified: perceptions of migration and social capital in the
destination country.

Misconceptions about migration often play a significant role, driven by narratives created by migrants.
According  to  Lee  (1966),  perceptions  influence  migration  decisions  more  than  actual  factors,  as
knowledge about the destination is usually based on personal contacts or incomplete information.

The  presence  of  social  capital  in  the  destination  country  is  a  key  pull  factor,  helping  overcome
intermediate obstacles. Social capital, represented by relatives and close friends, provides various forms
of support, including assistance in organising migration, reception, information sharing, adaptation,
and employment support. For many respondents, social capital eased migration-related expenses.

Two Worlds: Migrant Experiences and Family Dynamics

After deciding to migrate, the initial stage involves entering the host country, often done in violation
of immigration laws: “At first, I was exhausted because I travelled so many roads in a foreign country.
I arrived in Turkey and then travelled by bus to Vienna, Milan, and Bari in southern Italy for two days.
The journey was long and difficult, especially without knowing English or Italian” (returned woman
migrant, March 12, 2024). All survey respondents reported migrating illegally, typically entering the
destination  country  legally  on  a  tourist  visa  before  overstaying  and working  without  authorisation.
“We were all Georgians like this” (returned woman migrant, April 23, 2024).

The research revealed that many respondents were initially unaware of the dangers and legal
implications  of  illegal  migration,  often  due  to  limited  awareness  and  lax  enforcement  in  the  host
country. The psychological impact of illegal status was significant, causing stress and health issues: “Not
having documents had a terrible effect on my health. I got headaches and high blood pressure”
(returned woman migrant, April 27, 2024). To avoid detection, migrants often confined themselves to
their workplaces, further isolating them from other Georgians and exacerbating feelings of loneliness
and stress.

Integration into the host country presents numerous challenges, including adapting to a new
environment,  people,  labour  market,  language,  and  cultural  norms.  This  was  their  first  migration
experience for many respondents, making the adjustment period particularly acute. Social networks
and social capital in the host country play a crucial role in aiding psychological and social integration
and facilitating employment. However, in some cases, such assistance is provided at a cost: “When you
do not know what to do, you agree to pay for job placement. You do not look at the cost; the main issue
is to start work” (returned woman migrant, April 13, 2024)

Despite these challenges, many migrants support each other out of solidarity: “Georgians have rented
apartments in all  European countries.  You go there,  and they give you a bed. You live and pay fees
until a job appears. Word spreads that a new migrant is looking for a job, and if a job appears, she starts
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working. This is how Georgians help each other” (returned woman migrant, April 19, 2024). Similar
challenges are typical for first-time migrants, whereas repeated migration benefits from more robust
social support networks, familiarity with coping strategies, and overcoming language barriers.

Many migrant women prefer care work, which offers lighter duties than in Georgia. It often includes
accommodation, reduced living expenses and more money to be saved or sent home. Despite the low
wages  by  local  standards,  the  income is  substantial  compared  to  Georgian  wages.  Most  respondents
were the primary financial supporters of their families, sending the majority of their earnings back
home: “The only thing I needed was travel money of 10 euros. I saved up to 50 euros for food, phone,
and travel; the rest went to Georgia” (returned woman migrant, April 13, 2024).

The  initial  working  period  in  a  foreign  family  was  challenging  due  to  language  barriers,  cultural
differences, and often humiliating treatment from employers. Migrants endure these conditions out of
necessity, lacking legal leverage to protect themselves from exploitation. While providing certain
benefits, living at the workplace often leads to psychological and emotional strain due to the lack of
personal time and space.

The emotional toll of missing family was a significant adaptation challenge, with respondents
identifying homesickness as the hardest part of migration. Daily communication with loved ones
helped mitigate this, but the distance inevitably affected personal relationships. Most respondents
became prominent financial supporters of their families but did not gain corresponding bargaining
power within the family. They remained less involved in decision-making processes despite their
financial contributions, reflecting the persistent patriarchal norms that undervalue their role: "Despite
sending money home, I felt I had no say in family decisions" (returned woman migrant, April 13, 2024).

Interviews with the daughters of migrant women highlighted the emotional and practical challenges
they faced due to their mothers' absence: “It was tough to suddenly not have my mother by my side,
especially since I spent every day with her. She was not there for me during my teenage years when I
struggled to understand the changes in my body and mind. She was absent when I was finishing school
and studying hard, and she was not present when I began university, eager to share my successes. Even
when I graduated and started living independently, she was not there. My mother was never truly by
my side” (Daughter of migrant woman, April 22, 2024). Some respondents reported severe
psychological issues due to the lack of maternal support: “I experienced severe psychological issues, to
the point where I felt unable to leave my room all day and was constantly unwell. If my mother had
been there, she would have responded differently. At that moment, no one encouraged me to 'get up
and leave the room'” (Daughter of migrant woman, March 13, 2024). In families where other relatives,
such as grandparents, took over childcare duties, children experienced fewer emotional challenges:
“Generally, parents are crucial for a child, but for me, it was my grandparents who filled that role. They
expressed that they loved us even more than our parents typically do, and whereas our parents might
refuse  certain  things,  our  grandparents  always  did  everything  for  us.  I  remember  feeling  a  sense  of
emptiness when my parents migrated when I was little, though it did not last long. Living with our
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grandparents was far more engaging than being with our parents” (Daughter of migrant woman, March
15, 2024).

In addition to severing the emotional connection with the mother, the study revealed difficulties in
organising daily life in the family: “[When the mother migrated] I was a minor who knew absolutely
nothing,  especially  about  family  affairs.  I  did  not  know  how  to  cook  or  even  make  tea  by  myself.
However, suddenly, everything changed. I learned to do everything, and today I do not like it when
someone else does it for me” (daughter of migrant woman, April 22, 2024). In some cases, daughters
not only learned to take care of themselves but also took over the roles of mother and housewife for
other family members: “I lived with my father and younger brother, and according to social norms in
Georgia, I was expected to take on the role of a mother. This included managing household chores and
caring for my brother, which felt like an additional burden. I was a child, missing my mother, yet I had
to fulfil a maternal role for my brother as well” (Daughter of migrant woman, March 12, 2024).

After migration, most migrant women become the leading financial supporters of their families, playing
a  significant  role  in  meeting  the  family's  primary  needs.  Despite  this,  many do  not  gain  bargaining
power within the family and are less involved in critical decision-making processes. They remain
distant financial supporters, reflecting the cultural perception of a "strong Georgian woman" who
sacrifices her well-being for others. According to the research, "Georgian women" are often viewed as
victims of cultural norms, sacrificing themselves for the sake of their families and failing to value their
own needs. Respondents highlighted traits associated with strong women, such as self-sacrifice, dealing
with problems alone, suppressing emotions, and doing everything possible for their children's well-
being. These perceptions often lead women to cope with all problems independently.

As a result,  the image of the migrant woman is  shaped by these cultural representations,  leading to
labels such as "milk cow" and "ATM" in the sending society. Netnographic analysis suggests that these
epithets stem from the migrant's role as a financially independent woman who sacrifices her
psychological health. For those remaining in Georgia, the migrant is seen as a source of income, leading
to ever-increasing demands as extended families seek to maintain a stable income. Female migrants are,
therefore, compelled to adapt to any working conditions to meet these financial obligations: "It is like
you do not allow yourself to get sick or take a break because every hour is wasted there. I stood firm
and told myself I have to work and provide for my children" (returned woman migrant, April 27, 2024).
Ultimately,  the  image  of  the  migrant  woman  evolves  into  that  of  a  financial  supporter,  losing  the
functions  of  a  housewife,  an  emotional  supporter  of  children,  or  a  sexual  partner  of  a  spouse.  This
transformation is not solely an individual process but is shaped by cultural, societal, and familial
expectations.

Research has shown that the migrant and the community left behind undergo significant changes at
the initial migration stage. Over time, the situation stabilises, new functions are integrated, and
adaptation to the new reality occurs. For migrants, this involves learning the language, expanding social
networks, becoming closer to the host family, and adapting to the culture and lifestyle of the host
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society: “I have not changed jobs much because, like children, elderly people become very attached to
their caregivers. They grow accustomed to you and find it difficult to part with you. As caregivers, we
become part of their family; we live with them, eat with them, and share their daily routines. This
bond develops over years, not just days. In my experience, I have never had a situation where I had to
leave due to a problem at work” (Returned woman migrant, April 19, 2024).

Adaptation involves developing new communication strategies between the migrant and their family.
Most migrants do not share the challenges and stress they experience during the migration process
with their families. Children use two types of strategies: either they avoid discussing their problems to
prevent worrying their migrant parent, or they become more communicative: “Since I knew my
mother should not worry, I decided to change my approach and tell her everything” (daughter of
migrant woman, April 22, 2024).

The study also revealed that over time, both migrants and their families across the border adapt to the
situation, which can lead to delaying or refusing return migration. For example, a daughter of a migrant
woman noted: “Migration continues to this day. I sense that he no longer wants to return to Georgia.
In some respects, he is right because he cannot envision how his life in Georgia would progress or how
he would  manage  work here.  He  has  grown accustomed to  his  current  life  and finds  comfort  in  it”
(Daughter  of  migrant  woman,  March  12,  2024).  Conversely,  a  former  migrant  explained:  “When  I
spoke  with  them at  home,  I  felt  reassured  that  they  were  doing  okay.  The  children had  grown up,
learned to care for themselves, and pursued their dreams with the money I sent. However, their needs
continued to increase. They initially required private lessons for entrance exams, then faced tuition,
apartment rent, and food demands. Over time, new expenses emerged—such as securing an
apartment—that were never fully met” (Returned woman migrant, April 19, 2024).

The migration journey is fraught with challenges, from initial illegal entry and integration difficulties
to  the  emotional  toll  of  family  separation  and  the  complexities  of  adaptation.  Migrants  and  their
families undergo significant changes, gradually adapting to their new realities. However, the cultural
and social expectations placed on migrant women often lead to enduring challenges, compelling some
to extend their stay abroad or consider re-migration.

The Return Dilemma: Navigating Reintegration and Unforeseen Challenges

Within the research framework, a tendency was revealed that from the social networks of migrants
known to the respondents, only a few individuals return to their homeland. Most migrants continue
to live abroad; some have decided to stay permanently and have obtained legal status, while others
remain due to unfulfilled migration goals or the inability to reintegrate into their homeland. Returning
to the homeland has become an exceptional case, and deciding to end years of migration is complex
significantly, as it will inevitably impact the reintegration process positively or negatively.

As noted in the literature review, various factors influence the decision to return. Cerase (1974, as cited
in Cassarino, 2004) distinguishes several types of returns: "return of failure," "return of retirement,"
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"return of conservatism" (where migrants return after achieving their goal), and "return of innovation
" (where the returning migrant is ready to use the knowledge, experience, and capital acquired during
migration). Additionally, research in Georgia indicates that returns often occur due to unforeseen or
undefined reasons (Kaladze & Davituliani, 2018). The complexity of the reintegration process is
significantly related to the type of return. Failed returns or returns due to unforeseen reasons are often
sudden and rapid, leaving the returning migrant without resources. Returning due to age can create
problems in reintegrating into the labour market and family due to the migration length. Conversely,
innovative  returns  or  returns  after  achieving  a  goal  can  facilitate  reintegration,  as  the  migrant  uses
accumulated capital or feels satisfied with having fulfilled their migration goals. However, even in these
cases, the reintegration process can be challenging.

Among the respondents in the study, the most frequent type of return was due to unforeseen,
unspecified reasons. One case involved an innovative return, and another combined achieving a goal
with returning due to unforeseen reasons.

