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Abstract
Barley production in rainfed areas faces challenges from climate variability, with severe hot 

winds and high temperatures during grain filling which are causing yield declines in Uzbekistan. 
This study evaluated the agronomic performance and yield stability of eight barley varieties and 
accessions under rainfed conditions during 2022–2023 growing seasons. Field germination 
increased from 29.2–36.5% in 2022 to 57.8–75.5% in 2023 due to better moisture availabili-
ty. Plant height ranged from 57–75 cm, while tillering capacity varied from 1.6–2.8 tillers per 
plant. Grain yield improved dramatically from 0.3–0.5 t/ha in 2022 to 1.8–2.8 t/ha in 2023. 
Variety Ang’iz demonstrated superior performance with the highest yield (2.8 t/ha), followed 
by HM‑12–20 and KP‑24 (DNS‑4) with 2.4–2.5 t/ha. The results revealed significant genotype 
× environment interactions affecting all agronomic traits, highlighting Ang’iz as a promising 
candidate for rainfed production systems and breeding programs.
Keywords: barley, rainfed conditions, agronomic traits, yield components, genotype × en-
vironment interaction, drought tolerance

Introduction
Barley is the most important forage crop 

in Uzbekistan, mainly cultivated under rain-
fed conditions. Although existing varieties 
are adapted to local soil and climatic condi-
tions, recent global climate changes have ex-
posed their insufficient resistance to environ-

mental stresses. In rainfed areas and regions 
with limited water supply, severe hot winds 
(garmsel) and high temperatures during 
grain filling cause sharp yield declines and 
deterioration of nutritional quality (Mamat-
kulov et al., 2025). Winter barley general-
ly shows higher yield potential than spring 
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barley (Bisharev et al., 2017), as they develop 
strong root systems which gives drought tol-
erant during the plant growth and develop-
ment. Therefore, targeted breeding research 
for varieties combining drought tolerance 
and stable productivity remains essential for 
sustainable crop production in these chal-
lenging environments.

Materials and Methods
A competitive trial nursery was conduct-

ed at the experimental farm of the Scientific 
Research Institute of Rainfed Agriculture, 
Gallaorol district, Jizzakh province, Uzbeki-
stan during the 2022–2023 growing seasons. 
Eight genotypes including the local check va-
riety ‘Lalmikor’ were evaluated using a ran-
domized complete block design (RCBD) with 
three replications.

Measurements included field germina-
tion, plant survival, morphological traits 

(plant height, tillering capacity, spike length), 
yield components (spike weight, thousand 
kernel weight, test weight), and grain yield 
productivity. Analysis of variance (ANOVA) 
was performed using GenStat 18th Edition 
software, with mean separations conducted 
using LSD test at the 5% significance level 
(P ≤ 0.05).

Climatic Conditions
The two growing seasons exhibited con-

trasting weather patterns. Precipitation in 
2023 was substantially higher than in 2022, 
particularly during critical growth stages 
(Figures 1–3). Air temperatures fluctuated 
between 5–25 °C, with 2023 providing more 
favorable growing conditions as this posi-
tively affected barley grain yield. The marked 
differences in air humidity patterns between 
years significantly affected plant develop-
ment and grain filling processes.

Figure 1. Precipitation rate in Gallaorol, mm (2022–2023)

Figure 2. Air temperature in Gallaorol, C (2022–2023)
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Figure 3. Air humidity in Gallaorol, mm (2022–2023)

Results and Discussion
Germination and Plant Establishment
Field germination varied considerably 

between varieties and years (Table 1). In 
2022, germination ranged from 29.2% 
(Adir) to 36.5% (KP‑24), while 2023 showed 
substantially improved performance from 

57.8% to 75.5%. This improvement reflects 
more favorable moisture conditions during 
early growth. Variety Dunyo M achieved the 
highest germination rate (75.5%) in 2023 
while maintaining acceptable performance 
(33.2%) during the drier 2022 season.

Table 1. Important agronomic traits of barley varieties and 
accessions in competitive trial nursery (2022–2023)

Variety 
and acces-

sions

Field germi-
nation, %

Germinated 
plants, unit

Number of 
plants re-

mained till 
harvest, unit

Plant height, 
cm

Tillering ca-
pacity, unit

2022 2023 2022 2023 2022 2023 2022 2023 2022 2023
Lalmikor, 
check 33.8 65.5 102 197 88 165 59 75 2.2 2.4

Adir 29.2 61.5 88 185 77 159 58 70 2.4 2.5
Bahorikor 34.7 68.8 104 207 92 172 64 62 2.8 2.5
Sharof 100 35.9 71.1 108 213 97 175 57 59 1.8 2.2
Dunyo M 33.2 75.5 100 227 85 184 59 71 2.4 2.6
Ang’iz 35.4 70.5 106 212 99 176 60 65 1.6 2.7
HM‑12–20 36.4 69.0 109 207 92 170 59 75 2.6 2.6
KP‑24 
(DNS‑4) 36.5 57.8 107 174 95 160 61 75 2.7 2.8

LSD 05 1.2 1.7 3.5 5.4 2.3 4.1 1.3 2.2 0.11 0.10

Plant survival from germination to har-
vest remained significantly higher across 
varieties and acessions, averaging 85–92% 
in 2022 and 81–86% in 2023. This stability 
demonstrates good adaptation to local envi-
ronmental conditions.

Morphological Characteristics
Plant height showed moderate variation, 

ranging from 57–64 cm in 2022 and 59– 
– 75 cm in 2023. Previous research by Par-
amonov (2010) established that plants with 
stem lengths between 64–74 cm combined 
with short, dense spikes of 7–8 cm produce 

https://ppublishing.org/edition/european-science-review
https://ppublishing.org/edition/european-science-review


European Science Review 2025, 
No 11–12

COMPARATIVE ASSESSMENT OF EIGHT BARLEY GENOTYPES FOR PRODUCTIVITY6

Section 1. Agriculture

the highest yields, with plant height and 
spike length showing a  moderately positive 
correlation (r = 0.44). In our trial, Lalmikor 
and HM‑12–20 reached 75 cm in 2023, ap-
proaching the upper optimal range, while 
Sharof 100 (59 cm) and Ang’iz (65 cm) main-
tained moderate plant height suitable for 
rainfed conditions where lodging resistance 
is crucial.

Tillering capacity ranged from 1.6–2.8 
tillers per plant in 2022 and 2.2–2.8 in 2023. 
Bahorikor showed the highest tillering (2.8) 
in 2022, though this trait decreased to 2.5 in 
2023. As noted by Kostylev (2017), produc-

tive tillering is a quantitative trait with poly-
genic inheritance, and its expression depends 
significantly on environmental conditions 
and genotype-environment interactions.

Spike Characteristics and Yield Components
Main spike length varied from 6.6–8.8 

cm in 2022 and 7.6–10.2 cm in 2023 (Table 
2), with the longer spikes in 2023 reflect-
ing improved growing conditions. KP‑24 
(DNS‑4) produced the longest spikes (10.2 
cm) in 2023, while Ang’iz maintained rela-
tively shorter, denser spikes consistent with 
optimal productivity parameters.

Table 2. Yield components of barley varieties and accessions 
in Competitive trial nursery (Gallaorol 2022–2023)

Variety and 
accessions

Main spike 
length, cm

Spike 
weight, g TKW, g Test weight, 

g/l

2022 2023 2022 2023 2022 2023 2022 2023

Lalmikor, check 8.2 9.8 1.1 1.2 58.0 52.0 655 672

Adir 7.6 7.8 1.2 1.2 54.8 52.0 666 677

Bahorikor 8.8 8.8 1.2 1.3 59.0 52.5 659 669

Sharof 100 7.4 7.6 1.1 1.1 60.0 46.5 657 676

Dunyo M 8.2 8.0 1.2 1.2 47.8 42.5 650 660

Ang’iz 6.8 9.0 1.1 1.3 51.4 44.0 661 694

HM‑12–20 6.6 9.0 1.1 1.4 60.0 50.4 659 669

KP‑24 (DNS‑4) 6.8 10.2 1.1 1.3 55.7 53.2 665 679

LSD 05 0.28 0.47 – – 2.2 2.0 – –

Spike weight ranged from 1.1–1.2 g in 2022 
and 1.1–1.4 g in 2023. HM‑12–20 and KP‑24 
showed notable increases in spike weight in 
2023 (1.4 and 1.3 g respectively), indicating 
good responsiveness to favorable conditions.

Thousand kernel weight (TKW) is par-
ticularly important under drought stress 
(Kincharov et al., 2020). In our study, TKW 
ranged from 47.8–60.0 g in 2022 but declined 
to 42.5–53.2 g in 2023 across most varieties. 
Sharof 100 and HM‑12–20 maintained the 
highest TKW (60.0 g) in 2022. The reduction 
in 2023 despite better moisture may reflect 
trade-offs between grain number and grain 
size, or heat stress during grain filling.

Test weight, indicating grain density 
and quality, remained relatively stable at 
650––666 g/l in 2022 and 660–694 g/l in 

2023, with Ang’iz achieving the highest value 
(694 g/l) in 2023.

Yield Performance
Grain yield showed a significant difference 

between the 2022 and 2023 growing seasons 
(Figure 4). In 2022, yields were extremely low, 
ranging from 0.80 to 2.77 tons per hectare, 
primarily attributed to limited precipitation 
coupled with slightly higher temperatures and 
air humidity. In contrast, the 2023 season, 
benefiting from substantially better moisture 
availability, resulted in significantly higher 
overall yields, ranging from 2.32 to 2.77 tons 
per hectare. Furthermore, the mean yield over 
the two years indicates that the Ang’iz vari-
ety provided a higher yield compared to oth-
er varieties and accessions in the competitive 
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trial nursery (Figure 4). This early-ripening 
variety’s success aligns with research empha-
sizing that early maturity and high yield rates 
are crucial breeding criteria from both eco-
nomic and social perspectives (Mamatkulov 

et al., 2025). The check variety Lalmikor pro-
duced approximately 2.0 t/ha in 2023, while 
HM‑12–20 and KP‑24 (DNS‑4) showed com-
petitive performance at 2.4–2.5 t/ha.

Figure 4. Yield productivity of barley varieties and accessions 
in completive trial nursery, t/ha (2022–2023)

Genotype × Environment Interactions
The contrasting performance between 

years underscores the importance of trait sta-
bility under variable conditions. As highlight-
ed by Kholdorov and Do’squlov (2024), in 
rainfed areas where yield depends heavily on 
climatic conditions, accessions with low trait 
variability under environmental influence are 
particularly valuable for breeding programs. 
Stolpivskaya (2020) emphasized that when se-
lecting accessions for breeding, using material 
well-adapted to target cultivation conditions is 
essential for developing successful varieties.

Conclusions
This two-year study resulted three key 

findings. First, environmental conditions, 
particularly precipitation, dramatically af-
fected all agronomic traits and productivity of 
barley varieties and acessions. Second, Ang’iz 

showed superior yield and stability, making it 
highly promising for rainfed systems. Third, 
significant genotype × environment interac-
tions affected all measured parameters.