Respondents who returned due to unforeseen reasons cited factors such as the health of a family
member, their own deteriorating physical and psychological health, the inability to adapt to the host
country despite years of migration fully, job loss, fear of adapting to a new job, and missing their family.
In the case of an innovative return, the main goal of migration was to start a private business with
accumulated capital. One respondent quickly returned after receiving financial assistance from a
relative to achieve this goal.

Although the return decisions of the study's respondents align with Cerase's categories, they also
mentioned  other  motivating  factors,  such  as  forgetting  the  reality  and  problems  in  Georgia,  which
made  it  easier  to  decide  to  return.  Propaganda  in  Georgia,  encouraging  migrants  to  return  with
promises of a better socio-economic situation, also influenced decision-making: "Here, how many times
I heard on TV - 'Come, immigrants, return to your country' - I thought there was a way. It had really
improved during these seven years,  and I hoped there would be jobs,  and I could earn more easily"
(returned woman migrant, April 27, 2024).

Personal circumstances, unforeseen events, and external factors such as media propaganda influence
the decision to return to Georgia. The return type significantly affects the reintegration process, with
sudden and unplanned returns posing more significant challenges. Even those who achieve their
migration goals face difficulties in reintegration, highlighting the complex and multifaceted nature of
the migration experience.

Reintegration Challenges and Strategies

Although the return of the labour migrant completes the most significant part of the migration cycle,
this  still  does  not  mean  that  the  migration  cycle  is  entirely  over.  One  of  the  most  critical  parts  is
reintegration, which significantly impacts the post-migrant's quality of life and can even influence the
decision to re-migrate. The migrant's reintegration process and return to the homeland after many
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years  of  migration  can be  adapted  to  Georg  Simmel's  definition  of  a  stranger,  according  to  which a
stranger is a person who comes today and stays tomorrow (Simmel, 1908). The process of reintegration
is an adaptation that involves giving and receiving, with people relearning to live together, including
those who migrated and those who were at home in their absence (Preston, 1993, as cited in Arowolo,
2002).

Of course, reintegration does not only include adaptation within the family; it encompasses many
aspects. In this study, three main dimensions of reintegration are examined: micro (family), mezzo
(community), and macro (labour market) levels. Reintegration into the labour market, family, and
society and the facilitating and hindering factors of reintegration at these levels are analysed.

The willingness of immigrants to become agents of development and change depends on how well they
prepare in advance for their return (Cassarino, 2004). Time, resources, and desire are necessary for the
migrant to achieve inevitable success. Based on the above, there are different types of return and
different degrees of preparation for return, which differ in readiness and mobilisation. The
reintegration process is strongly influenced by how the migrant decided to return, how prepared they
were financially and psychologically, and how much they desired it. In the study by Kaladze and
Davituliani (2018) on the reintegration of former migrants into the labour market, it is noted that those
migrants who decided to return quickly find it difficult to establish themselves.

Labour Market Reintegration (Macro Level)

In most cases, post-migrant women discuss their difficulties during reintegration into the labour
market.  The  reason for  return  is  directly  related  to  the  degree  of  reintegration  of  migrants  into  the
labour market,  as either the migrant arrived mobilised with accumulated capital  and a development
plan or they did not. Although in some cases, the return was involuntary (due to family or personal
health conditions) and in others, it was intentional, most returned migrants tried to find employment.
Migrants  highlight  many difficulties  they  encountered  in  this  process.  The  most  frequent  impeding
factor is  the age of the former migrant.  The Georgian labour market mostly looks for young staff,  a
requirement that former migrants cannot meet: "There was an age limit that I was already well past"
(returned woman migrant, April 23, 2024)

In one case, the problem of deskilling was revealed, causing regret in the former migrant and
aggravating  the  feeling  of  wasted  time.  A  returned  migrant  woman,  a  high  school  teacher  before
migration, says: "After returning, I have not even considered the option of employment at the school.
So many years have passed... who would have kept me in employment place!... since then, if I had been
teaching, how many things have changed: the approach, the program, people have changed their
certification, and I was busy caring for the elderly at that time!" (returned woman migrant, April 19,
2024).

There is also the factor that the imbalance between pay and workload in Georgia is unacceptable after
working abroad. They believe that the work performed does not correspond to the income received
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from the given work, excessive hours are not paid at all or only partially, and the few jobs where there
may be a possibility of employment offer no development perspective. Even though their work rights
were not protected even during illegal migration, they often had to perform exploitative work. They
believe that the rights of employees in Georgia are significantly violated. Returned migrants mostly try
to find employment in the field of care work. Lack of finance and collected capital to start a business is
also an impeding factor. According to the respondents, low salaries in the country often do not allow
them to meet their basic needs,  let  alone rest.  As Maya Barkaia (2016) points out,  people are often
forced to choose between starvation and exploitative labour, so some are unable to rest and are
punished with exploitative labour, while for others, rest is punished with unemployment.

Additionally, it is crucial to understand the lack of information. Migrants spend many years away from
the Georgian economic system, and it is natural that after their return, they need orientation and
information on how to engage in economic activities. They do not know exactly what type of work
they can do or where they will be employed after returning (Kaladze & Davituliani, 2018). This factor
had a significant impact on the reintegration of one respondent, who could not receive help from the
state reintegration program to start her own business precisely because of the lack of information about
the current situation in Georgia's economic sector: "I was a new arrival, alienated from that point of
view. You don't know what's going on for five years, five and a half years, what's going on here, who
makes a living, what could be more profitable" (returned woman migrant, April 23, 2024).

There was also a trend that respondents who did not attempt employment after migration considered
the experiences of other ex-migrants or people living in Georgia regarding barriers to employment and,
therefore, did not attempt employment.

The scepticism of the daughters of migrant mothers about their parents' return is also engaging. None
of them mentioned for sure that their mother should or was planning to come back shortly. In some
cases, they wished their parent to obtain legal documents to travel freely and, in one case, to take the
family with them. One daughter's position is particularly noteworthy: "When I think of my mother's
return, I am very concerned. What would she do here? Going back to the village and continuing cattle
breeding or gardening? No way! Doing the same here [in the capital]? How much will she earn, 100-
200 EURO? So after some worries, I say to myself that her coming back is far away and try not to think
about it" (daughter of migrant mother, March 12, 2024).

These worries reveal the moral and economic judgments migrant family members have. In a society
like  Georgia,  migration,  even doing  care  work,  is  seen as  upward  mobility.  Family  members  do  not
want their mothers to lose this position, as agricultural work or care work in Georgia is perceived as
lower status than doing the same job in Europe. Additionally, these jobs in Georgia do not guarantee
as much income as migration. Migrants working in households experience deskilling, and the youth
are aware that their mothers may struggle to maintain their status and income upon returning. The
only optimistic case involved a migrant who transitioned from care work to studying stomatology and
now works in that profession: "My mother is planning to come back. She wants to open her clinic. But
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I doubt she will manage to return here finally; at least she will open her own business" (daughter of
migrant mother, Date). She explained that her worries are based on the years since her mother's
migration and the significant changes in Georgian society.

Because most returned migrants performed care work during their time abroad, they often prefer to
continue in similar roles upon returning to their home country. This preference is influenced by their
willingness to engage in familiar activities and objective realities such as their age, which is not
favoured in the local labour market, deskilling, and the emergence of new labour market trends during
their absence. These new trends create challenges for returnees who lack the information and
adaptability to navigate the current job market effectively.

From a structural-functionalist perspective, the labour market in the sending society can be seen as a
social  system that continues to evolve,  adapting to new tendencies and demands.  As migrants leave,
the local labour market progresses by incorporating younger and more adaptable local workers, leaving
returning migrants estranged from the local context. This alienation is compounded by the fact that
returning migrants are often not well-prepared with new qualifications, skills, or financial resources,
making it difficult to find their place in the local labour market.

Structural functionalism, which views society as a cohesive system where each part contributes to
stability and continuity, supports this observation. When migrants leave, the labour market and social
systems adapt by filling gaps with local talent. Upon their return; migrants find that the labour market
has  moved on without  them,  preferring  younger  and more  qualified  candidates  better  aligned with
current demands. This situation aligns with Durkheim's concept of organic solidarity, where various
parts of society are interdependent and function collectively to maintain stability (Durkheim, 1893).

Additionally, Parsons's AGIL schema can be applied here to understand the challenges returned
migrants face. The labour market's adaptation (A) to new trends and younger workers, goal attainment
(G) in terms of meeting current demands, integration (I) of the local workforce, and maintenance of
latent patterns (L) all work against the reintegration of returned migrants who lack up-to-date skills
and resources (Parsons, 1961).

Merton's concepts of manifest and latent functions also highlight that while the manifest function of
migration is economic improvement, the latent function may include deskilling and social
estrangement, making reintegration challenging. The dysfunctionality experienced by returning
migrants underscores the complexity of their situation, where their previous roles no longer exist, and
they struggle to adapt to new ones (Merton, 1957).

In summary, the labour market reintegration of returned migrants is hindered by their age, lack of up-
to-date skills, and the evolving nature of the local labour market, which prefers younger, more
adaptable workers. Structural functionalism provides a framework to understand these challenges,
emphasising the interconnectedness of societal roles and the difficulty of reintegrating into a system
that has progressed in its absence.
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Community Reintegration (Mezzo Level)

A returnee from migration must adapt to the community's changed behaviour and cultural norms in
their homeland, a process referred to as resocialisation (Dumon, 1986, as cited in Cassarino, 2004). The
period of resocialisation depends on the duration of migration. Many respondents emphasised the
radical differences in culture, behaviour, and dress between the sending and receiving communities.
Adjusting to these differences proved difficult for the respondents, who often held more positive
attitudes towards the customs and behaviours in their country of migration: "These people's behaviours
and something was very unacceptable after how polite they are, I don't know, they are different people"
(returned woman migrant, April 25, 2024).

Differences in behaviour were also observed in the service sector. Migrants found the work culture in
Georgia  unacceptable,  not  only  due  to  the  difficulty  of  employment  but  also  due  to  the  perceived
rudeness of staff, especially when compared to the more polite service they experienced abroad. They
highlighted the stark contrast in the behaviour of employees in transport and supermarkets, noting
that the service was generally more courteous in the countries where they had migrated.

Social inequality and hardship in Georgia pose significant obstacles to resocialisation, as post-migrants
compare these conditions to those in the country of migration, making it difficult to adjust to their new
reality. For some, the process of socialisation in society is closely tied to reintegration into the labour
market. Respondents who struggled to find employment felt they could not adapt to the societal norms,
cultural  innovations,  and rules  after  many years  abroad:  "What  do  I  know,  how can I  tell  you,  I'm
sitting at home, and it's hard for me, yes, I told you to find a job, it turns out that I couldn't do it, I
couldn't do it anymore" (returned woman migrant, April 23, 2024).

Environmental conditions further complicate the resocialisation process. Many returnees negatively
evaluated Georgia's urban development and environmental opportunities compared to what they had
experienced in more developed countries. Despite these challenges, some positive factors also
supported their resocialisation. Improved conditions in their residential areas and the development of
the construction sector were noted as facilitating factors.

Family and community support played a crucial role in the reintegration process, especially for those
who returned due to unforeseen circumstances. Respondents emphasised the importance of nostalgia
and the fact that, unlike in a foreign country, they did not have to adapt to complete strangers: "You
feel like an outcast there,  in a foreign country, that you can't  be with your home people and you're
with strangers and everything happens to you there, it's nostalgia and everything, and nothing here,
usually" (returned woman migrant, May 9, 2024).

However, the expectations of finding the same environmental opportunities and conditions as in the
country of migration often led to stress upon their return: "I was under terrible stress for 3-4 months,
I was looking for that space, I was looking for that beauty" (returned woman migrant, April 25, 2024).
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This stress was particularly pronounced when their perceptions of their pre-migration and migration
period differed significantly from the current reality in Georgia.

Migration significantly changes an individual's  way of life and values.  Respondents often felt  better
during their migration due to the receiving country's culture, people, positive support, and beautiful
environment. These values and lifestyles became an integral part of their daily lives. Many migrants,
finding the Georgian reality unacceptable, chose to take their families with them and remain abroad:
"It is so unacceptable to live in Georgia anymore, I don't think they [other migrants] will ever return"
(returned woman migrant, April 25, 2024).

An exciting factor identified in the research is the change in dressing styles and living a freer lifestyle.
In the country of migration, practical and simple clothing was preferred, reducing the pressure to
maintain a specific appearance constantly. This change positively impacted their lifestyle, making them
less concerned with others' opinions.

When discussing their relationships with the local community, returned migrants often mentioned the
loss of close friends: "Unlike my family, I couldn't maintain the same relationship with my friends; I
even lost some of them, although those who were close to me returned from the moment of my arrival,
as usual, we celebrated our arrival and caught up with each other's lives" (returned woman migrant,
March 12, 2024). Another challenging aspect was the community's expectations: "There are already
two categories. One who is interested in how I am, and I continue to be in close contact with them.
And the second part, which thinks because I was abroad, I brought millions, and they are asking me
for money" (returned woman migrant, April 19, 2024).

The  expectation  for  migrants  to  provide  financial  support  or  gifts  is  widespread.  Ernesto  Castañeda
(2012) describes the frustration of Maria, a Georgian immigrant in New York, who feels pressured to
send money despite her financial struggles. She notes that her relatives expect substantial amounts and
view her as wealthy, constantly demanding financial assistance and gifts. Maria likens her situation to
being a “Santa Claus,” where the gifts are often unappreciated, reflecting her family's dependency on
her remittances.

This tendency can be explained by two reasons: a) migrants often present themselves as successful in
avoiding the stigma of failure, raising the community's expectations, and b) reciprocal expectations, as
highlighted by the interviews with daughters of migrant mothers. The daughters often spoke about the
physical and emotional support they received from community members while their mothers were
abroad: "At school age,  when all  the other children's parents come to the meeting and your mother
can't come, it's also psychologically difficult. I also remember cases where I brought my neighbor to
my meeting instead of my mother" (daughter of migrant mother, March 12, 2024). Another respondent
mentioned that friends' families shared food, invited her home, and cared for her: "When my mother
wasn't here, my friends, even their parents, stood by me. Without them standing by my side, it would
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have been much more difficult for me to get through this time, if I had been alone with this problem"
(daughter of migrant mother, March 13, 2024).

As children sometimes hide the challenges they faced after their mothers' migration, returned migrant
women often do not know much about the past relationships between their family members and the
community. This lack of awareness can make the community's demands and expectations seem strange
upon their return.

Summary: Community reintegration for returned migrants involves adapting to changed behaviours,
cultural norms, and environmental conditions. Factors that support reintegration include family and
community support, nostalgia, and local infrastructure development. Hindering factors include
negative  comparisons  with  the  country  of  migration,  unrealistic  expectations,  and social  inequality.
The functionalist perspective helps to understand these dynamics, highlighting the interdependence of
societal roles and the challenges of resocialisation in a changed community context.

Family Reintegration (Micro Level)

Before the end of many years of migration, the migrant must adapt to long-distance relationships and
learn to live with their family again, as their daily lives have been radically different over the years. In
this case, factors hindering and facilitating reintegration into the family were also distinguished.

One of the most significant hindering factors is the length of migration. Almost all interviewed
respondents noted that their prolonged absence had radically, significantly, and negatively changed
their  relationships  with  family  members.  As  they  were  reluctant  to  share  the  stories  of  their  own
families, they recounted stories of other Georgian women emigrants they met during their migration
who failed to reintegrate into their families because they were no longer considered full members: "She
came to her family, to her own house, to the house she built, she struggled so much during so many
years to build this house… but when she came to that house, she did not find her bed, there was no
sleeping  space  left  for  her  anymore"  (returned  woman  migrant,  April  25,  2024).  Migrant  women's
daughters tell a similar situation from a different angle: "When my mother got the legal documents,
she came back. My sister and I were preparing for her to meet. We wanted our mother to feel
everything was the same as she left.  However,  it  was not...  there were new items, new orders...  We
even had difficulties recalling how it was before Mom left. It was impossible to reconstruct" (daughter
of migrant mother, March 12, 2024). This change in environment can be seen as symbolic, reflecting
more profound shifts in relationships, functions, and roles within the home. One migrant woman who
openly admitted conflict with her husband explained: "By migrating, I took such a big burden on myself
that I expected my husband to share the responsibility. I thought we were both obligated to take care
of our children together, me financially, him physically and emotionally at least. A few years later, I
came from a vacation in Georgia, and then I felt that I was the only one, both mother and father and
that the entire load was transferred to me. From here, the relationship between me and my husband
got mixed up, and finally, we got to the point where he continued to live for himself and I for myself.
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I decided that I prefer to be alone, I am more at peace, I have no complaints against anyone, and I do
what I can and as I can for my children" (returned woman migrant, April 19, 2024).

As we see, the family structure and relationships also change significantly after the migrant's return,
making it difficult for people to adapt to living together again. The main solution often seems to be re-
migration,  as  confirmed  by  one  respondent's  story:  "After  her  migration,  her  husband  met  her  so
aggressively that she said she can't live with him anymore, she got up and emigrated again" (returned
woman migrant, May 9, 2024).

In addition to the increased aggressiveness of family members who remained in Georgia,  irritability
among post-migrants is also common, as confirmed by respondents' experiences: "It was too difficult
for  me,  do  you know how I  was?!  I  was  very  agitated;  I  used  to  fight  all  the  time and with  family
members at home all the time." Respondents attributed their increased excitability and irritability to
several factors. One reason is that they became accustomed to solitude during migration, which became
their comfort zone. The return home significantly disrupted the new lifestyle they had acquired abroad,
which was incompatible with life in Georgia.  Another reason is  the changed environment at home,
which was almost nothing like the one before migration.

While listening to the stories of migrant women’s daughters, one additional disrupting factor appears.
While left alone, the children learned how to live independently: "My mother's departure primarily
taught me to live independently. Of course, it wasn't easy at first, but then I got used to the fact that
the day would come when I would have to be without my parents and I would have to take care of
myself. Because when you do not always have your mother by your side to help you make decisions,
you have to make those decisions yourself. Therefore, it can be a catalyst in my life to achieve
something independently, on my own" (daughter of migrant mother, March 12, 2024). Another
daughter mentioned, "Mom's departure taught me independence, but real independence, not just to
wash the dishes and cook. You do not have anyone. Here is a simple example: if you want to make an
appointment with a doctor, you cannot tell the doctor, 'My mother called,' and know you are scheduled
at one o'clock. No, I talked to you and made the appointment myself. It is a simple example, maybe
even absurd, but you start making decisions on your own" (daughter of migrant mother,  March 12,
2024). Simultaneously, one of the daughters mentioned that when her mother returned, she felt
discomfort: "Although we had close communication via the internet while she was gone, it felt different
when she came back. For me, it was like controlling me, and I protested. I was not used to questions
like: Where are you going? Why? With whom? I am ashamed, but sometimes I reacted negatively to
my mother's comments" (daughter of migrant mother, March 12, 2024).

One of the most important reasons is that family members who remained in Georgia do not understand
the  migrant's  experience,  creating  a  feeling  of  exclusion  and  foreignness:  "I  had  an  inner  scream
somehow that they are all together, here they are together, and I am alone. Why did I come back? I
thought many times that I should not have come." The respondent also noted that the COVID-19
period further separated migrants from their families. According to Krelinova and Ormotsadze's
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research, many Georgian migrants returned to their homeland during the pandemic due to the
impossibility and insecurity of living abroad (Krelinova & Ormotsadze, 2021). Consequently, the
pandemic has also become an essential obstacle for post-migrants in terms of both family reintegration
and resocialisation in society.

Additionally, reintegration is significantly complicated by the financial dependence of the family
remaining in Georgia on the migrant's remittances. Most respondents noted that during the migration
period, they were the prominent financial supporters of their extended families. The more the family
and relatives depend on financial remittances, the more difficult it is for them to adjust to the migrant's
return, especially if the migrant returns without savings. Both from in-depth interviews and from the
netnography, it is evident that the majority of returned migrants feel undervalued: "The main thing is
to feel that they [family members] understand your sufferings and appreciate what you did" (returned
woman migrant, April 13, 2024).

Post-migrants expect the return of given favours from their family members, and failure to receive this
harms the reintegration process. However, the main problem, as revealed by the netnography, is the
lack of awareness among household members about the problems faced by the migrants. Influenced by
the image of a migrant woman, they have different ideas about the financial capabilities of a migrant.
Identifying the factors supporting reintegration in the family is crucial, among which is the migrant's
role in daily communication with family members. Keeping family members informed about their lives
positively impacts the reintegration process after return, as migrants are not entirely deprived of
information about their families. The reintegration process is facilitated by nostalgic and strengthened
emotional attitudes towards family members that arose during the migration period. The financial or
psychological support of relatives and family members also plays an important role, especially when
migration ends due to unforeseen reasons.

Describing the post-migration experiences of women using Parsons’ AGIL Schema might help to
explain the disruptions of the reintegration process:

Adaptation (A): The family’s ability to adapt to the migrant’s absence and eventual return is crucial.
Migrants adapt to new environments and roles during their time abroad, while family members adapt
to new responsibilities and routines in the migrant’s absence. Upon return, both parties must readjust
to living together, often leading to conflicts and a reevaluation of roles within the family.

Goal Attainment (G): Migrants and their families set goals related to migration, such as financial
stability  and improved living  conditions.  The  attainment  of  these  goals  influences  the  reintegration
process. If the goals are achieved, the family may find it easier to reintegrate the migrant; if not, tensions
and dissatisfaction may arise.

Integration (I): The integration process involves reintegrating the migrant into the family unit and re-
establishment of familial bonds. This can be challenging due to changes in family dynamics, roles, and
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relationships  during  the  migrant’s  absence.  Effective  communication  and mutual  understanding  are
essential for successful reintegration.

Latent Pattern Maintenance (L): The family’s ability to maintain cultural values, norms, and traditions
during  the  migrant’s  absence  and upon their  return  is  critical.  Migrants  may adopt  new values  and
behaviours  from  their  host  country,  which  can  conflict  with  those  of  their  families.  The  ability  to
reconcile these differences is crucial for maintaining family cohesion.

According  to  Merton's  theory  (1957),  the  return  of  the  migrant  can  be  seen  as  dysfunctional.  The
family,  having adapted to a new lifestyle and independent social  system, may find the return of the
migrant disruptive. The family members have adjusted to new roles and responsibilities in the migrant's
absence,  creating  a  new  equilibrium.  The  migrant's  return  may  challenge  this  balance,  leading  to
conflicts.