Moving forward, breeding programs 
should prioritize the selection of varieties 
that maintain high yields consistently across 
different environmental conditions, includ-
ing years with drought or high precipitation. 
This selection strategy should also focus on 
incorporating resilient genotypes such as 
‘Ang’iz’. As Kholdorov (2019) noted, evalu-
ating tolerance and involving resistant gen-
otypes serves as the foundation for creating 
varieties that produce stable yields under 
variable climatic conditions. The identifica-
tion of varieties combining early maturity, 
stable yield components, and environmental 
resilience will be crucial for sustainable bar-
ley production in Uzbekistan’s rainfed areas.
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Abstract
Type 2 diabetes mellitus (T2DM) is a chronic metabolic disease characterized by elevated 

blood glucose levels due to defects in insulin secretion or its signaling pathway. This disease 
develops as a result of the complex interaction between genetic, metabolic, and environmental 
factors. In this study, we investigated the association between the rs1799817 (C>T) polymor-
phism in exon 17 of the insulin receptor (INSR) gene and the risk of T2DM. A total of 144 par-
ticipants were included in the study, with 66 diagnosed with T2DM and 78 healthy individuals 
as controls. Genetic analysis was performed by isolating DNA from peripheral blood samples 
and detecting the rs1799817 polymorphism using PCR and PmlI restriction enzyme digestion. 
Genotyping results showed no deviation from Hardy-Weinberg equilibrium in both groups. 
Although the overall genotype distribution did not reach statistical significance (χ² = 5.35, p = 
= 0.069), allelic analysis revealed a significant association. The C allele was less frequent in 
T2DM patients (54.5%) compared to controls (67.3%), while the T allele was more frequent in 
T2DM patients (45.5% vs 32.7%, p = 0.028). The C allele was associated with a protective effect 
against T2DM (OR = 0.58, 95% CI: 0.36–0.94). Further analysis using dominant and recessive 
models showed a trend toward reduced disease risk in carriers of the CC genotype (OR = 0.53, 
95% CI: 0.28–1.00, p = 0.05), whereas the TT genotype did not show a significant association 
(OR = 1.69, 95% CI: 0.71–3.99, p > 0.05). These findings suggest that the rs1799817 polymor-
phism may influence susceptibility to T2DM, with the C allele potentially offering a protective 
effect. Further studies with larger sample sizes and mechanistic investigations are needed to 
validate these results and explore the biological mechanisms underlying this association.
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Introduction
Type 2 diabetes mellitus (T2DM) is a com-

plex metabolic disease characterized by 
chronic hyperglycemia and impaired carbo-
hydrate metabolism (Khokhar, P. B., Pentan-
gelo, V., Palomba, F., Gravino, C., 2025). The 
pathogenesis of the disease is based on insulin 
resistance resulting from a deficiency in insu-
lin secretion or a decrease in the sensitivity of 
peripheral tissues to insulin (Khokhar, P. B., 
Pentangelo, V., Palomba, F., Gravino, C., 2025; 
Młynarska, E., Czarnik, W., Dzieża, N., Ję-
draszak, W., Majchrowicz, G., Prusinowski, F., 
Franczyk, B., 2025). The main function of the 
hormone insulin is to exert its effects through 

the insulin receptor located in the liver, mus-
cle, and adipose tissue. In particular, in liver 
cells, it increases the conversion of glucose to 
glycogen and reduces glucose excretion, and 
in muscle and adipose tissue, it increases glu-
cose uptake via the GLUT4 transport protein. 
The insulin receptor belongs to the tyrosine 
kinase superfamily and becomes activated 
by autophosphorylation upon insulin bind-
ing. The activated receptor induces the IRS 
and PI3K/Akt signaling pathways (Figure 1). 
These mechanisms cause metabolic, mitogen-
ic, and pleiotropic effects (Khokhar, P. B., Pen-
tangelo, V., Palomba, F., Gravino, C., 2025; De 
Meyts P., 2016).

Figure 1. Pleiotropic effects of insulin and its receptor

Notes: Insulin regulates multiple physiological processes through its receptor (center), in-
creasing (green lines) or decreasing (red lines) the activity of various intracellular metabolic 
pathways. These include glucose and lipid metabolism, protein synthesis, gene expression, 
cell growth, and cell-survival mechanisms (De Meyts P., 2016)

In recent years, growing attention has 
been directed toward the genetic predisposi-
tion to T2DM. The rs1799817 polymorphism 
located in exon 17 of the insulin receptor 
(INSR) gene, lyes within the tyrosine kinase 
domain, structural alterations in this region 
may impair insulin signaling efficiency and 
increase T2DM risk (Gao, W., Deng, Z., Gong, 
Z., Jiang, Z., & Ma, L., 2025; Mekuria, A. N., 
Ayele, Y., Tola, A., & Mishore, K. M., 2019; 
Irgam, K., Reddy, B. S., Hari, S. G., Banapur-
am, S., Reddy, B. M., 2021). The INSR gene is 
located on the short (p) arm of chromosome 
19 and consists of 22 exons and 21 introns. 
Exons 17–22 of the gene encode the tyrosine 
kinase domain, which is crucial for receptor 
function. Mutations within this domain can 

disrupt insulin signaling system (Figure 1), 
potentially leading to insulin resistance and 
compensatory hyperinsulinemia (Park, M., 
Kim, J. S., Park, Y. A., Lee, D. H., Choi, S. A., 
Chang, Y., Yee, J., 2025; Hubbard S. R., 2013; 
Feng, C., Lv, P. P., Yu, T. T., Jin, M., Shen, J. 
M., Wang, X., Jiang, S. W., 2013; Chandrase-
karan, P., Weiskirchen, R., 2024).

The aim of the study: To investigate the 
genetic association between the rs1799817 
polymorphism of the insulin receptor gene 
and the development of T2DM in individuals 
of Uzbek ethnicity.

Materials and Methods
A  total of 144 participants were included 

in the study, comprising both individuals diag-
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nosed with T2DM and healthy controls with-
out symptoms characteristic of the disease. Of 
these, 66 individuals with clinically confirmed 
T2DM formed the main study group, while 78 
healthy individuals served as the control group. 
Participants in the main group were selected 
from patients undergoing inpatient treatment 
at the Republican Specialized Scientific and 
Practical Medical Center of Endocrinology 
named after Academician Y. Kh. Turaqulov.

To ensure a  comprehensive evaluation, 
a  genealogical questionnaire was adminis-
tered, and clinical indicators, medical histo-
ry, and relevant biochemical analyses were 
assessed. For genetic analysis, DNA was iso-
lated from peripheral blood samples, and the 
rs1799817 polymorphism of the INSR gene 
was detected using polymerase chain reac-
tion (PCR) followed by restriction fragment 
length analysis.

Extraction of genomic DNA 
from peripheral blood

Genomic DNA was isolated from periph-
eral blood leukocytes using a salt-based pre-
cipitation method. To ensure high analytical 
accuracy and reproducibility, all procedures 
were conducted with the DNeasy Blood & 
Tissue Kit (QIAGEN, Germany) according 

to the manufacturer’s protocol. The concen-
tration and purity of the extracted DNA were 
assessed using a NanoOne Ultra Micro spec-
trophotometer (China). Absorbance measure-
ments were recorded at 260 nm and 280 nm 
in TE buffer (Tris–EDTA), and samples with 
an A260/A280 ratio between 1.8 and 1.9 
were considered of high purity. The integrity 
of each DNA sample was further confirmed 
by visualizing aliquots on agarose gel elec-
trophoresis. All DNA samples were stored 
at –25 °C until further analysis to maintain 
molecular stability and prevent degradation.

PCR protocol for detection of 
the rs1799817 polymorphism 

of the insulin receptor gene
Detection of the rs1799817 (C>T) single 

nucleotide polymorphism (SNP) in the in-
sulin receptor (INSR) gene was performed 
using a  targeted polymerase chain reaction 
(PCR) assay. Primers specific to exon 17 of 
the INSR gene were designed by laboratory 
specialists using the reference genomic se-
quence to ensure optimal specificity and am-
plification efficiency (Table 1). Oligonucle-
otides were synthesized by Integrated DNA 
Technologies (IDT, USA) and validated for 
concentration and purity prior to use.

Table 1. PCR mixture composition and the sequences of used oligonucleotide primers

Reagents Volume Note
HiGenoMB PCR TaqMixture (2×) 15 µL

HiGenoMB PCR TaqMix-
ture – Specific PCR mix-
ture, dNTPs – Nucleoside 
triphosphate mixture, HiG-
enoMB Taq-polymerase – 
Specific Taq-polymerase)

HiGenoMB Taq-polymerase (5 U/μl) 0.3 µL
dNTPs (10 mM) 0.6 µL
Forward primer (For p INSR1) 0.65 µL (15 pmol);
Reverse primer (Rev p INSR2) 0.65 µL (15 pmol);
Deionized water 9.8 µL
DNA matrix 3 µL
Total volume 30 µL
Forward primer (For p INSR1) 5’- TCAGGAAAGCCAGCCCATGTC –3’
Reverse primer (Rev p INSR2) 5’- CCAAGGATGCTGTGTAGATAA –3’

PCR amplification was carried out on 
a  StepOne Real-Time PCR System (Applied 
Biosystems, USA) under optimized thermal 
cycling conditions. Reaction mixtures con-
tained genomic DNA template, forward and 
reverse primers, dNTPs, MgCl₂, and Taq 
DNA polymerase in volumes prepared ac-

cording to standardized laboratory protocols. 
Amplification success was verified through 
electrophoretic separation of PCR products 
on agarose gel. The resulting amplicons were 
subsequently subjected to restriction frag-
ment length polymorphism (RFLP) analysis 
for genotype determination.
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Restriction Enzyme and Reagents 
for Polymorphism Identification
The hydrolysis of amplified DNA frag-

ments was conducted in accordance with 
the manufacturer’s guidelines (New England 
Biolabs, NEB, USA). Specifically, PCR prod-
ucts were subjected to digestion using the 
PmlI restriction enzyme (Eco72I, 10 U/µL, 
NEB, USA) in conjunction with 10× Tango 
buffer. The digestion reaction was performed 
in a total volume of 15 µL and incubated at 
37 °C for 4 hours to facilitate endonuclease 
hydrolysis. The 10× Tango buffer utilized for 
the PmlI enzyme comprised 33 mM Tris-ac-
etate (pH  7.9), 10 mM magnesium acetate, 
66 mM potassium acetate, and 0.1 mg/mL 
Bovine Serum Albumin (BSA).