Family  reintegration  is  a  complex  and  challenging  process  influenced  by  several  factors.  Hindering
factors include the length of migration, increased irritability among returnees, financial dependence
on  family  members,  and  a  lack  of  understanding  of  the  migrant's  experiences.  Facilitating  factors
include continuous and honest communication with family members, nostalgic feelings, and the
support  provided  during  and after  migration.  Analysing  these  findings  using  Parsons'  AGIL schema
highlights the importance of adaptation, goal attainment, integration, and latent pattern maintenance
in understanding the dynamics of family reintegration for returned migrants.

Conclusion

This research examined the challenges that returned women migrants face in Georgian society,
focusing on the reintegration process at the micro (family),  mezzo (community),  and macro (labour
market) levels. The study sought to understand how the separation period and family members'
migration experiences affect reintegration and explore the connection between the reasons for
returning from migration and the reintegration process.

Most returned migrants prefer to continue working in the care sector upon returning to Georgia,
influenced by their prior experience and the limited opportunities for older workers in the local labour
market. Their challenges include age discrimination, deskilling, and a lack of updated knowledge about
the emerging labour market trends during their absence. Through a structural functionalist lens, it is
evident that the Georgian labour market has adapted to new trends and demands, often leaving
returned migrants feeling alienated and without a clear role.

The reintegration process at the community level involves adapting to changed behaviours and cultural
norms. Returned migrants often find the differences between the host and home communities stark,
complicating their resocialisation. Compared to the more favourable conditions in the host countries,
social inequality and hardships in Georgia further hinder this process. Despite these challenges,
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community support and nostalgia can facilitate reintegration, though the expectation to provide
financial support can create tension.

Lengthy migration periods significantly alter family dynamics, making it challenging for returned
migrants to re-establish their roles within the family. Increased irritability and aggressiveness among
both migrants and family members further complicate reintegration. Financial dependence on
remittances creates additional pressure, as family members often have unrealistic expectations about
the migrant's financial capabilities. Continuous communication and emotional support from family
members during the migration period positively impact the reintegration process.

Analysing these findings through Parsons' AGIL schema, it becomes clear that:

Adaptation (A) involves migrants and their families adjusting to new roles and environments.

Goal Attainment (G) focuses on achieving financial  stability,  which influences the success of
reintegration.

Integration (I) highlights the importance of re-establishing familial bonds and roles.

Latent Pattern Maintenance (L) underscores the need to maintain cultural values and norms,
which can be a source of conflict if the migrant has adopted new values from the host country.

Merton’s concept of dysfunctions further illuminates the complexities of reintegration. A migrant's
return can disrupt the family system that has adapted to a new equilibrium in the migrant's absence.
Family members have adjusted to new roles and responsibilities, and the migrant's return may
challenge this balance, leading to conflicts.

In conclusion, the reintegration of returned women migrants in Georgia is a multifaceted process
influenced by factors across different levels. Addressing age discrimination, providing updated labour
market information, fostering community support, and maintaining continuous family communication
is essential to facilitating successful reintegration. These measures can help mitigate the potential
dysfunctions that arise from the disruption of established family and community systems, thereby
reducing the likelihood of re-migration. However, in cases where families, communities, labour
markets and the returned migrants fail  to adapt to each other,  re-migration remains viable for post-
migrant women. As one of the interviewed ex-migrant women mentioned: "I have said to my migrant
friend, if a good job comes up, I will go back there again... If there is, what do I know? I hope there will
be, and I will go" (returned woman migrant, month, date, year).
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Legal service of the educational institution as Guarantor of protection of academic
personnel legal rights

Giorgi Goroshidze

Ivane Javakhishvili Tbilisi State University

Abstract

The  article  discusses  the  special  role  of  legal  services  of  higher  educational  institutions  in  solving
personnel issues. The importance, characteristics and obligations of their work are described. The
uniqueness of the administrative subordination of legal services is shown - to be subordinated to the
legislation and not to the leadership. The necessity of staffing these services with competent and honest
personnel is substantiated. The scale of their influence and the extreme need for correctness of
professional work are shown. The obligation and responsibility for the formation of highly educated
legal services rests with the heads of educational institutions, which they cannot avoid.

Keywords: educational institution, academic personnel, legal service.
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Abstract

The  integration  of  digital  and  information technology  has  marked a  turning  point  in  the  education
field. It altered and replaced conventional teaching approaches, strengthening and enhancing the way
learning was conducted in various educational settings. This article discusses the capabilities and
difficulties associated with digital technologies. It concentrates attention on digital tools, learning
platforms, learning management systems, educational applications, virtual classrooms, the availability
and enhancement of personalized learning, together with the effectiveness of student interaction. In
addition, it addresses the digital divide and the need for equitable access to mitigate the effects of
educational inequality. Besides that, the article informs us about best practices for integrating
technology into the teaching and learning process, suggests ways for educators to maximize the use of
digital resources, and highlights the potential of technology. It also considers the difficulties that must
be overcome to provide an effective and inclusive learning environment and raise the standard of
education.

Introduction. Today, digital and information technologies are of utmost importance in the progress of
global civilization, significantly impacting every field, including education, to a higher degree than
ever before. The technological improvements have greatly influenced and brought about substantial
changes in modern education. These technologies have not only altered how knowledge is spread but
have also generated fresh prospects for individuals involved in the educational process. An extensive
range of digital  tools is  currently accessible to learners,  educators,  and lecturers,  enabling enhanced
interaction, broadening online learning possibilities, and improving access to resources.
Discussion. In parallel with technological advancements, educational institutions are increasingly
integrating these technologies into the teaching and learning processes, thereby facilitating the
experience for both teachers and students. While the integration of technology offers numerous
benefits,  it  also  presents  certain  drawbacks.  On  one  hand,  technology  enhances  human  learning  in
innovative and creative ways, making the educational process more engaging and entertaining.
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However, there may be disparities in access to technology, and its utilization may occasionally divert
attention from the main educational goals.
There are several factors to consider when integrating technology into the learning process, and each
institution should assess which approach aligns most effectively with its unique requirements and
circumstances.
The use of digital technology allows students to participate in learning activities in innovative and
creative ways, enhancing the interactive nature of the educational process when compared to
traditional methods. For instance, students have the opportunity to acquire knowledge in disciplines
such as mathematics and physics using interactive games, so enhancing the level of engagement in the
learning process. In addition, digital technology enables students to collaborate by sharing information
and experiences through online platforms[1-3].
Students find learning to be much more enjoyable thanks to digital tools, which also increase student
engagement and interest. Audio, video, and gamified quizzes and competitions enhance the learning
process  and  make  it  more  fun  and  engaging  overall,  improving  the  quality  of  education.  Digital
technologies make it easier for students to access learning materials, such as online courses and videos,
which enable them to make up for missing class time and enhance their comprehension and retention
of new knowledge. This option may be beneficial for students residing in rural areas who lack access
to high-quality education due to their geographical location.
Each  person  now  has  the  option  of  a  flexible  learning  process  thanks  to  the  use  of  technology  in
education. Technology use guarantees a wide range of resources, which students interested in specific
fields can further develop their skills.
Assistive technology, including features like enlarged fonts, audio readers, and other specialized tools,
helps to accommodate students with special  needs,  thereby promoting inclusivity in education. The
utilization of technology in education offers benefits, although it also presents disadvantages,
restrictions and limitations.
Cons:
Because they can be expensive,  not all  institutions and students will  have access to digital  tools and
technologies. Modern technological or programming equipment, as well as teacher preparation, come
at a significant financial cost that not everyone can afford. Whether or not educational institutions can
afford to invest in technology and give teachers the necessary training or courses is a decision that must
be made by them.
Methodology. We implemented quantitative research methods during the study. Data was collected
using Google Forms, from three school pupils and two university students. A total of 250 students. To
calculate the influence and effect of information technology in education, I also used the SWOT
analysis technique.

Main part. Some students may find it very tempting to use digital technologies for enjoyment rather
than for educational purposes. In particular, social media, which demands a lot of time from adults who
are  professionals  as  well  as  students.  Apart  from  social  media,  an  abundance  of  entertaining  films,
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games,  and  other  materials  might  lure  students  to  divert  from  their  primary  objective  of  acquiring
knowledge and waste their time.
SWOT (Strengths,  Weaknesses,  Opportunities,  Threats)  study was  done  in  the  field  of  education to
determine  the  impact  of  digital  technology.  The  analysis  revealed  both  opportunities  and threats  in
addition to strengths and weaknesses.

S W

Strengths Weaknesses

Multimedia and interaction-rich content
Accessibility and Flexibility
Motivation and Engagement
Efficiency in Administration
Global Access to Information

Infrastructure Challenges
Technical Issues, Malfunctions
Digital Divide
Training and Support
Digital Distractions

O T

Opportunities Threats

Personalized Learning
Collaborative Learning
Lifelong Learning
Innovation in Teaching Methods

Privacy and Security Concerns
Dependence on Technology
Cost
Resistance to Change

Therefore,  it  is  crucial  to  take  into  account  the  positive  and  negative  aspects,  together  with  the
requirements of the educational institution and its students, and to ensure the efficient integration of
digital tools and technology into the educational process.
The percentage of people who own computers, tablets, and smartphones has gone up in recent years.
With the use of technology, it is now possible to overcome major industrial challenges, manage logistics
processes, assess risks, analyze data, make predictions, and more.
In the realm of digital logistics, advanced technologies such as Artificial Intelligence (AI), the Internet
of  Things  (IoT),  and Blockchain  are  revolutionizing  the  way companies  operate.  These  innovations
enable real-time tracking of goods, optimize supply chain management, and enhance decision-making
processes. AI-powered algorithms can predict demand, optimize routes, and manage inventory levels
more efficiently, reducing costs and improving service levels.  Blockchain technology ensures
transparency and security in transactions, facilitating trust among stakeholders in the logistics chain.
Through these technological advancements, companies can achieve greater efficiency, reduce
operational risks, and adapt more swiftly to market changes.[4-10]
There is a global trend toward this. However, the educational sector is gradually embracing technology,
and there are certain obstacles to overcome in that regard. The usage of technology by teachers varies
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based on their demands and level of expertise; It is not a standard technique. These elements in
particular make it more difficult to move from traditional classroom to an interactive digital classroom
that takes use of cutting-edge technology.
Interactive whiteboards are one example of a digital technology that can help students find learning
engaging and dynamic, and research has shown that it improves student learning outcomes. For
example, introducing brief, concentrated sessions like Microlearning, which include learning language,
practicing math skills, expanding vocabulary, and writing requirements- may improve the educational
experience.
Due to the quantity of software resources and their versatility in several fields, the process of teaching
and learning has been greatly facilitated. For instance, students can collaborate on group projects
without being physically together by utilizing Google Docs to work on them simultaneously. If require,
online learning can also be employed via platforms such as Zoom, Google Meet, Microsoft Teams, and
other  similar  technologies.  These  tools  not  only  support  distance  learning  but  also  enable  global
communication, enhancing both educational and collaborative experiences.
E-learning has revolutionized the world of education and profoundly altered the process of knowledge
acquisition. E-learning is an illustration of the never-ending pursuit of information and innovations.
The process of learning has benefited from the integration of learning management systems (LMS). The
Moodle system is another such.
These are the platforms that compile homework, quizzes, other forms of research, discussion boards,
and other materials. All students have access to it, and facilitates communication between educators
and students. The way that education is delivered is now adjustable to meet the demands of the
students, thanks to LMS. Rather than selecting a whole curriculum, personalized learning systems assist
students in selecting a specific subject they wish to study. Pay close attention and effort to learning the
subject that interests them the most.
E-learning has fundamentally transformed the education system, by pushing boundaries and enhancing
access to knowledge. However, there are specific advantages that technology can offer within the
classroom setting. We must take into consideration a number of possible variables, including fair access
to the internet and connected gadgets. Lack of internet at home or access to digital devices (computers,
tablets, smartphones) prevents students from completing their assignments, widening the digital divide
between social groups. For that reason, each student needs to be given a tablet or laptop, and everyone
needs to have access to the internet at home or shared learning space. Where educational resources are
accessible to every learner.
Teachers and students who rely on technology and internet access in the classroom face the risk of
becoming the target of cyberattacks. Based on this, extra care needs to be taken to make sure school
devices are sufficiently secured, and access to specific websites needs to be limited. Educators and
learners alike need to understand the hazards associated with using technology in the classroom.
It could be challenging to integrate new technologies in the classroom, some teachers and students may
find it difficult to adapt and use technology. Additionally, it might be challenging for the institutions
to draw funding for teacher preparation.
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SAMR model
SAMR is regarded as well-liked approach for organizing the educational process in the classroom
through the use of digital tools and technology integration. (SAMR: Redefinition, Modification,
Substitution, and Augmentation. The ‘enhancement’ steps are the first two, while the ‘transformation’
steps are the second.)
SAMR model for the integration of technology in education consists of four steps, the first in which
the technology replaces traditional teaching methods, the last in which the technology is completely
integrated and allows teaching to be implemented, with new methods that could not be implemented
by conventional methods. This model can be used to prepare a plan to help teachers and school staff
move  from the  use  of  technology  to  its  limited  use  and the  slow integration  of  technology  into  the
learning process[11-12].
In the first and second steps of substitution-augmentation. An interactive whiteboard can be easily
used. The teacher can use a smart board as a direct substitute for a traditional chalkboard to display
information digitally or to empower it through multimedia resources. To display materials such as
videos, podcasts, or PowerPoint presentations. Interactive dashboards can also be used for annotations
on top of existing materials, making it easier to highlight a certain portion of the relevant content as
needed during the reference/notes or lesson.

At the third modification level, students can use an interactive dashboard to storm the mind
(brainstorming) or to solve mathematical tasks while collaborating with others. To compare results and
methods with each other. In addition, interactive dashboards can   also be used to evaluate students
and get to know the results on the spot.
Fourth, at the final stage, when redefining, digital tools can be used to completely change the structure
of the lesson. Interactive boards simplify the conversion of a personalized lesson into a mixed or even
entirely online lesson, with tools such as Microsoft Teams or Google Classroom, which allows students
and teachers to easily communicate with each other, share materials/assignments or various opinions,
and it is also possible that the invited speaker will join the lesson to provide his professional opinion
on the issue asked.
In the learning process, virtual reality VR headsets can also be used to create learning experiences that
were impossible when taught by traditional methods.
Analysis and results. Several factors are in place when evaluating the use of digital  and information
technologies in education, including government policy, technological infrastructure and educational

SAMR model

SUBSTITUTION AUGMENTATION MODIFICATION REDEFINITION
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practices. According to the latest data, the following countries are leading using digital and information
technology in education:

1. Estonia-known for its comprehensive e-learning infrastructure and integration of digital tools
from early childhood education to higher education.

2. South Korea-with a large dose of technology is integrated, in the educational process. Digital
tools and smart classrooms are widely used in the field of education.

3. Finland- Uses of technology to improve learning experience, digital literacy and skills
development from an early age.

4. USA-has a diverse range of digital learning tools and platforms from K-12 to higher education.
Invests heavily and is distinguished by innovation in educational technologies.

How actively digital and information technologies are used in the learning process in Georgia for
quantitative analysis of all this, a survey was conducted on the use of distance learning, learning
platforms and digital tools in several schools and higher education institutions.
Conclusion. Integrating digital tools and technologies into the learning process and achieving the
fourth step of the SAMR model is a complex task, but this process can be divided into phases and step
by step, slowly making changes in the learning process.
In addition to being interested in new technologies, it is important for students and teachers to be ready
to quickly follow the news and learn how to work with new technologies. Digital tools make learning
more attractive and dynamic, provide easier access to information and multimedia resources, and
enable personalized and differentiated learning experiences. Digital tools and technologies have
undoubtedly changed the education system, offering many benefits and opportunities to both educators
and students. These tools enhance engagements, serve a wide variety of learning styles, promote
personalized learning experiences, and provide access to a wealth of information and resources.
Facilitate and promote collaboration between students and teachers. However, while digital tools offer
significant advantages, their integration into education should be thoughtful and well-planned. It is
necessary to discuss issues such as digital literacy and equal access to technology, training and
supporting teachers to effectively engage them, these tools in teaching practices, and exploit their full
potential.
In the future, the role of digital tools in education will increase even more. Using these tools and
considering their results will be crucial to creating a richer, more effective learning experience for all
students. In the future, more innovation and investment are needed to ensure that technology provides
high-quality education in the world.
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Introduction
In recent years, care for the environment has become a major concern for society. This search to

improve our environmental footprint, with the aim of achieving sustainable economic growth, applies
in particular to the logistics sector, with the development of green logistics.

More  and  more  companies  are  trying  to  combat  this  growing  concern  by  reducing  the
environmental impact of their supply chain. However, these changes often present companies with a
challenge: How can I be more respectful of the environment without affecting my business?

"Green" logistics are any initiatives in the supply and storage of goods aimed at sustainable
development. Its goal is to improve business processes and, most importantly, reduce the ecological
footprint. Initiatives can be different - it all depends on the business and industry. Basically, companies
try to emit less carbon dioxide into the atmosphere, use completely renewable energy, and also invest
in projects that are aimed at reducing the greenhouse effect.

Key words: Supply Chain Management, logistics, Green logistics, Intelligent Transportation System
(ITS), management of transport systems, automated control system.

1. Green logistics in the economy by sector
For businesses, green logistics is a move towards more environmentally friendly ways of doing

business. Historically, logistics operations have focused on things like customers, sales, revenue, and
financial security. However, traditional logistics procedures have never considered the environmental
impact of their practices.

This used to be the case, but today, thanks to green logistics strategies, they have begun to change
for the better. The idea of green logistics not only helps protect the environment, but also helps to
increase corporate sales in the logistics sector.
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When green logistics solutions are used effectively, there will be a clear symmetry between the
economy and the environment. As a result, businesses are increasingly adopting greener logistics
practices and adjusting their corporate stance on environmental issues.

The creation of green jobs and the development of relevant skills are often considered a priority for
developed economies. There is an opinion that in low and middle income countries it is too early to
think about this or it is such a luxury that these countries cannot afford due to their low budget and
economic underdevelopment.

The green transition (greening of the economy) has a direct relationship with reducing poverty and
creating more decent jobs.  For example,  it  is  known that poor people in developing countries cause
more damage to the environment. A good example of this is Brazil's tax evasion: although exact data
are not available due to the illegal nature of the activity in question, it is well known that local poor
people are hired by companies for illegal logging activities.

These people engage in this activity because they do not have an alternative source of income. Thus,
it is critically important for the state to offer them alternative ways of employment, which can be done
through "green jobs": as a counterbalance to uncontrolled and unsustainable forest consumption, the
state can create public employment projects aimed at environmental protection and rehabilitation (Fig.
1):

Fig. 1. "Green" logistics and sustainable use of energy for transport purposes

Water and waste management - water and waste management is the leading sector in terms
of creating green jobs. In developed economies, a significant change in jobs in the mentioned
direction is expected: in particular, the traditional jobs in the mentioned field waste/used
water and/or waste collection/recycling will be phased out. Instead, other types of activities
appear - eg. Leakage identification, sanitation control/inspection, water flow measurement
and consumer awareness on the mentioned issues. New professions such as waste prevention
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managers  and  processing  industry  operators  have  emerged  in  local  governments.   Waste
management does not mean only their recycling, but it is necessary to find out/analyze their
composition. Thus, "green chemistry" becomes one of the leading fields in this direction.
Consuming products made from cleaner and healthier materials clearly has a positive effect
will have an impact on the environment and the health of consumers. In this direction, it is
necessary to train/retrain biochemical engineers, chemical engineers, chemists and field-
specific equipment operators [1-4].
Renewable energy - the renewable energy sector has the greatest potential to create green
jobs. New "green positions" in the sector include, for example, renewabplle energy engineers,
consultants, auditors, quality controllers, as well as installation and maintenance technicians.
These occupations are considered new occupations to the extent that the skills and
competencies required are largely different from other occupations in the field. Moreover,
all of them are medium or highly qualified belongs to workplaces. The new jobs emerging in
the wind energy sector will require people with engineering and project management skills.
e.g. these’re are Wind Energy Manager, Wind Energy Engineer and Wind Turbine Service
(Repair) Technician. For example, in Denmark, they came to the decision that there is a need
to create a new profession that combines the skills of wind, solar and water energy
enterprises. If necessary, this position is conventionally referred to as "climate designer".
Surveys in the same field show that employers emphasize the need for such skills as:
planning, development, finance and insurance, mechanical engineering and plant
construction, electronic construction, fiber-composite technologies, installation and
logistics, technical service/repair [4-9].
Transport and logistics -  many  countries  are  not  only  reducing  fuel  consumption,  but
replacing fossil fuels with hybrid electric devices/vehicles that use/use compressed natural
gas and biofuels. The mentioned change implies that construction companies and various
specialists in the field, in particular engineers, specialized tradesmen (eg welders) should
begin to implement eco-design principles in their work, and it will be necessary to "green"
the vehicle mechanic profession, which will require much more problem-solving and much
more sophisticated technical diagnosis skills [10 –14]. The skills required of gas station
attendants and workers involved in crude oil processing will also change (Fig. 2):
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Fig. 2. Reverse logistics support in the form of a green supply chain management scheme

Identification of problems and challenges in the field of transport and logistics is carried out on the
basis of a situational analysis, which includes the following steps:

finding and processing information about existing studies and reports;
statistical analysis;
survey of the main players in the market;
initial identification of challenges;
holding discussions with market participants and businesses;
analysis of international practices and approaches.

2. The Importance of Green Logistics
There’re several goals that should be achieved by introducing green logistics operations:

Measuring and reducing carbon footprint - by using sustainable logistics strategies, businesses
will  be  aware  of  the  impact  of  their  transport  activities  on  the  environment.  In  this  way,
businesses can simplify their path to reducing their environmental impact. EN-16258:2013
International Standard contains the preferred and most widely used methods for monitoring
greenhouse gas emissions and energy consumption for this purpose.
Eliminate or dramatically reduce all sources of pollution - reducing or eliminating air, water,
noise and soil pollution is the main goal of green logistics. The transport industry is
undergoing major changes, especially in the way things work.
Reduce, reuse and recycle - when it comes to packaging, green logistics focuses on reusing
and recycling existing containers.
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Saving money in the supply chain - when companies switch to green logistics methods, they
can expect less wasteful operations and a better brand image. It also means that in the long
run, less money will be spent on gasoline, packaging, and labor if green logistics methods are
used. In this way, sustainable logistics methods are implemented in the company's supply
chain.

3. Green Logistics Goals
With the right approach to logistics activities in a company, it is possible to benefit the environment.

For this, certain goals are set that must be achieved.
Reducing traffic is one of the priority goals of logistics. It is aimed at reducing transportation traffic.

This is  especially true for large cities.  To achieve this goal,  companies create convenient routes that
help solve such problems. Employees select addresses and routes that will be less congested. This will
allow you to quickly get to your destination bypassing the main routes. Less congested routes cause less
harm to the environment.

Emission control is the limitation of emissions of harmful gases that will pollute the environment.
For this purpose, modern vehicles that run on environmentally friendly fuel are used. They allow
reducing gas emissions.