Visualization of PCR Products
To visualize the PCR results and assess the 

efficacy of the restriction analysis, gel elec-
trophoresis was performed on a  2.5% aga-
rose gel. The electrophoresis was conducted 
at a voltage of 150 V for a duration of 25 min-
utes. Prior to loading the PCR products onto 
the gel, bromophenol blue and glycerol were 
incorporated into the samples to facilitate 
well deposition and to monitor the progress 

of the electrophoresis. A 1× TBE buffer solu-
tion (pH 8.0) was employed during the elec-
trophoresis process. For DNA fragment visu-
alization, the gel was stained with Ethidium 
Bromide (EtBr). Following electrophoresis, 
DNA fragments were visualized using a  UV 
transilluminator (Life Technologies E-Gel 
Imager, USA), and their sizes were estimated 
in comparison to a 50 bp DNA ladder.

Statistical Analysis of Results
Statistical analyses of the obtained data 

were performed using the statistical software 
packages “WINPEPI 2016 (Version 11.65)” 
and “Doctor Stat 2013 (Version 1.9).” To 
evaluate the population characteristics re-
garding the distribution of genotypes and al-
leles of the studied polymorphism, statistical 
analyses were based on the criteria of Hardy-
Weinberg equilibrium (HWE).

Results: Familial Predisposition 
and PCR Specificity

Genealogical analyses indicated that 
71.2% of patients with Type 2 Diabetes Mel-
litus (T2DM) reported a familial predisposi-
tion to the disease.

Figure 2. Visualization of the rs1799817 polymorphism of the INSR 
gene after PCR analysis and endonuclease hydrolysis

 
Regarding the standard PCR results for 

the rs1799817 polymorphism in the insulin 
receptor (IR) gene, a single distinct DNA frag-

ment of 317 bp was clearly visualized, with 
no evidence of non-specific amplification or 
primer-dimer formation. This observation 
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confirms both the specificity of the primers for 
the targeted genetic locus and the successful 
execution of the PCR reaction (Figure 2 a).

Figure 2.
(a) PCR amplification showing a specif-

ic 317 bp product in samples 1–7, with no 
band in the negative control (K-).

(b) PCR products reflect the results after 
restriction enzyme digestion (RFLP – Re-
striction Fragment Length Polymorphism). 
M – DNA marker 50 bp; lane 1 – negative 
control; lanes 2,3,4,6- samples with a  274 
bp fragment, homozygous TT genotype of 
mutant type; 5 – sample with a  heterozy-
gous CT genotype, with a  combination of 
317 bp and 274 bp fragments.

Results of Restriction Fragment 
Length Polymorphism 

(RFLP) Analysis
The outcomes of the RFLP analysis, illus-

trated in Figure 2b, revealed distinct patterns 
among the samples based on the selective 
cleavage of the amplified DNA fragments. 

The intact 317 bp fragment corresponds to 
the homozygous reference genotype (CC). In 
contrast, the presence of both the 317 bp and 
274 bp fragments indicates the heterozygous 
genotype (CT), while the exclusive appear-
ance of the 274 bp fragment signifies the ho-
mozygous mutant genotype (TT).

Assessment of Hardy-Weinberg 
Equilibrium for Genotypes and Alleles

To evaluate the population equilibrium 
of the genotypes and alleles under inves-
tigation, we employed the chi-square (χ²) 
test to assess Hardy-Weinberg equilibrium 
(HWE). The distribution of genotypes for 
the rs1799817 (C>T) polymorphism in the 
insulin receptor (INSR) gene was analyzed 
in both Type 2 Diabetes Mellitus (T2DM) 
patients and control subjects. Within the 
T2DM cohort (CC = 19, CT = 34, TT = 13; 
n = 66), the observed genotype frequencies 
conformed to Hardy-Weinberg expecta-
tions, yielding χ² = 0.10 with a  p-value of 
0.75.

Table 2. Genotype and allele frequencies of polymorphism 
rs1799817 gene INSR in T2DM patients and controls

Group Genotyp Observed Expected χ² p-value

T2DM (n=66)
CC 19 19.4

0.10 0.75CT 34 33.2
TT 13 13.4

Controls (n=78)
CC 37 36.7

0.74 0.39CT 31 32.6
TT 10 8.7

Assessment of Hardy-Weinberg Equilib-
rium in Control Group

In the control group (CC = 37, CT = 31, 
TT = 10; n = 78), we observed no significant 
deviation from Hardy-Weinberg equilibrium 
(χ² = 0.74, p = 0.39). These findings suggest 
that both studied populations are in genetic 
equilibrium, with no evidence indicating ge-
notyping errors or population stratification.

Evaluation of the Association 
Between the rs1799817 

Polymorphism in the INSR Gene 
and Type 2 Diabetes Mellitus

This study investigated the association 
between the rs1799817 (C>T) polymorphism 

in the insulin receptor (INSR) gene and the 
risk of Type 2 Diabetes Mellitus (T2DM). Ge-
notyping results for the T2DM group (CC = 
=19, CT = 34, TT = 13; n = 66) and the nor-
moglycemic control group (CC = 37, CT = 31, 
TT = 10; n = 78) demonstrated adherence to 
Hardy-Weinberg equilibrium (T2DM: χ² = 
= 0.10, p = 0.75; controls: χ² = 0.74, p = 
= 0.39), confirming appropriate sample dis-
tribution (Table 2).

While the overall genotype distribution 
did not reach statistical significance (χ² = 
= 5.35, df = 2, p = 0.069), allelic analysis re-
vealed a significant association. The frequen-
cy of the C allele was notably lower in T2DM 
patients (54.5%) compared to controls 
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(67.3%), whereas the frequency of the T allele 
was higher among cases (45.5% vs. 32.7%). 
The allelic chi-square test confirmed this dif-
ference as statistically significant (χ² = 4.78, 

df = 1, p = 0.028), with an odds ratio of 0.58 
(95% CI: 0.36–0.94). This suggests a poten-
tial protective effect of the C allele against the 
development of T2DM.

Table 3. Association analysis of rs1799817 genotypes and alleles with T2DM

Comparison Model χ² (df) p-value OR (95% CI) Interpretation

C vs T allele Allelic 4.78 (1) 0.028
0.58

(0.36–0.94) C allele protective

Genotype
(CC vs CT vs TT) Codominant 5.35 (2) 0.069 – No significant 

association

TT+CT vs CC Dominant
(T carrier) – > 0.05

1.90
(0.99–3.64)

Borderline ten-
dency

TT vs CC+CT Recessive
(T risk) – > 0.05

1.69
(0.71–3.99) Not significant

Further Analysis of the rs1799817 
Polymorphism under Dominant 

and Recessive Models
Subsequent analyses utilizing dominant 

and recessive genetic models revealed that in-
dividuals carrying the CC genotype exhibited 
a trend toward reduced susceptibility to Type 
2 Diabetes Mellitus (T2DM) (OR = 0.53, 95% 
CI: 0.28–1.00, p = 0.05). Conversely, the re-
cessive TT model did not demonstrate a sta-
tistically significant association (OR = 1.69, 
95% CI: 0.71–3.99, p > 0.05). Collectively, 
these findings suggest that the rs1799817 
polymorphism in the insulin receptor (INSR) 
gene may modulate T2DM susceptibility at 
the allelic level, despite the genotypic dis-
tribution failing to reach a  statistically sig-
nificant threshold. The observed protective 
effect of the C allele underscores potential 
functional implications for the regulation of 
insulin receptor signaling, thereby necessi-
tating further investigation in larger cohorts 
and mechanistic studies to elucidate its bio-
logical role in T2DM pathogenesis.

This study provides preliminary scientific 
evidence that contributes to the expansion of 
the ethnic and geographic spectrum of genet-
ic association studies related to T2DM.

Discussion
This investigation focused on the ge-

netic association between the rs1799817 
polymorphism of the INSR gene and T2DM 
development among individuals of Uzbek 
ethnicity. The INSR gene, located on chro-

mosome 19, encodes the insulin receptor 
protein, composed of two subunits, α and 
β. The principal function of this receptor is 
to bind insulin and initiate a  cascade of in-
tracellular signaling pathways that facilitate 
glucose uptake by cells, thereby lowering 
blood glucose levels (Zerón H. M., Maldona-
do A. N., Sánchez M. M., 2025). Disruptions 
in insulin receptor functionality due to mu-
tations or polymorphisms can lead to insu-
lin resistance, a critical factor in the onset of 
diabetes and other metabolic disorders. Such 
disruptions adversely affect normal insulin 
signaling, diminishing the body’s capacity to 
effectively regulate blood sugar levels.

The polymorphism examined herein 
plays a pivotal role in modulating both tran-
scriptional and translational efficiency of the 
INSR gene, thereby influencing the overall 
expression of the insulin receptor protein. 
While this nucleotide change may not alter 
protein conformation, it can significantly af-
fect transcription and translation processes, 
potentially reducing protein synthesis levels. 
This reduction may disrupt the activation of 
signaling cascades associated with the insu-
lin receptor.

The frequency of the rs1799817 polymor-
phism exhibits variation across different eth-
nic groups. In European populations, the prev-
alence of the T allele ranges from 30% to 35%, 
whereas in East Asian populations, it is notably 
higher, reaching 40% to 45%. Conversely, Afri-
can populations typically exhibit lower preva-
lence rates for the T allele, generally ranging 
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from 20% to 25% (Adam, A. R., Ozbakir, B., 
Ozay, A. C., Tulay, P., 2022). These disparities 
may be attributed to genetic heterogeneity 
and variations in the prevalence of metabolic 
diseases among different ethnic groups, con-
sequently impacting susceptibility to insulin 
resistance and diabetes-related complications.

Previous studies conducted among Japa-
nese populations have indicated that carriers 
of the T allele face a heightened risk of insulin 
resistance and an increased likelihood of de-
veloping T2DM compared to carriers of the 
C allele. This association has been corrobo-
rated in various Asian and European popula-
tions (https://www.snpedia.com/index.php/
Rs1799817). Our findings suggest that this 
polymorphism exerts a similar effect within 
the Uzbek population.
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Abstract
Trade strategy plays a central role in shaping a country’s economic development, compet-

itiveness, and integration into the global economy. In an era of globalization, digitalization, 
and geopolitical uncertainty, well-designed trade strategies have become a critical policy in-
strument for both developed and developing economies. This article provides a comprehensive 
analytical overview of trade strategy, focusing on its main types, formation mechanisms, and 
implementation processes.
Keywords: trade strategy, international trade policy, export promotion, trade liberalization, 
economic development, competitiveness

Introduction
International trade has long been recog-

nized as a driving force of economic growth, 
structural transformation, and technologi-
cal progress. Countries participate in global 
trade not randomly but through deliberate 
strategic choices that reflect their economic 
structure, development objectives, and insti-
tutional capabilities. These choices are com-
monly embodied in a national trade strategy.

A  trade strategy defines the long-term 
vision and priorities of a  country’s engage-
ment in international trade. It determines 
how a  country promotes exports, regulates 
imports, negotiates trade agreements, and 
positions itself within global value chains. In 
recent decades, trade strategies have evolved 
significantly due to globalization, regional 

integration, digital trade expansion, and in-
creasing trade tensions.