Minimizing waste is an important goal of green logistics. This especially applies to waste that can
harm the environment. As a rule, many types of packaging are used during transportation. This is not
only cardboard but also polyethylene film. To minimize waste, logistics companies try to use it as little
as possible. A policy leading to the reuse of containers for transportation is also promoted. Film causes
great  harm  to  the  environment  since  it  is  not  recycled.  That  is  why  its  use  is  minimized.  Also,  to
maintain the environment, packaging containers are made from fluorine raw materials.

4. Supporting Smart Devices in Transportation - Leveraging Big and Open Data
Historically, transport data was collected from fixed points in space - often by counting objects (eg

passengers/vehicles). GPS satellite technology, digital data collection forms, high-speed
communications networks, and increased computer data processing power have increased the speed,
volume, and variety of data collection, resulting in ever-increasing databases that provide insight into
how people act and how systems behave [15-18]. The implementation of applications of smart transport
systems in the field of road transport allows and forces drivers to instantly react to the traffic situation,
select alternative routes, reduce travel costs, avoid unnecessary traffic and getting into traffic jams [19-
22] (Fig. 3):
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Fig. 3. Communications chain of data feeds in smart transportation

5. Conclusion
Green logistics belongs to the field of logistics management (organizational management); It

is a class of complex and large systems. Effectiveness of its business processes for management,
it is necessary to design and implement software for the relevant supporting management
information system based on the latest information technologies.

Implementing green logistics will allow you to reduce your carbon footprint and operating costs, as
well as build a better supply chain, demonstrate your commitment to sustainability and strengthen
your brand among customers and employees.

By using green logistics, you can make a real difference in the world and help protect the
environment for future generations. Using green logistics helps minimize inefficiencies, increase
transparency, and make proactive decisions about the supply chain. - As a result, transport companies
will be able to reduce fuel consumption, reduce emissions, and save money by applying best practices
in the cargo supply chain.
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Abstract

The authors of the article, the author of the dissertation “Development of an information system
supporting the management of the educational process in the general educational school” and scientific
supervisor from the Technical University of Georgia, have been already connected by mutual
cooperation for years that continues up to now.

We totally believe that this type of relationship in educational and scientific fields between the
school and the university is only the beginning of the work, which should be further developed even
more in the next coming years.
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Continuity of the ties (connection) will significantly help the progress of both sides and the
country as well. Sharing the accumulated experience prepares the suitable, useful ground for the
formation of the students’ appropriate level in the future.

On the base of interdisciplinary department of the faculty of Informatics and Management
Systems was created the structural unit: “Ertad” in

In order to establish mutually beneficial relations between the school and the university, a
number of events are also held in other faculties of STU, the Technical University of Georgia, exactly
for the realization of such goals.but due to its specificity, the faculty of informatics, and particularly
the mentioned department in its structure was assigned to play the leading role in this direction.

Nowadays, in a rapidly changing environment of a global scale, special importance towards
timely response to many problems is attached to the trans- and interdisciplinary connections and also
to the field of informatics for their organization.

It is a fact that today the level of achievements of specialists is determined to a great extent by
their skills of owning the latest computer technologies.

In  the  recent  last  years,  conducting  the  teaching  process  in  an  online  format  has  gained  the
special popularity all over the world. Modern computer technologies provide a wide range of
possibilities and this form of education will be taken to an even higher level, which is done by giving
an interactive face to education. Intensive work is underway at the Faculty of Informatics in this
direction. We consider, the results obtained here can be successfully used in public schools after certain
modifications of the created systems.

It is known that in developed countries, much attention is paid to the organization of “Distance
education” in the educational field. Through this form of studies (education), additional effective
connections are established between the teaching staff and students.

Based on the current situation in our country, the need to introduce this teaching method is
determined by additional factors, such as:

Local separatist, according to the instructions of the occupies in the temporarily occupied
territories, actually prohibit teaching in the native language.
Due to the small number of students in schools, it becomes difficult and sometimes even
impossible to acquire full-fledged knowledge in some disciplines.
Public  schools  should  inform  students  about  the  problems  and  the  latest  fundamental

achievements in any field. Many events are held in the 52nd Public School of Tbilisi in this direction.
The school is an active participant in the “Solar School” project developed by German specialists.
Periodically we invite specialists from universities to give lectures, students also visit them on faculties.

Keywords: Connections between schools and universities, online and interactive textbooks,
problems of the modern world, study of the ways to solve them.
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Abstract:

Uncontrolled accumulation of synthetic materials in the environment led to ecological problems, due
to their resistance to chemical or biological degradation. One strategy to augment the biodegradability
of convenient polymers involves introducing more hydrolysable groups into their structure.
Exceptionally important representatives of biodegradable polymers are pseudo-proteins - a new family
of synthetic biodegradable polymers based on natural -amino acids. One of the members of pseudo -
proteins class of polymer include poly(ester amide)s,  which are characterized by easily synthesis and
versatile application.

During the research Poly (Amide-co-Ester Amide)s were synthesized via interfacial polycondensation
reaction mechanism, between monomers: Hexamethylenediamine (HDMA) and Tosyl diamine diesters
(TDADE) with various diacid chlorides. Solubility of obtained products was studied in various solvents.
Structures were checked by FTIR and NMR spectroscopy methods. Mechanical properties were
evaluated using Tensile Testing Machine.

Keywords: Polymers, Biodegradability, Pseudo-Proteins, Polyureas, Polyamides.

Introduction:

Humans have used naturally occurring polymers since ancient times, such as polypeptides/proteins
(silk and wool), polysaccharides (cellulose and starch), and others. With the development of
civilization, the demand to create and replace existing materials with cheaper ones having higher
technical characteristics increased. In the 20th century, the advancement of synthetic chemistry led to
the creation of synthetic polymers, which were characterized by high technical performance and low
cost. However, the uncontrolled accumulation of synthetic polymers in the environment has caused
numerous problems. Today, the resistance of these materials to chemical or biological degradation is
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considered a serious environmental threat. Most synthetic polymer materials are less susceptible to
degradation under natural conditions. Every year, only one-third of polymer waste is recycled, with
the remainder being collected in landfills or burned, which cannot completely prevent damage to the
ecosystem. It is estimated that the production of polymer products will reach 500 million tons per year
by 2050 [1-4]. All this has led to the need to create materials that degrade and "disappear" after
performing their assigned function, without polluting the environment. Biodegradable polymers (BP)
belong to such materials. Biodegradability is mostly found in the so-called heterochain polymers
containing polarized chemical bonds—ester, amide, urethane, urea, etc.—capable of hydrolytic
cleavage. Commercially important biodegradable heterochain polymers are polyesters (polyglycolic
acid, polylactic acid, polyhydroxyalkanoates, polycaprolactone, etc.), which degrade at the desired rate
due to the hydrolysis of the most labile of the listed chemical bonds. Despite this significant advantage,
polyesters is characterized by relatively low thermal and mechanical parameters.

Outstanding  classes  of  heterochain  polymers  with  improved thermal  and mechanical  properties  are
polyamides (PA), known as nylons, and polyureas (PU) (PU also belongs to polyamides based on
carbonic acid). The high degree of crystalline and strong intermolecular interactions between the
amide and urea bonds of polymer chains significantly increase the mechanical strength of these
polymers. Additionally, the stability of amide/urea bonds (which are hydrolyzed 104-105 times more
slowly than ester bonds) makes PA and PU difficult to degrade [5,6].

It is possible to transform PA and PU into degradable materials at the desired rate by combining them
with polyesters, leading to the synthesis of hybrid polymers—co-polyesteramides. Various methods for
the synthesis of polyester amides have been provided and analyzed by Prof. J. Puijal et al [7].  Prof. R.
Katsarava synthesized a new class of biodegradable polymers Pseudo-proteins - based on natural
occurring  - amino acid. Obtained polymers includes Poly (Ester urea)s, Poly(Ester Amide)s and
Poly(depsipeptide)s and their copolymers [8,9].

Experimental Methods:

Throughout the research, the synthesis and analysis of the copolymers were carried out. The molecular
structures of the resulting products were characterized using spectroscopy methods. Mechanical
properties were assessed through tensile testing.

Polymer Synthesis:

Poly (Amide-co-Ester Amide)s synthesized via interfacial polycondensations (system –
water/dichloromethane) at room temperature, between monomers of hexamethyl diamine (HDMA)
and -leucine-1,6-hexandiol-di-Para-toluin sulfonate (L6) with various dicarboxylic chlorides -
Sebacoyl chloride (SC), Terephthaloyl chloride (TC) and Fumaryl chloride (FC) (figure. 1).
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Fig. 1 General Synthesis Scheme of Poly (Amide-co- Ester Amide) Copolymers

Characterization: solubility and film forming properties of obtained product were evaluated in different
solvents. Infrared Spectra (FT-IR) and Proton magnetic resonance (1H-NMR) were used to confirm the
structures of the obtained products. Mechanical Properties were measured using Tensile test machine.

Solubility: The solubility of obtained products was assessed in various solvents such as Chloroform
(CCl3H), Dichloromethane (CH2Cl2),  Hexafluoro  isopropyl  alcohol  (HFIP),  Acetic  acid  (AcOH)  and
Formic acid (HCOOH) was determined at room.

Infrared Spectrum: The FT-IR measurement was conducted on Nicolet (FTIR Thermo Nicolet
AVATAR 370) Spectrophotometer (KBr pellets) in the range of 4000-400 cm-1.

Proton Magnetic Resonance: The Proton magnetic resonance instrument for the determination of the
samples’ structures was provided with a (Magritek Spinsolve 60 MHz) NMR spectrometer. The samples
were dissolved in deuterated dimethylsulfoxide (d6 - DMSO)

Mechanical Properties: Mechanical properties were evaluated on Mark 10™ ESM 303 Motorized
Tension Test Stand machine and the results were analyzed using MESUR®gauge Plus software. Tensile
strength (MPa), Relative deformation (%), and Young's modulus (GPa) values were determined from
the analysis of stress-strain curves of the samples.