The relevance of trade strategy has in-
creased particularly for developing and 
transition economies, which face the dual 
challenge of expanding market access while 
protecting domestic industries and ensuring 
inclusive growth. This article aims to analyze 
the concept of trade strategy, classify its main 
types, examine the process of its formation, 
and explore key mechanisms for its effective 
implementation.

Concept and Theoretical 
Foundations of Trade Strategy

Trade strategy can be defined as a coher-
ent set of policy objectives, principles, and 
instruments designed to guide a  country’s 

https://ppublishing.org/edition/european-science-review
https://ppublishing.org/edition/european-science-review
https://ppublishing.org
https://doi.org/10.29013/ESR-25-11.12-17-21


European Science Review 2025, 
No 11–12

TRADE STRATEGY: TYPES, FORMATION, AND IMPLEMENTATION18

Section 3. Economic and Management

participation in international trade over the 
medium and long term. It is rooted in classi-
cal and modern trade theories, including com-
parative advantage, factor endowment theory, 
new trade theory, and strategic trade theory.

Classical theories emphasize special-
ization and free trade as sources of welfare 
gains, while modern approaches highlight 
the role of economies of scale, imperfect 
competition, and state intervention. Strate-
gic trade theory, in particular, justifies target-
ed government support for key industries in 
order to enhance national competitiveness in 
global markets.

From a policy perspective, trade strategy 
serves as a  bridge between macroeconomic 
goals (economic growth, employment, bal-
ance of payments stability) and microeco-
nomic outcomes (firm competitiveness, pro-
ductivity, innovation).

Literature Review
The concept of trade strategy has been 

widely discussed in economic literature, par-
ticularly within the fields of international 
trade theory, development economics, and 
public policy. Scholars generally agree that 
trade strategy is not limited to tariff policy but 
encompasses a broader framework of institu-
tional arrangements, export promotion mea-
sures, and integration mechanisms shaping 
a country’s engagement in the global economy.

The emergence of new trade theory, nota-
bly developed by Krugman (1980), shifted the 
focus toward economies of scale, imperfect 
competition, and product differentiation. This 
framework provided theoretical justification 
for strategic government involvement in trade 
and industrial policy. Building on this, strate-
gic trade theory (Brander & Spencer, 1985) 
argued that selective state intervention could 
improve national welfare in industries char-
acterized by oligopolistic competition. These 
theoretical advances laid the groundwork for 
modern interpretations of trade strategy as an 
active policy instrument rather than a passive 
outcome of market forces.

From a development perspective, scholars 
such as Rodrik (2004) and Chang (2002) em-
phasized the role of institutions, learning, and 
policy sequencing in shaping successful trade 
strategies. Their work highlighted that late-in-
dustrializing countries often adopted non-lin-

ear paths combining protection, export pro-
motion, and gradual liberalization. This view is 
supported by empirical studies on East Asian 
economies, which demonstrate that export-
oriented trade strategies, when combined with 
strong state capacity and performance-based 
incentives, can drive rapid industrialization 
and structural transformation.

In contrast, the literature on import 
substitution industrialization (ISI)—nota-
bly analyzed by Hirschman (1958) and Pre-
bisch – presents mixed conclusions. While 
ISI strategies helped some countries establish 
basic industrial capacity, long-term empirical 
evidence points to declining efficiency, limit-
ed export competitiveness, and fiscal distor-
tions when protectionist measures were pro-
longed without clear transition mechanisms. 
Subsequent liberalization experiences in 
Latin America reinforced the argument that 
trade strategies must be dynamic and adap-
tive rather than static.

More recent studies focus on trade strat-
egy within the context of global value chains 
(GVCs) and digital trade. Gereffi et al. (2005) 
argue that participation in GVCs requires 
targeted trade and industrial policies aimed 
at upgrading, logistics development, and 
standards compliance. Similarly, Baldwin 
(2016) emphasizes that modern trade strat-
egies increasingly revolve around services, 
data flows, and regulatory cooperation rather 
than traditional tariff barriers alone.

Overall, the literature suggests that trade 
strategy is a  multidimensional and evolv-
ing concept. There is broad consensus that 
no single model fits all countries; instead, 
successful trade strategies reflect national 
conditions, development stages, and global 
economic dynamics. This article builds on 
existing theoretical and empirical insights 
by integrating classical trade theory, modern 
strategic approaches, and practical case stud-
ies to provide a  comprehensive analytical 
framework for understanding trade strategy 
formation and implementation.

Types of Trade Strategies
Trade strategies can be classified accord-

ing to their objectives, degree of openness, 
and policy orientation.

An export-oriented strategy focuses on 
expanding domestic production for external 
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markets. It prioritizes export promotion, di-
versification, and integration into global value 
chains. Countries pursuing this strategy typi-
cally invest in infrastructure, logistics, human 
capital, and export-support institutions. East 
Asian economies provide classic examples of 
successful export-oriented strategies.

Import substitution aims to reduce depen-
dence on foreign goods by developing domes-
tic industries. This strategy often relies on tar-
iff protection, quotas, and subsidies. While it 
can support early industrialization, long-term 
reliance on import substitution may lead to 
inefficiencies and reduced competitiveness if 
not combined with gradual liberalization.

Trade liberalization emphasizes the re-
duction of tariffs and non-tariff barriers to 
promote competition and efficiency. It is 
often associated with accession to interna-
tional trade organizations and regional trade 
agreements. Liberalization strategies seek to 
enhance consumer welfare and attract for-
eign investment, though they require strong 
adjustment mechanisms.

Strategic and Selective Trade Strategy 
combines openness with targeted state in-
tervention. Governments selectively support 
priority sectors with high export potential, 
technological spillovers, or employment ef-
fects. Such strategies require strong institu-
tional capacity and clear performance crite-
ria to avoid distortions.

The formation of a  trade strategy is 
a complex, multi-stage process influenced by 
both internal and external factors.

Internally, economic structure, resource 
endowment, level of industrial development, 
and institutional quality shape strategic 
choices. Externally, global market trends, 
trade partner dynamics, international agree-
ments, and geopolitical considerations play 
a decisive role.

The strategy formation process typically 
includes situation analysis, stakeholder con-
sultation, priority setting, and policy coordi-
nation. Empirical data analysis, sectoral di-
agnostics, and competitiveness assessments 
are essential tools at this stage. A  well-for-
mulated trade strategy aligns trade objectives 
with broader national development plans 
and industrial policies.

The success of a  trade strategy depends 
largely on effective implementation. Key im-

plementation mechanisms include regula-
tory instruments, institutional frameworks, 
and support measures.

Trade policy instruments such as tariffs, 
export incentives, customs facilitation, and 
technical standards directly influence trade 
flows. Institutional mechanisms involve 
specialized trade ministries, export promo-
tion agencies, and inter-agency coordination 
platforms. In addition, public–private dia-
logue plays a  crucial role in aligning policy 
measures with business needs.

Modern trade strategies increasingly rely 
on digital tools, trade facilitation reforms, 
and logistics modernization. Capacity build-
ing for exporters, access to trade finance, and 
information support further enhance imple-
mentation effectiveness.

Despite their importance, trade strate-
gies face numerous challenges. These include 
policy inconsistency, limited institutional ca-
pacity, external shocks, and global trade vol-
atility. Measuring the effectiveness of trade 
strategies requires comprehensive evalua-
tion frameworks based on export growth, 
diversification, value addition, and resilience 
indicators.

Case Study 1: Export-Oriented 
Trade Strategy in South Korea

South Korea is widely recognized as 
a  benchmark case of a  successful export-
oriented trade strategy. In the 1960s‑1980s, 
the government deliberately shifted from im-
port substitution toward aggressive export 
promotion. The strategy focused on identi-
fying priority industries (electronics, ship-
building, automobiles), providing targeted 
incentives, and integrating domestic firms 
into global markets.

Key implementation instruments includ-
ed export subsidies, preferential credit, du-
ty-free import of intermediate goods, and 
the establishment of strong export promo-
tion institutions such as KOTRA. As a result, 
South Korea’s exports increased from less 
than USD1 billion in the early 1960 s to over 
USD600 billion by the late 2010 s, while the 
export structure shifted toward high-value 
manufactured goods.

This case demonstrates that export-
oriented strategies can be highly effec-
tive when combined with strong state 
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coordination, performance-based support, 
and gradual exposure to international com-
petition.

Case Study 2: Import Substitution and 
Trade Liberalization in Latin America

Several Latin American countries, includ-
ing Brazil and Argentina, pursued import 
substitution industrialization (ISI) strategies 
during the mid‑20th century. The objective 
was to reduce dependence on imported man-
ufactured goods by protecting domestic in-
dustries through high tariffs and quotas.

While ISI initially stimulated industrial 
growth, over time it led to structural ineffi-
ciencies, low productivity, and limited ex-
port competitiveness. By the late 1980s and 
1990s, many countries shifted toward trade 
liberalization, reducing tariffs and opening 
markets.

This experience highlights that import 
substitution strategies may support early-
stage industrialization but require a clear exit 
strategy and integration with export promo-
tion to avoid long-term stagnation.

Case Study 3: Strategic Trade Policy 
and Global Value Chains in China
China’s trade strategy represents a  hy-

brid model combining openness with selec-
tive state intervention. Since the late 1970s, 
China has gradually liberalized trade while 
simultaneously supporting strategic sectors 
through industrial policy, special economic 
zones (SEZs), and export-oriented manufac-
turing clusters.

China’s accession to the World Trade Or-
ganization in 2001 accelerated its integration 
into global value chains. The government 
used targeted incentives, infrastructure in-
vestment, and technology transfer require-
ments to move from low-value assembly to 
higher value-added production. Today, Chi-

na is the world’s largest exporter and a  key 
player in high-tech and digital trade.

This case illustrates how a strategic trade 
strategy can evolve over time, adapting to 
changing domestic capabilities and global 
market conditions.

Case Study 4: Trade Strategy 
and Regional Integration 

in the European Union
The European Union represents a unique 

case of trade strategy implemented through 
deep regional integration. The EU’s trade 
strategy emphasizes market integration, reg-
ulatory harmonization, and common exter-
nal trade policy. Through free trade agree-
ments and a unified customs union, the EU 
has enhanced internal trade efficiency and 
strengthened its bargaining power globally.

The EU experience shows that region-
al integration can serve as a powerful trade 
strategy, particularly for small and medium-
sized economies seeking scale, market ac-
cess, and regulatory stability.

Conclusion
Trade strategy remains a  fundamental 

instrument of economic policy in an increas-
ingly complex global environment. This ar-
ticle demonstrates that there is no universal 
trade strategy applicable to all countries. In-
stead, effective strategies are context-specific 
and evolve over time.