Results and Discussion:

Synthesis of PA-co-PEA: The copolymer synthesis reaction was carried out using an interfacial
polymerization reaction at room temperature. The system - water/dichloromethane (CH2Cl2) was used
as a reaction system. Water was used as the inorganic phase, in which the initial monomers -
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hexamethylenediamine (HDMA), -leucine-1,6-hexanediol-di-para-toluene sulfonate (L6), and
Na2CO3 (H+ binder) were dissolved in water to which are added the chloranhydrides of the
corresponding dicarboxylic acids dissolved in CH2Cl2. Co-polycondensation reaction was carried out
under stirring conditions for 1 hour. obtained copolymers of polyamides with poly(ester amide)s PA-
co-PEA. Poly (hexamethylene sebacylamide) (PHS), poly(hexamethylene Terephthalamide) (PHT) and
poly(hexamethylene fumarylamide) (PHF) copolymers with the corresponding poly (Estera amide)s
obtained :  [PHS]n-co-[8L6]m [PHT]n- co-[L6,TC]m and [PHF]n-co-[L6,FC]m. The molar ratios of HDMA
and L6 monomers were 0.95:0.5, 0.9:0.1, 0.8:0.2, 0.7:0.3, 0.6:0.4, 0.5:0.5. The corresponding
homopolymers were also obtained (n:m = 1:0 and 0:1)

Solubility: Solubility tests were performed using a different solvent. It was found that increased
segment of PEA in copolymers increases solubility in polar organic solvents. The Solubility test of
obtained copolymers is shown in table 1.

n:m CHCl3 CH2Cl2 HFIP AcOH HCOOH

[PHS]n-co-[8L6]m 1:0 - - - ± ±

0.95:0.05 - - - ± ±

0.9:0.1 - - ± ± ±

0.8:0.2 - - + ± ±

0.7:0.3 - - + ± +

0.6:0.4 ± ± + + +

0.5:0.5 + + + + +

0:1 + + + + +

[PHT]n-co-[TC,L6]m 1:0 - - - - -

0.95:0.05 - - - - -

0.9:0.1 - - - - -

0.8:0.2 - - - - -

0.7:0.3 - - ± - -

0.6:0.4 ± ± ± - -

0.5:0.5 + + + - +
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0:1 + + + - -

[PHF]n-co-[FC,L6]m 1:0 - - - - -

0.95:0.05 - - - - -

0.9:0.1 - - - - -

0.8:0.2 - - - - -

0.7:0.3 - - - - -

0.6:0.4 - - - - -

0.5:0.5 - - - - -

0:1 ± ± ± ± ±

+ Fully Dissolved ± Half dissolved – Does not dissolve

Table 1 solubility of obtained Product (100 mg/ml)

Spectroscopy:

Infrared spectra: Fourier Transform Infrared (FT-IR) Spectroscopy is a technique used to obtain an
infrared spectrum for analyzing polymers. Only one infrared spectra of sample was recorded - [PHT]0.5-
co-[TC, L6]0.5 (figure 2).

The  IR  spectra  of  [PHT]0.5-co-[TC, L6]0.5 sample exhibited characteristic absorption bands listed as
follows (figure 3): 3303.91 (-NH-C=O secondary amide), 2935.96 (C-H), 2867.58 (C-H) 1734.10 (C=O
ester), 1625.25 (C=C aromatic), 1536.95 C=C aromatic)

Fig 2. Infrared spectra of [PHT]0.5-co-[TC,L6]0.5
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Proton Magnetic Resonance: The observed NMR spectrum of [PHT]0.5-co-[TC,L6]0.5 is consistent
with the expected chemical shifts and splitting patterns based on its structure. The chemical shifts align
with  typical  values  for  [PHT]0.5-co-[TC,L6]0.5.  Figure  4  shows  the  1  H-NMR  spectra  of  PHT]0.5-co-
[TC,L6]0.5 in deuterated dimethyl sulfoxide. The chemical shifts at 8.67 ppm were attributed to the amid
bonds.  1H NMR (60 MHz, DMSO):  8.67 (d, J = 7.4 Hz, 1H NH-CO amide), 7.79 (s, 1H aromatic), 5.57
(s, 1H aromatic), 4.08 (dt, J = 24.2, 6.9 Hz, 3H), 3.49 (s, 7H), 2.35 (s, 0H), 1.33 (d, J = 17.7 Hz, 9H CH2-
), 0.75 (s, 5H CH3-).

Fig. 3 1H-NMR Spectra of [PHT]0.5-co-[TC,L6]0.5

Mechanical Properties:

The mechanical properties of the obtained polymers were studied using film samples that were cast
from appropriate solvents. Test samples were then cut from these films using a die sample cutter.

The tensile strength of the samples was measured using a Mark-10 ESM 303 tensile testing machine
and MESUR®gauge Plus software. The mechanical properties of the [PHT] -co-[TC,L6]  copolymers
were measured for various compositions (n:m=0.5:0.5 and 0:1). The samples were cast from solutions
dissolved in hexafluoroisopropyl alcohol (HFIP). Analysis of stress – Strain curves ( figure 4) of obtained
samples,  mechanical  properties  (Tensile  Strength,  Elongation  to  Break  and  Young's  Modulus)  were
obtained (Table 2). Only the copolymer of Polyhexamethylene terephthalamide (PHT) with the
corresponding polyesteramide [TC,L6] has demonstrated exceptional mechanical properties, as shown
below.  When  the  polyesteramide  ratio  exceeds  0.6,  the  copolymer  exhibits  low  solubility  in  HFIP,
making it impossible to measure.  Further studies are needed to explore the mechanical properties of
other polyamides.
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Fig. 4 Stress-strain curve of [PHT]n-co-[TC,L6]m

Sample
n:m Tensile

Strength
(MPa)

Elongation to
Break (%)

Young's
Modulus-

(GPa)

[PHT]n-co-[TC,L6]m

0.5:0.5 30 1.5 0.92

0:1 28 2.4 0.52

Table 2. Mechanical properties of [PHT]n-co-[TC,L6]m

Conclusion:

Poly(amide-co-ester amide) copolymers were synthesized by interfacial polycondensation in a water-
dichloromethane system. The copolymers [PHS] -co-[8L6] , [PHT] -co-[TC,L6] ,  and  [PHF] -co-
[FC,L6]  were obtained with varying ratios of monomers.

The solubility and film-forming ability of the copolymers were tested in various organic and inorganic
solvents. The solubility of [PHS] -co-[8L6]  in solvents increased with a higher proportion of the poly
(ester amide) fraction, but obtaining films for mechanical evaluation from the solution was not possible.
[PHT] -co-[TC, L6]  copolymers dissolved easily in organic solvents, and films were obtained for
mechanical property assessment. In contrast, the [PHF] -co-[FC,L6]  type of products did not dissolve
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in any solvents, nor could films be obtained from their solutions; thus, their spectral and mechanical
properties were not evaluated.

It should be noted that increasing the proportion of the PEA segment in polyamides enhances their
solubility in polar organic solvents, such as HFIP, CHCl  and CH Cl . The molecular structure of the
obtained  copolymers  was  confirmed  by  FT-IR  and  NMR  analysis.  The  IR  and  ¹H  NMR  spectra  of
[PHT] . -co-[TC,L6] .  revealed the presence of specific bonds in the polymer structure.

The mechanical properties, including tensile strength, elongation at break (%), and Young's modulus,
of  the  [PHT] -co-[TC,L6]  copolymers were measured. It was determined that the tensile strength
decreases with an increasing proportion of the PEA fraction in the polyamides group.

Research is  still  ongoing,  and further  insights  will  reveal  the  potential  applications  of  the  materials
obtained.
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Annotation

Compounds with fluorescent properties are widely used in many fields of medicine and industry. It
is especially important and relevant to use them for marking cells, in high-efficiency diode solar energy
lamps and light-emitting diodes (OLED screens), as well as an organic additive in perovskite systems.

The purpose of our work was the synthesis of new conjugated bis-indoles with potential fluorescence
capability.
The target conjugated 1,2-bis(2-phenyl-1H-indol-3-yl)ethenes were synthesized by the condensation
reaction of 2-phenyl-1H-indole-3-carbaldehydes based on the McMurry reaction. We determined
the optimal reaction conditions. We studied the structure of target products by physical research
methods. By means of ultraviolet spectroscopy, we determined that our synthesized compounds have
the ability to fluoresce.

Key words: 2-Phenylindole, Luminophore, McMurry reaction
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Wheat is the most widespread and important crop in the world. In global food production, wheat
culture firmly occupiesin first place and does not give up its position. Wheat is the only crop that fully
meets human needs for nutrients necessary for the body. The wide range of essential amino acids in
wheat ensures both physical and mental development of a person. Wheat is the most important source
of plant proteins for human. Thanks to this significance, scientists of the world have created more than
40 thousand varieties that successfully serve the population of the world.

It must be noted that Georgia has long been recognized as the primary center of origin of wheat
in the world (Vavilov - 1940, Zhukovsky - 1971, Dorofeev - 1972, Yakubziner - 1966, Dekaprelevich -
1954, Menabde - 1948, Kihara - 1966, MacKay - 1969). The authors indicate not only the origin, but
also imply the evolution of the wheat genus in Georgia.This is evidenced by the ancient traditions of
wheat production in Georgia. In the works of ancient Greek historians Herodotus and Xenophon, we
come across the information about the distribution of many types of wheat in ancient Georgia.  The
first monuments of the wheat civilization belong to the Mesolithic period, which is confirmed by
archaeological excavations. Several types of wheat have been found in Neolithic settlements - Arukhlo,
Khramis Gora, Shulaveris Gora. Among them are hard and soft wheat, whose age dates from 6,000
years BC (Rusishvili et al., 2019). As a result of similar archaeological excavations in a settlement in the
village of Digomi, carbonized grains of Zanduri of the late Bronze age were discovered (Maisaia et al.,
2005).

Archaeological research has revealed the remains of Tavtukhi  grains dating from the 4th and
3rd millennia BC. (Dzidziguri, 2000). According to these materials, the primary wheat species existing
in Georgia revealed phylogenesis of the wheat genus and confirmed the diversity of wheat species.
Georgian farmers in ancient times gave corresponding names to all this great variety of wheat species.
Georgian names for wheat by biological group were "dzveltesli" or autumn, and "akhaltesli"  or spring.
By species and varieties - Zanduri, Asli, Dika, Tavtukhi, Ipkli, Doli Puri, Khulugo, Khozo, Khotora. By
place of origin - Chveneburi, Rachuli, Akhaltsikhe, Kolkhuri, Corbouli. These names give a peculiar
folk  classification  of  a  wide  variety  of  Georgian  wheat  varieties.  Ecotope  is  a  mesophyte.  The
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distribution area - Racha, Lechkhumi, Chiatura, Sachkhere, Kvemo Svaneti. Varieties: Khulugo,
Khotora, Khozo. Later Korboulis Dolis Puri and Ipkli. According to morphological characteristics -
Shavtavtava, Shavtavela, Shavpkha, Tsiteli doli, Shavi dika, Tetri dika. These names are a kind of folk
classification of a wide variety of Georgian wheat varieties. According to Ivane Javakhishvili, this is not
only the result  of observations of farmers,  in ancient Georgia there were such writers -  agronomists
and naturalists as Katon, Varon, Columbella and Plinus. The first information about the biodiversity of
Georgian wheat belongs to Sulkhan-Saba Orbeliani (XVII century) and Vakhushti Batonishvili (XVIII
century). Foreign naturalists also traveled to Georgia - Guldstadt, Georg and Klaport (18th-19th
centuries). In Georgia, even today, it is possible to detect sub-contoured forms resulting from the
natural interbreeding of wild and cultural forms. Such forms were discovered in the village Eredvi of
Kartli area.

Thanks to the love of wheat culture, in the highlands of Georgia (Racha-Lechkhumi, Meskhet-
Javakheti, Mtatusheti) keeled wheat is still grown today and use old Georgian terms: "Jejili" is a newly
sprouted field, "Namja” is what is left after harvesting, "Kalo" is a place for threshing ears, "Kevri" is a
board for threshing ears, "ulo"   means strong binding of wheat stems, "shnakvi" is a tool for collecting
wheat.

Genetic and breeding value of endemic species and native varieties of Georgian wheat. Scientists
of the world did not lose sight of the uniqueness of the biodiversity of endemic species and native
varieties of Georgian wheat.The attention of triticologists of the world is especially attracted by: Chelta
Zanduri, Dika Kartlicum and Hexaploid Zanduri (Zhukovsky), characterized by phenomenal complex
immunity to fungal diseases; Chelta Zanduri is characterized by high protein content in the grain and
high degree of baking ability; the endemic species Kolkhuri Asli is resistant to various types of rust;
Macha wheat is characterized by an abundance of leaf mass on the plant and the strength of the stem,
well tolerates excess moisture. Soft wheat varieties created by the Georgian people fully met the needs
of the Georgian people, and unique varieties are still in demand and are intensively used for food. This
demand for older varieties is due to the following positive qualities: 1. Short and strong stem; 2. Disease
resistance;  3.  Rapid  plant  development;  4.  Fertility  recovery;  5.  Resistance  to  grain  falling  during
ripening; 6. Easy thrashing of grain from the spike; 7. Increased content of proteins and essential amino
acids in the grain; 8. Coarse graininess; 9. High-quality bakery grinding; 10. Longevity; 11. Broad leaves
of the plant; 12. Coarseness; 13. Early ripeness; 14. A gene that determines the ability to preserve baked
bread for a long time;

The multi-species biodiversity of Georgian wheat has not gone unnoticed by world scientists.
Scientists in Japan, Russia, Germany, England, the United States and France are intensively working
on Georgian wheat.