Policymakers should focus on designing 
flexible trade strategies that balance open-
ness with strategic support, integrate trade 
policy with industrial and innovation poli-
cies, and prioritize implementation capacity. 
For developing economies, trade strategies 
can serve as a powerful tool for economic di-
versification, competitiveness enhancement, 
and sustainable growth when supported 
by strong institutions and evidence-based 
decision-making.
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Abstract.
The institution of intellectual property occupies one of the most important places in Geor-

gian legislation. The results of intellectual activity, goods, works, services and means of indi-
vidualization of legal entities of public law, which are granted legal protection by law and which 
are defined as intellectual property according to the Civil Code of Georgia and special laws, are 
intangible assets with material, commodity value.

Patents issued for inventions, utility models, industrial designs, as well as trademarks, 
computer programs and copyrighted works, production secrets (know-how) and other intel-
lectual intangible assets - which contain innovative technical and humanitarian knowledge and 
skills - acquire special value for public companies that own their rights in the context of global 
market relations.
Keywords: intellectual property, public company, cyber threat, intellectual property pro-
tection

Introduction
For public companies, information (data) 

about the nature and content of innovative 
achievements is extremely important in to-
day’s highly competitive environment. This 
is essential regardless of whether the con-
tent of such intangible assets is accessible to 
an unlimited number of persons (for exam-
ple, a  description of an invention in a  pat-
ent application, a conditional designation of 
a trademark, a published work of the author, 
etc.), or information about advanced devel-

opment technologies is “covered” by com-
mercial secrets (know-how) or protected by 
state secrets. Georgian legislation ensures 
the protection of rights to such intangible 
assets in favor of their rights holders. (Chal-
lenges IP in Global Market, 2024).

The use of patents, trademarks, comput-
er programs and other intellectual property 
objects in civil circulation and commodity 
circulation is allowed subject to the exclusive 
right of their legal owner. The forms of such 
use are very diverse and include both direct 
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use and the use of the results of intellectu-
al activity and means of individualization in 
goods in civil circulation and placed on the 
market.

Main text
1. What is cybersecurity intellectu-

al property and why is it important in 
the public sector?

Cybersecurity intellectual property is 
used to describe valuable and unique infor-
mation, ideas, inventions, and innovations 
created, owned, or used by individuals or 
organizations involved in cybersecurity. Cy-
bersecurity intellectual property may include 
software code, algorithms, patents, trade se-
crets, designs, methods, processes, data, and 
know-how related to the creators and own-
ers of cybersecurity intellectual property, its 
detection, or response. (IP  in Cyberspace, 
2025).

For state-owned companies, intellectual 
property in the field of cybersecurity is im-
portant for several reasons: 1)  it provides 
a  competitive advantage to creators and 
owners of intellectual property in the field 
of cybersecurity; 2) it helps differentiate the 
products, services and solutions offered by 
companies, researchers and professionals 
operating in the field of cybersecurity from 
their competitors; 3)  it can attract custom-
ers, investors and partners who value the 
quality, reliability and innovation of intel-
lectual property in the field of cybersecurity; 
4) it promotes the creation and development 
of new and improved intellectual proper-
ty in the field of cybersecurity; 5)  it can be 
a source of income, recognition and rewards 
for creators and owners of such property; 
6) It may also encourage them to attract and 
invest more time, money and other necessary 
resources in the development and improve-
ment of cybersecurity intellectual property, 
which will benefit the cybersecurity industry 
and society as a whole; 7) Protects the rights 
and interests of creators and owners of cy-
bersecurity intellectual property; 8) Can help 
prevent unauthorized use, disclosure, copy-
ing, modification or theft of intellectual prop-
erty protected by the cybersecurity regime by 
others who may attempt to exploit, damage 
or otherwise impair the cybersecurity intel-
lectual property or its creators and owners; 

9) Can help ensure that users and intellectual 
property licensees fulfill their legal, contrac-
tual obligations and responsibilities in the 
field of cybersecurity. (legal advantage, 2025; 
Domination of Cybersecurity, 2023).

2. Cyber threats and intellectual 
property rights. Violations of intellec-
tual property rights in Georgian pub-
lic companies

In relation to intellectual property, cy-
ber threats are associated with the risk of 
infringement of intellectual rights to the rel-
evant objects. Risk, – as a certain probabili-
ty of negative consequences, – in relation to 
intellectual property is expressed in the pos-
sibility of infringement of intellectual rights 
(primarily, special / exclusive rights) with 
varying degrees of probability. Infringement 
of intellectual property rights implies the il-
legal use of the result of intellectual activity 
or means of individualization, which leads to 
damage to the public company holding the 
copyright in the form of lost / unearned in-
come or damage to its reputation (image).

In a  public company, infringement of 
intellectual property rights recorded on its 
balance sheet can be expressed, for example: 
1) by infringement of patented technical solu-
tions, – on the basis of its direct use by third 
parties, – in the production of a  product; 
2)  It may be associated with the illegal use 
of a patented method. Indirect infringement 
of intellectual property rights occurs when 
counterfeit products (goods) are released 
into civil circulation or otherwise introduced 
there. The effectiveness of intellectual prop-
erty rights protection in the digital space of 
the Internet is determined by the ability to 
resist such violations and the threats arising 
from them. Threats of infringement of intel-
lectual property rights in cyberspace (cyber 
threats) are associated with certain risks and 
may affect the physical existence of the object 
containing the relevant rights. In particular, 
as a result of cyber attacks, certain databases 
containing commercially valuable informa-
tion may be modified or completely lost, or 
information containing trade secrets may be 
disclosed, which leads to the loss of confiden-
tiality and the termination of rights to pro-
duction secrets (know-how), in accordance 
with the established procedure. (What is IP 
Infringement?, 2023).
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Violations of intellectual property rights 
in the digital space of the Internet as a result 
of cyberattacks / cyberthreats have their own 
specifics. In particular, the types of violations 
of intellectual property rights in cyberspace – 
using electronic and digital means – may in-
clude: 1) illegal access to information contain-
ing commercial secrets (know-how), official 
or state secrets, their unauthorized receipt 
and disclosure, including actions with prior 
intent (“hacking attacks”); 2)  unauthorized 
intervention in databases, creation and use of 
computer software to change information in 
databases or block it and replace it with other 
digital information (data); 3) dissemination of 
false (inaccurate) information about a natural 
or legal person on the Internet, or other viola-
tion of the right to privacy, or damage to busi-
ness reputation; 4) violation of these rights in 
cyberspace, on works protected by copyright 
and related rights; 5)  illegal use of a  trade-
mark, the name of a  legal entity and other 
means of individualization, including the ille-
gal use of designations in domain names or in 
the content of web pages; 6) intentional illegal 
use of means of individualization (commercial 
designation, company name, trademark, geo-
graphical indication) with the aim of causing 
direct or indirect harm to the copyright hold-
er. (I.Sopilko and others, 2023; D.Bennet & 
Ludwig, 2024).

It should be noted that, in accordance 
with the legislation in force in the country, 
the owner of patents, trademarks, know-how, 
integrated circuit topologies, computer pro-
grams, copyrighted works and other relevant 
objects of intellectual property can be both 
a private individual and an organization, as 
well as the state and its entities. In this re-
gard, the protection of intellectual property 
from cyber threats, as a rule, is ensured not 
only in relation to copyright holders with dif-
ferent legal statuses, but is also divided ac-
cording to the levels of protection.

Conclusions
1) Intellectual property in the field of cy-

bersecurity is important for Georgian state-
owned companies for several reasons: it pro-

vides a competitive advantage to creators of 
intellectual property in the field of cyberse-
curity and its owners; it helps to differentiate 
the offered products, services and solutions 
from competitors; Can attract users, inves-
tors and partners who value the quality, reli-
ability and innovation of cybersecurity intel-
lectual property; Promotes the creation and 
development of cybersecurity intellectual 
property and can be a source of revenue, rec-
ognition and reward, as well as a  source of 
protection and encouragement for relevant 
individuals; Can help prevent unauthorized 
use, disclosure, copying, modification or 
theft of cybersecurity-protected intellectual 
property by others; Can help ensure that us-
ers and intellectual property licensees com-
ply with their legal, contractual and respon-
sibilities in cybersecurity.

2)  In a  public company, the risk in re-
lation to intellectual property is expressed 
in the possibility of violation of intellectual 
rights (primarily special / exclusive rights) 
with varying degrees of probability. Violation 
of intellectual property rights implies the il-
legal use of the result of intellectual activity 
or means of individualization, which causes 
damage to the public company holding the 
copyright in the form of lost / unearned in-
come or damage to its reputation (image).

In a public company, violation of intellec-
tual property rights recorded on its balance 
sheet may be expressed, for example: a) in vi-
olation of the law of patented technical solu-
tions, – on the basis of its direct use by third 
parties, – in the production of a  product; 
b)  it may be associated with the illegal use 
of a patented method. Indirect infringement 
of intellectual property rights occurs when 
counterfeit products (goods) are released 
into civil circulation or otherwise introduced 
into it. As a  result of cyberattacks, certain 
databases containing commercially valuable 
information may be modified or completely 
lost, or information containing trade secrets 
may be disclosed, which leads to the loss of 
confidentiality and the termination of rights 
to production secrets (know-how), in accor-
dance with the established procedure.
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Abstract
This paper considers sustainable educational and consulting ecosystems as the most important 

elements of the transformation of market mechanisms and public administration systems. Special 
attention is paid to the structural components of such ecosystems, including digital platforms, 
network forms of interaction, institutional mechanisms and models of distributed responsibility. 
The article examines in detail how the ecosystem approach helps to increase market flexibility, 
develop new skills, accelerate innovation and improve the quality of management decisions in 
the public sector. Sustainable educational and consulting ecosystems create favorable conditions 
for the formation and development of human capital, as well as for the formation of a culture of 
data use. This, in turn, leads to increased transparency and management efficiency. It has been 
proven that cooperation between educational institutions, consulting companies, business and the 
government contributes to a more efficient transition of the economy to sustainable development 
and ensures competitiveness in the face of rapid changes.
Keywords: educational ecosystems, consulting ecosystems, public administration, digital 
transformation, sustainable development, human capital, network models of interaction, 
innovative infrastructure, platform solutions, market adaptability

Relevance of the study
Sustainable educational and consulting 

ecosystems are becoming a key tool that al-
lows the economy and public administration 
to successfully adapt to modern challenges. 
The rapid development of digital technol-
ogies, the increasing complexity of market 
processes, the increasing importance of data 
and the need for constant updating of com-
petencies require the creation of new organi-
zational forms that could ensure continuous 

learning, innovation and the provision of 
high-quality expertise.

The ecosystem approach helps strength-
en ties between business, government, edu-
cational institutions, and the expert commu-
nity. It creates a  flexible infrastructure for 
developing human capital and improving the 
effectiveness of management decisions.

The relevance is also related to the fact that 
sustainable ecosystems help the state to re-
spond more quickly to socio-economic chang-
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es. They improve the quality of public services 
and reduce administrative costs by combining 
knowledge, technology, and networking.

The purpose of the study
The purpose of this study is to explore 

the role and opportunities of sustainable ed-
ucational and consulting ecosystems in the 
transformation of market processes and pub-
lic administration systems. We intend to un-
derstand how they affect the effectiveness of 
decision-making, the level of innovation and 
the sustainability of development, as well as 
to propose a  conceptual model for their in-
tegration into socio-economic management.

Materials and research methods
The research is based on modern theories 

on the formation of educational and consult-
ing ecosystems. We also studied the analyti-
cal reports of international organizations and 
the scientific works of domestic and foreign 
authors in the field of digital transformation, 
knowledge management, organizational de-
velopment and public administration. The 
study used data on the work of existing edu-
cational platforms, expert networks, consult-
ing centers and public-private partnerships.

The methodological base of the research 
includes system and institutional analysis, 
comparative research methods, analysis of 
specific situations (cases), elements of net-

work theory and the concept of knowledge 
management. In the course of the work, 
methods of content analysis, expert assess-
ment and modeling of interactions within 
ecosystems are used. Such an integrated ap-
proach allows for a deeper understanding of 
how ecosystems maintain their stability, how 
they develop, how they create value, and how 
they influence the processes of market mod-
ernization and public administration.

The results of the study
The history of the development of consult-

ing ecosystems, which play an important role 
in the transformation of the market and pub-
lic administration, is a gradual process. They 
have evolved from simple, independent orga-
nizations into complex, interconnected intel-
lectual and digital platforms capable of having 
a significant impact on the economy, person-
nel policy, and government decision-making.

The first beginnings of ecosystems emerged 
in the middle of the XX century, when classi-
cal schools of business and management con-
sulting began to form. These schools defined 
management standards, trained qualified per-
sonnel, and provided expert research for gov-
ernment agencies without being integrated into 
a single structure. Their influence was limited, 
but they laid the foundation for further system-
atization of knowledge and the formation of 
stable professional communities (Table 1).

Table 1. The specifics of educational ecosystems: a review of research

The specifics of educational ecosystems Authors

A large number of stakeholders is an important prerequisite 
for the success of educational innovations. For innovations 
to be successful, it is necessary to reach agreement between 
representatives of the various sectors of society involved in the 
process.

M. A. De Souza Rodriguez 
and others (De Souza Ro-
driguez M. A., Chimenti P., 
Nogueira A. R., 2021)

The product, created as part of a public-private partnership, 
is aimed at meeting the needs of consumers, including par-
ents and teachers.

M. Abdul-Jabbar, B. L. Kur-
shan (Abdul-Jabbar M., 
Kurshan B. L., 2015)

Various educational institutions offer a variety of forms of 
education: schools, professional educational organizations, 
classical and corporate universities, state and non-state 
educational institutions, additional education organizations, 
as well as non-formal and informative learning projects. 
Thanks to this, people have new opportunities for develop-
ment. These educational institutions are not limited by geo-
graphical location and can use global educational resources.

V. V. Timchenko (Timchen-
ko V. V., 2019)
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The specifics of educational ecosystems Authors

The focus is on the joint activities of the subjects to create 
networked, human-centered educational systems that main-
tain harmony with the environment.

O.V. Zinevich,
E. A. Milekhina (Zinev-
ich O. V., Melekhina E. A., 
2023)

They are based on the principles of network interaction 
between educational institutions and students, which are 
aimed at forming a harmonious personality, as well as at 
developing the professional skills of each person and group 
of people throughout their lives.

E.N. Prokofiev (Prokofie-
va E. N., 2021)

With the development of the Internet 
in the 1990 s and early 2000 s, education-
al and consulting services began to move 
into the online space. The first major online 
platforms, distance learning programs, and 
digital knowledge libraries appeared which 
significantly expanded educational and ana-
lytical opportunities.

This period was a turning point, as the in-
stitutions were no longer isolated from each 
other. Networking between universities, 
companies, think tanks, and government 
agencies began to form. States have become 
more active in attracting foreign and local 
consultants to modernize administrative 
systems, and businesses to restructure their 
models. At this stage, there is an objective 
need for a more comprehensive and sustain-
able knowledge infrastructure.

In the 2010s, the ecosystem approach be-
gan to flourish. Educational platforms have 
moved from traditional to more complex 
models that connect participants with differ-
ent functions: students, experts, employers, 
and technology developers. Large consulting 
companies have begun actively creating re-
search laboratories, data centers, predictive 
models, and digital decision-making tools. At 
the same time, public administration faced 
growing challenges and began to use a wide 
range of external analytical partners.

The ecosystems of the period under re-
view demonstrated key signs of sustainabil-
ity, including the ability to continuously up-
date content, adapt to economic changes, 
and integrate artificial intelligence into edu-
cational and expert processes.

The 2020 pandemic accelerated the tran-
sition to a digital and hybrid model of edu-
cation and consulting, turning these areas 
into key elements of market transformation. 

The massive introduction of online learning, 
the rapid growth of EdTech companies, the 
developmete ecosystems. These ecosystems 
not only facilitate knowledge transfer, but 
also provide forecasting, project support, hu-
man resource development, and automation 
of management decisions. At this time, sus-
tainability began to be seen as the ability of 
systems to maintain high quality and adapt 
to uncertainty, achieved through the integra-
tion of data, technology, and human skills.

At the present stage, sustainable educa-
tional and consulting ecosystems have be-
come the most important factor determining 
the development of markets and public ad-
ministration (Fig. 1). They contribute to the 
formation of personnel models, the creation 
of tools for analysis and monitoring, provide 
the state and business with objective data and 
forecasts, and help to build long-term trajec-
tories for the development of territories and 
organizations. Ecosystems have gone beyond 
a simple addition to the management infra-
structure and have become a  key element 
influencing the competitiveness of the econ-
omy, the effectiveness of institutions and the 
depth of social transformation.

It is important to note that modern edu-
cational and consulting ecosystems are com-
plex systems that combine training, analytics, 
data management, and expert support. Their 
main task is the formation of competencies, 
solutions and management models capable 
of transforming the market and improving 
the quality of public administration. The fol-
lowing are examples of such ecosystems and 
the technologies they are based on.

Major educational platforms such as 
Coursera, edX, FutureLearn, and Udacity 
are creating unique ecosystems that connect 
universities, technology companies, govern-
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ment agencies, and millions of users. These 
platforms not only offer access to mass edu-
cation, but are also becoming important tools 
for training qualified personnel for the digi-
tal economy. They influence the structure of 
demand; contribute to the emergence of new 
professions and the formation of internation-

al standards of education. Such ecosystems 
are actively implementing adaptive learning 
technologies, recommendation mechanisms, 
and automated analytics. This makes them 
effective tools for transforming HR systems 
in both the private and public sectors.

Figure 1. Unified educational ecosystem

The consulting ecosystems of the world’s 
leading companies such as McKinsey, BCG, 
Deloitte and PwC are actively developing, be-
coming centers of expertise and innovative 
technologies. They create their own digital 
platforms designed for processing big data, 
analyzing trends, modeling socio-economic 
processes, and evaluating the effectiveness 
of government programs. They integrate ma-
chine learning; build predictive models, and 
use cloud services and end-to-end analytical 
tools in their ecosystems. This allows them 
not only to provide consultations, but also 
to actively participate in the development 
of territorial development strategies, public 
administration reform, and optimization of 
budget processes and assessment of the qual-
ity of public services.

The examples that we can observe in 
Russia demonstrate the process of ecosys-

tem formation around national projects and 
digital platforms. The SberObrazovanie eco-
system is a  complex of services, including 
Skillbox, Netology, and Agi.ru, which create 
sustainable educational environments. These 
platforms combine training, career paths, 
digital analytics, as well as platform-based 
methodologies and tools for mass competen-
cy assessment. Platforms such as Gosudarst-
vo, Gostech, and Sotsgarant are actively de-
veloping in the field of public administration. 
They are being updated with new consulting 
and analytical modules, from comprehensive 
regional assessment to automated decision 
support systems. Scientific and educational 
centers and competence centers are being 
formed based on universities, which com-
bine personnel training, scientific research 
and high-tech consulting with government 
customers.
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The main technologies that make these 
ecosystems resilient and transformative in-
clude:

−  Artificial intelligence, which helps to 
individualize learning, predict results, 
and automate analytical processes.

−  Big data used to monitor markets, as-
sess regional development, and ana-
lyze the effectiveness of government 
programs.

−  Platform architectures that integrate 
participants, data, and services into 
a single environment.

−  Cloud infrastructure that ensures eco-
system scalability.

−  Knowledge management systems that 
create intelligent databases of cases, 
practices, and research.

−  Digital twins of organizations and ter-
ritories used for modeling manage-
ment decisions.

−  Competence assessment and career 
navigation tools that influence the for-
mation of personnel systems.

The combination of these examples and 
technologies transforms educational and 
consulting ecosystems not just into services, 
but also into strategic tools for market trans-
formation and public administration. They 
train personnel for the digital economy, cre-
ate intelligent tools for analysis and decision-
making, provide government and business 
with reliable expert advice, and support the 
long-term development of territories and in-
dustries.

It should be noted that modern educa-
tional and consulting ecosystems, despite 
their enormous potential in market trans-
formation and public administration, face 
serious systemic difficulties that hinder 
their expansion and sustainable develop-
ment.

One of the main problems is the fragmen-
tation of data and the lack of uniform stan-
dards for their exchange. This significantly 
limits the integration of platforms, analytical 
tools, and management services, which in 
turn reduces the effectiveness of interagency 
and intersectoral collaboration.

There is also a gap between rapidly devel-
oping digital technologies and the regulatory 
framework, which is adapting rather slowly. 
This hinders the introduction of end-to-end 

analytics, artificial intelligence, and automat-
ed decision support systems into public ad-
ministration.

There is also a shortage of specialists with 
skills in digital management, working with 
big data and creating platform solutions. 
Because of this, organizations are forced to 
rely on external contractors, which makes it 
difficult to develop sustainable internal com-
petencies.

In modern educational systems, prob-
lems related to the quality of content, the 
lack of reliability of competence assessment 
systems and the discrepancy between ed-
ucational trajectories and the real needs of 
the labor market are particularly acute. This 
leads to a  decrease in efficiency in training 
personnel for the economy.

Consulting ecosystems are experiencing 
significant limitations due to the unavailabil-
ity of public sector data, which negatively af-
fects the quality of modeling and forecasting. 
Their work is further complicated by the in-
sufficient maturity of management process-
es, which often lack a  culture of analytical 
justification of decisions.

Digital inequality between regions re-
mains a  significant problem. This leads to 
uneven access to modern educational and 
analytical services, which exacerbates the 
imbalances in regional development. In ad-
dition, many ecosystems are developing as 
commercial or departmental products. This 
creates risks of excessive competition, infra-
structure incompatibility, and data closure. 
However, effective transformation of public 
administration requires open standards and 
coordination at the State level.

These problems require a  comprehen-
sive approach to their solution. It should 
include developing the skills and abilities of 
employees, improving the digital infrastruc-
ture, improving the regulatory framework, 
and creating mechanisms that will combine 
different platforms. This is the only way ed-
ucational and consulting ecosystems can be-
come a driving force for the transformation 
of the market and the public administration 
system.