Role of Georgian wheat in soft wheat evolution. The achievement of world breeding in wheat
culture is closely related to the creation of soft wheat. Soft wheat fully meets human needs and is one
of  the  most  complete  food  products.  The  origin  of  soft  wheat  is  polypholent.  This  type  of  wheat
originated  in  many  places  and  many  times.  To  date,  four  routes  of  origin  of  soft  wheat  have  been
experimentally established. The first possible way of its reation is associated with the opinion of
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Kihara, who received a form similar to soft wheat by crossing the naked form of T. carthlicum with
wild grain of the diploid form - Ae. Tauschii .According to the German triticologist Kukuk, the second
way to obtain forms very similar to soft wheat is possible by crossing of Macha and Iranian spelt. This
method of resynthesis was tested by L. Decaprelevich and the results have confirmed the experiments
of Kukuk. The third route of origin of soft wheat is also associated with the Kukuk data and the same
form of Iranian spelt in which the Macha could penetrate by mutation. In   Macha species, there are
sharply transitional forms with resistance to brittleness of the head stem. Macha's involvement in the
origin of soft wheat is substantiated by Georgian triticologists (L. Dekaprelevich,V. Menabde, P.
Naskidashvili). The fourth route of origin of soft wheat is due to the crossing of the 42-chromosomal
Macha with the octaploid T. carthlicum. The latter carries a Q gene that promotes resistance to stem
breakage.

According  to  studies  conducted  to  date,  it  is  recognized  in  the  world  that  endemic  species  of
Georgia played a large role in the evolution of the genus Triticum. Two species are important in this
regard: T. macha Dekapr. & Men and T. persicum Vav. This process of evolution took place in Georgia.

The role of Georgian wheat in world wheat breeding. It is important to note that 8 new varieties
of wheat were obtained on the basis of endemic species of Georgia:

A species of "T. militinae" wheat (Zhuk. & Migush 2n = 28) isolated from "T. Timopheevii" as a
naked grain counterpart.  In head coloration it is similar to "T. persicum vav." Fuliginnesum.

Wheat species T. timonovum (Heslot & Ferari 2n = 28) was obtained in France by autopolyploidy
of the wheat variety Timofeev. The species is of the mountain type, easily adaptable to cold climates,
pure spring shape.

The wheat species T. Fungicidum (Zhuk 2n = 56) was obtained in Russia (1944) by allopolyploidy
by crossing T. Persicum with T. Timopheevii.  It  carries the genome of G. The species is  known as a
resistant form to yellow and black rust and powdery mildew.

Wheat species T. Kiharae (Dorof &. Migusch 2n = 42), a spelt homolog, obtained by crossing T.
Timopheevii with Ae. Tauschii-. The species is characterized by a high protein content (22-23%). It is
resistant to rust and smut.

With the participation of Chelta Zanduri in the USA, Australia, Kenya, Japan, England, many
new forms and varieties of wheat were obtained: Melanopus 5, Melanopus 6, Melanopus 7, Steinwedel,
Timstein, Mengavi, Lepard, SRPC 67.

Conclusion. The Georgian people as a result of 8,000 years of breeding created a unique variety
of wheat species. The immunity of Georgian species to fungal diseases is especially important for the
future  breeding  activity.  Wheat  variety   Chelta  zanduri  also  carries  cytoplasmic  sterility  genes  that
allow the creation of hybrid wheat. Also in Georgian soft wheat Dolis Puri 35-4, was found a gene that
restores fertility. The positive characteristics of Georgian wheat and soft wheat varieties are the best
source for creating promising varieties and forms using gene modification and nanotechnology. This is
confirmed by data from the Institute of Molecular Genetics in Liverpool. According to German
researchers, in the future, humanity will mainly consume wheat variety Zanduri.
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Using Georgian wheat species and native varieties of soft wheat, world geneticists and breeders
will be able to create new varieties of intensive wheat in the future, using modern methods.

Keywords: wheat, species, biodiversity, usage.
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Energy and new technologies

Abstract

This paper explores the relationship between energy and new technologies and their impact on
the modern world. The study analyzes development trends in renewable energy sources, energy
efficiency, smart grids and energy storage technologies. Special attention is paid to the role of
innovative  technologies  such  as  artificial  intelligence  and  blockchain  in  the  transformation  of  the
energy sector.

The paper discusses the impact of these technologies on economic, social and environmental
aspects. The study also presents predictions and recommendations for the development of sustainable
energy systems that will help build a "green" economy and mitigate climate change.
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Summary

Critics of “Eldorado” view the poem as distinct from Edgar Allan Poe’s other works in both composition
and meaning, as it does not focus on themes of romantic love or mourning the loss of a loved one.
Instead, the poet seeks beauty through the verse. The poem's rhythm, musicality, simplicity of
language, and tone contribute to its unique character. Despite its straightforward structure, “Eldorado”
is rich with biblical and mythological references that enhance its mystical effect.

“Eldorado” captivates readers with its ballad-like rhythm and sound, combined with the profound
depth and mystery of its meaning, all conveyed through a brief and accessible form. That is why the
poem has inspired numerous translations into Georgian, including those by Givi Gachechiladze, Kote
Jandieri, Inola Gurgulia, Philippe Beridze, Vazha Shiukashvili, Zviad Museliani, Vasil Guleuri, Amiran
Ghoghadze, Mindia Ugrekhelidze, Zurab Guruli, Lela Ebralidze, and Eter Churadze.

Similar to the original, the Georgian translations are abundant in symbols and allusions. They preserve
the rhythm and musicality of Poe's poem while conveying its mood and central message. Though there
are instances where the content or poetic imagery may slightly differ from the original, these minor
variations do not significantly alter the poem’s meaning. The translations effectively maintain the
essence and spirit of “Eldorado”.

Keywords: Edgar Allan Poe, Eldorado, Georgian translation, allusion, refrain.
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Impact on the environment and expected results of the highway construction process

Merab Baratashvili1, Elene Gamkrelidze2, Tornike Baratashvili3

1Akaki Tsereteli State University -associate professor, 2Akaki Tsereteli State University associate
professor, 3Akaki Tsereteli State University doctoral student

Abstract

The article discusses the peculiarities of construction of highways in difficult relief conditions, the
expected dangers affecting the environment and the highway, which arise in case of opening the slopes
on the terrain on the side of the road. The measures are presented, if they are taken into account, the
reliability  of  roads  increases  and  the  scale  of  negative  impact  on  the  environment  during  its
construction and operation is significantly reduced.

Keywords: Motorway. Environmental protection. road reliability. difficult terrain. terraces. open
slopes. Destruction of slopes
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Hierarchical Structure of Personality and Use in Practice
George Goroshidze

Ivane Javakhishvili Tbilisi State University

Abstract

The article attempts to systematize the most acute issues of the organization of the person’s psyche,
such as: the structure of mental processes, the structure of the personality, the structure of the
motivational system, and other types of structures that deserve the attention of scientists less than other
mental events and processes.  Whereas an adequate understanding of personality structure tells  a lot
about the mental mechanisms that guide human action and behavior. Hierarchical organization of the
psyche  is  of  prime importance  in  understanding  the  structure  of  a  person,  which allows  for  a  more
adequate conclusion to be made in the assessment of human behavior. The suitability of the approach
is confirmed by the possibility of application in practical fields. Among them, law is worth  mentioning
as a field included in category of social sciences.

Key words: personality, structure, motivation, hierarchy, behavior.
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Coverage of Persons with Disabilities on Georgian Television

The media, as a conduit of informal education, plays a crucial role in shaping public perceptions about
persons with disabilities (PWDs), protecting their rights, and realizing their potential. This study is
based on the concept of solidarity journalism, which aims to support and advocate for vulnerable
groups. All of this plays a decisive role in the integration process of PWDs.

The findings of this research will be of interest to current and future journalists, journalism educators,
representatives of the PWD community, their parents and guardians, advocates for the rights and
interests of PWDs, and the broader public. The research includes a SWOT analysis and
recommendations for media professionals, local and international organizations, political parties, and
others. This research analyzes the coverage of PWDs on Georgian television, focusing on their visibility
and approaches to ethical representation. The media plays a significant role in shaping society’s
perceptions of vulnerable groups, including PWDs, either reinforcing or reducing stereotypes. The
study is  grounded in the concept of solidarity journalism, emphasizing the advocacy and support of
vulnerable groups.

The research uses a mixed-method approach, including a content analysis of television programs as
well as in-depth interviews and focus groups with journalists, politicians, and advocates for PWDs'
rights. The findings reveal that PWDs are often represented incorrectly or in stereotypical contexts.

Keywords: Solidarity journalism, people with disabilities, media coverage, television, Georgia
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About the teaching and guidance of the subject  "Fundamentals of creative thinking".
Gela Ghvinepadze1, Nino Chorckauli2, Tornike Shavishvili3

1Georgian Technical University; 2Georgian Technical University; 3Ilia State University

Summary

Today, in a rapidly changing environment in the whole world, many current problems require
a timely response and an effective solution.

For many of these problems, the previous approaches are no longer applicable or not applicable
at all.

In connection with this, the question of the development of qualitatively new, non-standard
approaches is on the agenda for their decision, which is the goal of the field of creative thinking.

It is natural that familiarization with achievements in the specified area, acquisition of relevant
knowledge and mastery of skills should become one of the main directions of the education system not
only in schools and universities, but constantly, at all stages of human activity.

For several years, the subject "Basics of creative thinking" has been taught at the Faculty of
Informatics and Management Systems of the Technical University of Georgia to students and graduate
students of some departments, and as an optional discipline it is offered to a group of students who wish
to study it from the entire faculty.

When choosing the necessary materials for training, the authors of this article, first of all,
familiarized themselves with advanced foreign experience in the specified area, in particular, with
theories, approaches and recommendations of well-known specialists. However, we did not just copy
and translate these materials, but adapted them to local conditions, and also introduced students to the
results achieved by Georgian innovators.

The results of these works are described in this article. Its purpose is to share with everyone the
experience accumulated by the authors of the article over the years of reading subjects in this direction,
as well as to discuss the problems that arise in this process and ways to eliminate them. Finally, as a
result of the analysis and taking into account the recommendations of teachers and students, we strive
to plan events for choosing ways to improve the content of the discipline according to creative thinking
and the forms of its transfer to students.

Along with this, the article pays attention to the textbook written this year for teaching the
subject "Fundamentals of creative thinking", describing the main aspects of its structure and content.

We note that subjects with such or similar names are taught in many universities and thousands
of colleges around the world. And it can be said that the inclusion of this discipline in the curriculum
of our universities was delayed (and in many places it has not happened yet). But, as they say: «Better
late than never».

Also, we consider it necessary that the subject "Basics of Creative Thinking" be read in secondary
schools of the country after appropriate adaptation to the educational process initially in the pilot form
of training.
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