In our opinion, to solve the problems that 
arise in the process of ecosystem develop-
ment, it is necessary to apply an integrated 
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approach that includes technological, organi-
zational and regulatory measures.

A  key focus is the creation of a  unified 
data infrastructure that will be based on na-
tional standards for storing, exchanging, and 
processing information. This will ensure the 
compatibility of different platforms, increase 
the accuracy of analytics and accelerate the 
process of introducing digital services into 
management processes.

At the same time, it is necessary to make 
changes to the regulatory framework. This 
includes simplifying procedures for integrat-
ing digital solutions, introducing so-called 
regulatory sandboxes, and developing mod-
els for the ethical use of artificial intelligence. 
All this will make ecosystems more flexible 
and innovative.

An important aspect is the development 
of human resources. Modern retraining pro-
grams, the integration of educational trajec-
tories with the real needs of the market, as 
well as the formation of a culture of working 
with data and project management contrib-
ute to the sustainable growth of the compe-
tence of specialists both in the public sector 
and in business.

In order for educational systems to be-
come better, it is necessary to introduce 
adaptive digital platforms, develop objec-
tive competence assessment systems, create 
mechanisms for independent content review, 
and establish close communication with em-
ployers. All this will help to reduce the gap 
between training and real tasks at work.

Consulting ecosystems will develop more 
efficiently if we expand access to government 
data, create interagency analytical centers, 
and standardize forecasting methodologies. 
This will improve the quality of recommen-
dations and make them more reasonable.

To eliminate digital inequality in the re-
gions, it is necessary to invest in the devel-
opment of communication infrastructure, 
support local innovation centers and encour-
age the use of domestic platforms. This will 
ensure equal access to modern development 
tools for all.

Conclusions
The formation of educational and con-

sulting ecosystems, which play a key role in 
the transformation of the market and the 
public administration system, is becoming 
an essential condition for successful digital 
transformation. Their impact can be seen 
in accelerating knowledge sharing, develop-
ing flexible skills, improving the quality of 
management decisions, and creating a  sus-
tainable data infrastructure that will support 
innovation over time. One of the main results 
of this process is the strengthening of ties be-
tween the state, business and society. This 
makes it possible to more accurately predict 
development, respond quickly to challenges, 
and create an open and effectively managed 
environment.

Comprehensive modernization of the leg-
islative framework, technological infrastruc-
ture and human resources makes it possible 
to achieve a  synergistic effect. As a  result, 
ecosystems do not just become tools, but be-
come the driving force of structural change. 
The integration of educational and consult-
ing ecosystems creates the basis for sustain-
able and innovative development, which con-
tributes to improving the competitiveness of 
the economy and the effectiveness of public 
administration in the context of the increas-
ing complexity of modern processes.
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Abstract
Nowadays, green finance is a valuable instrument for achieving the long-term sustainabil-

ity and competitiveness of a business. Green finance encompasses various types of financial 
instruments, such as: green loans, green bonds, and green investments. These financial instru-
ments are used to finance business activities that offer environmental benefits. For small and 
medium-sized enterprises (SMEs) that are already adapting to climate change, the real value 
lies not only in the accessibility of green finance but also in the creation of sustainable business 
models that link to their financial viability and the achievement of environmental benefits. The 
purpose of this study is to determine the advantages and prospects of using green finance in 
the field of business sustainability
Keywords: Green Finance, Green Loans, Green Bonds, Business Sustainability

Introduction
Green Finance refers to a comprehensive 

suite of financial instruments and services 
specifically designed to support projects that 
generate positive environmental impacts and 
foster sustainable development. Among the 
most prevalent forms of green finance are: 
Green Bonds; Green Loans (including Green 
Mortgages); Green Investment Funds.

A  fundamental component of green fi-
nance is the integration of ESG criteria (En-
vironmental, Social, and Governance). This 
framework ensures that investors evaluate not 
only financial returns but also a company’s en-
vironmental stewardship, social responsibili-
ty, and corporate governance transparency.

Research method
In the research process, we consider ma-

terials about Sustainable and Green finance 
published by Georgian and foreign scientists 
in local and international scientific journals, 
the results of research from international 
rating organizations, and statistical data. The 
study is based on the processing of second-
ary analytical materials derived from open 
sources. The methods of analysis and synthe-
sis, deduction and induction are used as the 
research methodology.

Results analysis
When we use the term ‘sustainable busi-

ness’ (or ‘green business’), we generally refer 
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to businesses that prioritize not only profit in 
their operations but also uphold environmen-
tal and social responsibility. Green finance has 
become a highly topical issue globally in recent 
decades. It is linked to the goals of the Paris 
Climate Agreement (reducing greenhouse gas 
emissions in the atmosphere), as well as the 
UN Sustainable Development Goals (SDGs). 
For financing to be considered “green”, the 
project must meet certain criteria. The → con-
cept of sustainable finance → has → evolved 
as part → of → the → broader notion → of → 
business → sustainability → over → the → 
last → decades (Dirk Schoenmaker, 2019).

These criteria contribute to guaranteeing 
that the investment is truly allocated to fund 
environmental initiatives. By implementing 
a  social standard, a  company publicly de-
clares its commitment to environmental pro-
tection, minimizes harmful impacts on the 
environment, ensures the creation of a  safe 
environment for future generations and pro-
motes sustainable development (Mzevinar 
Nozadze, 2025).

Green finance and sustainable business 
create a synergy, where businesses integrate 
environmental, social, and governance (ESG) 
principles into their long-term perspective. 
The evolution of business social responsi-
bility reflects the relationship between the 
success of business entities and social ben-
efits, which leads to an integrated approach 
to the field of business social responsibility 
(Mzevinar Nozadze T. B., 2024). While green 
finance provides investments through inno-
vative financial instruments (green bonds 
and green loans) for projects that reduce 
harmful environmental impact.

This was a truly unprecedented event inthe 
history of financial markets, whichtoa certain 
extent contributed to the spread of the men-
tioned financial instrument and thegrowth of 
its popularity (Rusudan Kutateladze, 2025). 
Furthermore, business sustainability requires 
specific investments, the financing of which is 
only possible through the joint participation 
of the public and private sectors.

To increase the scale of green finance, 
significant government intervention is re-
quired, which involves defining norms, rules, 
and strategies for the creators of green fi-
nancial instruments. Business entities must 
clearly understand which financial products, 

activities, or technologies can be classified 
as green. In the process of issuing and circu-
lating green bonds, companies take into ac-
count the Green Bond Principles, developed 
by the International Capital Markets Associ-
ation (Nino Makatsaria, 2025).

Among the wide range of green finance 
instruments (loans, credits, emission per-
mits, green procurement mechanisms, etc.), 
the fastest growth has been observed in the 
field of green bonds. The cumulative amount 
of green, social, sustainability, sustainability-
linked, and transition (labeled sustainable) 
bonds issued in the market. Green bond issu-
ances represented the largest share of the la-
beled sustainable bond market, representing 
53.2% of the overall issuances in Q1 2025, 
with a significant rise in sustainability issu-
ances (Labeled Sustainable Bonds).

“Green Projects should provide clear en-
vironmentalbenefits, which will be assessed 
and, where feasible, quantified by the issuer” 
(Green Bond Principles, June 2025). The fi-
nancing of environmental concerns, such as: 
the mitigation of greenhouse gas emissions, 
the management of natural resources, the 
protection of biodiversity, and energy efficien-
cy, falls into the category of „green finance“ 
and is encompassed by the “environmental 
finance” umbrella, which allocates funds for 
financing projects and initiatives designated 
with a green label. What impact does green fi-
nance have on business sustainability?

Green finance not only ensures the cre-
ation of safe environmental conditions for 
future generations but also allows businesses 
to gain the following advantages:

—  Attracting Investments. Investors 
are increasingly interested in “green” proj-
ects. Companies that demonstrate a  com-
mitment to sustainable development become 
more attractive for investment.

—  Access to Concessional Financ-
ing. “Green” loans, bonds, and other instru-
ments are often offered under more favorable 
terms compared to traditional ones. This fi-
nancial assistance, in the form of subsidies, 
stimulates the development of the recycling 
industry and promotes the more efficient use 
of resources.

—  Improving the Company’s Im-
age. The involvement of a business in green 
projects positively affects the company’s im-
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age, increases the loyalty of customers and 
employees, and strengthens its reputation as 
a socially responsible business.

—  Gaining a  Competitive Advan-
tage. Consumers are increasingly choosing 
environmentally friendly products and ser-
vices. Companies implementing green tech-
nologies gain a  competitive advantage and 
strengthen their reputation.

Currently, business entities, including 
small and medium-sized enterprises (SMEs), 
corporations, and commercial banks, are ac-
tively adopting and implementing the global-
ly recognized ESG principles. One prominent 
example of successful green financing is the 
Spanish utility company Iberdrola, which is 
a  world leader in issuing green bonds to fi-
nance significant investments in renewable 
energy projects. Iberdrola has issued €1 
billion in green hybrid bonds, becoming the 
first company to align this class of instru-
ment with the European Union Green Bond 
Standard (EUGBS). The issuance, eight 
times oversubscribed with over €8 billion in 
demand, drew participation from more than 
400 institutional investors globally (Iberdro-
la Raises €1B in First EU Green Hybrid Bond 
After Strong Investor Demand).

Regarding green finance and its impact 
on business sustainability, we can state that 
this type of financing and its financial in-
struments are gradually gaining more pop-
ularity in developing countries, including 
Georgia. In a country, especially in a devel-
oping country, it is quite difficult, long and 
time-consuming way to form and develop 
the business environment (Mzevinar Noza-
dze N. C., April 2024).

The Sustainable Finance Taxonomy was 
developed by the National Bank of Georgia 
in collaboration with local and international 
experts and stakeholders. Taxonomy catego-
ries and corresponding technical criteria are 
developed in accordance with the best inter-
national practice, while the characteristics 

of the Georgian economy are also well-inte-
grated. Nevertheless, the universally adopt-
ed definitions and sustainable development 
reporting frameworks exhibit cross-country 
variations, and efforts are being made toward 
their gradual harmonization.

In the practice of some countries, the is-
suers of “green” bonds have a greater guaran-
tee of receiving benefits, in which the support 
and financial benefits provided to them by the 
state play a big role (Mzevinar Nozadze N. S., 
2025). Georgia’s economic policy aims to 
support the private sector, particularly small 
and medium-sized enterprises (SMEs), and 
to create a  favorable business environment 
(Tea Kasradze).

Georgian businesses have access to green 
finance to assist investments in resource effi-
ciency, energy and green supply chains. Only 
in 2024, $300 millionworth of green bonds 
were issued by a Georgian companies (Green 
Finance Landscape in Georgia and Regional 
Best Practices, December, 2024). However, 
credit lines provided by international finan-
cial institutions (IFIs) and disbursed through 
local banks are the primary source of longterm 
funding for green developments in Georgia.

Conclusion
Access to green finance stimulates the de-

velopment and implementation of innovative 
solutions that can become a source of com-
petitive advantage and facilitate business 
growth.

The integration of the ESG approach into 
business sustainability requires the trans-
formation of a company’s business model by 
incorporating sustainable development goals 
and utilizing relevant instruments, including 
green finance tools.

It is crucial to increase the accessibility 
of green finance for entities involved in busi-
ness, as this represents a prerequisite for en-
suring the sustainability of the economy and 
society as a whole.
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Abstract
The article discusses an in-depth negotiation strategy that makes it possible to successfully 

conclude international corporate transactions in conditions of “expensive capital”, increased 
volatility and a complicated regulatory environment. The article emphasizes that the rising 
cost of borrowed resources and stricter requirements of investors and creditors are changing 
the logic of negotiations. Now, the key factors are not only the price and timing, but also the 
distribution of financial, legal and operational risks, the establishment of liability limits, ter-
mination conditions, performance guarantees and mechanisms for adapting the transaction to 
changes in external conditions. In addition, the multilevel nature of global transactions increas-
es information asymmetry, increases the likelihood of delays, and requires management of an 
“operational closure model.” Based on the generalization of modern approaches to the theory 
of negotiations, the article systematizes the instruments of contractual risk consolidation. This 
makes the outcome of the transaction more predictable and increases the stability of its legal 
structure. The study drew important conclusions that in order to increase the effectiveness 
of negotiations and reduce the likelihood of transaction disruption, it is necessary to conduct 
risk-based training, standardize disclosures, and manage the approval process.
Keywords: international negotiations, corporate transactions, cross-border transactions, 
negotiation strategy, risk management, contractual mechanisms, compliance, interest rates, 
transaction structure, complexity management

Relevance of the study
The importance of this topic is due to the 

fact that today international corporate trans-
actions are concluded in conditions of high 
capital costs, unstable markets and a compli-
cated regulatory environment. The increase 
in the cost of borrowed resources and the 
tightening of the requirements of investors 

and creditors are changing the approach to 
negotiations. It becomes critically important 
for the parties to not only agree on the price 
and timing, but also to allocate financial, le-
gal and operational risks, set limits of liabil-
ity, determine the terms of termination, pro-
vide performance guarantees and provide 
mechanisms for adapting the transaction to 
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changes in external conditions. As a  result, 
negotiations go beyond tactical techniques 
and become a strategic management tool that 
directly affects the sustainability of corporate 
decisions and the economic impact of trans-
formations.

Global transactions in the modern world 
are becoming more complex and multilevel. 
They involve several jurisdictions, regulators, 
stakeholders, as well as professional interme-
diaries and consultants. Because of this, it is 
becoming increasingly difficult to coordinate 
positions, and the information asymmetry is 
becoming more obvious. This increases the 
risk of delays or disruption of the transaction.

In such circumstances, a carefully devel-
oped negotiation strategy is of particular im-
portance. It helps to control the positions of 
the parties, create coalitions of stakeholders, 
reduce transaction costs and find a  balance 
between the speed of decision-making and 
the quality of legal and financial protection. 
Thus, the appeal to strategic negotiation 
management when concluding global cor-
porate transactions is relevant and practice-
oriented. It responds to the business’s de-
mand for reproducible methods that will 
help reduce uncertainty, protect the interests 
of the parties, and increase the predictability 
of results in an environment of high stakes, 
increased risks, and an increasingly complex 
architecture of international agreements.

The purpose of the study
The purpose of this study is to understand 

how the rising cost of capital and the increas-
ing complexity of the institutional and regu-
latory environment affect the strategy of in-
ternational corporate negotiations. We strive 
to systematize effective methods of managing 
conflicting interests of the parties, risks and 
multilevel complexity that arise when con-
cluding large international transactions.

Materials and research methods
In the course of the research, we relied on 

modern negotiation theories, corporate risk 
management concepts, and generally accept-
ed risk allocation tools within contracts, as 
well as open methodological and analytical 
materials that describe the practice of struc-
turing transactions and decision-making in 
conditions of high uncertainty.

In the course of our work, we used vari-
ous methods: theoretical analysis and gener-
alization, comparative analysis of negotiation 
strategies, systematization of risks, as well as 
logical and structural analysis of multilevel 
factors and their impact on the negotiation 
process and the completion of the transaction.

The results of the study
In international business, negotiations are 

a complex process in which the parties seek to 
agree on the terms of the exchange, the distri-
bution of risks and responsibilities. The suc-
cess of these negotiations depends not only 
on the “price offer”, but also on many other 
factors: the structure of the participants’ in-
terests, their alternatives, the institutional 
environment, cultural differences and dispute 
resolution procedures. The methodology of 
negotiation analysis in international business 
usually includes a combination of behavioral 
models that explain how parties make deci-
sions and respond to pressure, economic and 
organizational approaches that describe the 
formation of a “pie of value” and its division, 
as well as legal frameworks that define the 
available enforcement and protection mecha-
nisms in cross-border transactions.

In modern negotiation theory, it is cus-
tomary to distinguish two strategies: “dis-
tributive” and “integrative”. The first strategy 
focuses on the allocation of a fixed resource 
and the pursuit of one-sided gain, while the 
second is aimed at a joint search for options 
that will increase overall benefits and allow 
for better alignment of interests. The text-
books describe these strategies as two dif-
ferent sets of tactics and attitudes that affect 
the behavior of participants (for example, 
rigidity of positions, information exchange, 
attitudes towards trust and the duration of 
relationships) and the type of outcome (com-
petitive “win-loss” or cooperative “win-win”) 
(Negotiation web).

An important part of the negotiation 
methodology is working with alternatives 
and the so-called “zone of possible agree-
ment”. This approach, which has become 
widespread in business practice and academ-
ic education, emphasizes that before start-
ing negotiations, the best alternative to the 
BATNA agreement must be determined. It 
will become the minimum basis for decision-
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making. In addition, it is necessary to eval-
uate the ranges of possible concessions and 
their intersection (ZOPA). This will help you 
understand whether it is possible to reach 
a  workable agreement and what conditions 
are within a  reasonable compromise. The 
practical significance of these categories lies 
in the fact that they allow us to separate the 
“desirable” from the “acceptable”. This re-
duces the risk of unfavorable concessions un-
der pressure and allows you to more clearly 
justify your position in conditions where the 
stakes are high (Sucuri WebSite Firewall – 
Access Denied).

The model of “principled negotiations” 
occupies a  special place in the negotiation 
process. It is based on separating people and 
problems, as well as focusing on interests 
rather than positions. Within the framework 
of this model, participants generate solu-

tions and choose the best one based on ob-
jective criteria. This approach was described 
in a classic negotiation source and is widely 
used as a basic learning standard. It serves as 
a basis for discussing the terms of the deal, 
reducing the risk of mutual pressure and per-
sonal confrontation.

A  special place in theory is occupied by 
cross-cultural approaches. This is due to the 
fact that international transactions take place 
in conditions of different approaches to hierar-
chy, individualism, uncertainty and long-term 
planning. Comparative cultural studies often 
use special measurements that make it possi-
ble to compare the “deep motives” of business 
behavior in different countries. Table 1 shows 
data on six such measurements for several 
countries. These data can be used as an empir-
ical basis to explain differences in the negotiat-
ing style and expectations of the parties.

Figure 1. Comparative indicators of cultural measurements according to 
the Hofstede model for individual countries (Country comparison tool)

These indicators are not a direct predic-
tion of the outcome of negotiations and can-
not replace a  detailed analysis of a  specific 
transaction. However, they can be useful for 
forming hypotheses about possible prefer-
ences of the parties. For example, one can 
assume how natural rigid hierarchical com-
munication will be, how directness will be 

perceived, how important formal procedures 
and detailed preparation are, as well as how 
orientation towards short-term results and 
willingness to invest in long-term relation-
ships correlate.

In international negotiations, high inter-
est rates are important not only as part of the 
overall macroeconomic context, but also as 
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a factor that directly affects the cost of cap-
ital, yield requirements, and allowable debt 
burden. This, in turn, narrows or expands the 
possibilities for compromise on key terms of 
the deal. In a  high-stakes environment, the 
parties re-evaluate time as a  resource, dis-
tribute risks between price and contractual 
terms, and more closely link the outcome of 
negotiations with the availability of financing 
and the requirements of external participants 
such as banks, investors, and regulators. The 
policies of the largest central banks indicate 
that global markets are still operating in an 
environment of significant interest rates.

During the negotiation process, special 
attention is paid to reviewing the value of as-
sets and changing the arguments related to 
the price. The expensive cost of capital makes 
cash flow forecasts more vulnerable to errors, 
so it is critically important to verify financial 
assumptions (through sensitivity analysis 
and stress scenarios). Negotiations are be-
coming contractual: the focus is shifting from 
general statements about future benefits to 
specific legal mechanisms that distribute 
risks and protect the parties in the event of 
a  deterioration in external conditions. Ana-
lyzing the transaction market, it can be seen 
that in conditions of unstable inflation and 
interest rates, participants are more likely 

to adjust the structure of transactions and 
increase the requirements for legal certainty 
and risk management.

Another way to influence negotiations is 
through changes in the financing discussion. 
As debt, servicing becomes more expensive, the 
importance of conditions related to debt obli-
gations, covenants, and “financing as a condi-
tion for closing a deal” increases. This leads to 
a redistribution of forces: a party that controls 
access to capital or is able to close a deal with-
out expensive debt gets more opportunities to 
set its own terms. And a party that depends on 
external financing is forced to compensate for 
the risks of the other party, with either price, 
guarantees, or a payment structure.

Due to the high cost of capital, negotia-
tions are increasingly shifting the focus from 
discussing a  single price to discussing how 
to distribute uncertainty over time. In prac-
tice, this is reflected in the increased use of 
deferred payments and conditional price el-
ements, such as earn-out, as well as in the 
growing interest in instruments that partially 
replace external debt, such as vendor loans. 
Industry reviews of the terms of transactions 
directly indicate an increase in the use of 
earn-out and more frequent access to vendor 
loans against the background of the high cost 
of external debt financing (Table 1).

Table 1. Changes in the applied pricing and financing mechanisms 
in M&A transactions in conditions of high debt cost

Mechanism Why is it becoming more in de-
mand at high rates

A typical negotiation conflict 
over the mechanism

Earn-out Reduces the risk of overpayment in 
the absence of accurate forecasts and 
transfers part of the cost for the period 
after closing.

Metrics and calculation period; 
post-closure management control; 
acceleration/early payment rules.

Vendor loan Partially compensates for expensive 
external debt and helps to eliminate 
the difference between the expected 
and actual cost.

Percentage/ collateral/ subordi-
nation; default triggers; priority of 
requirements.

Deferred pay-
ment

Provides the customer with liquidity 
and strengthens the financial struc-
ture.

Guarantees and collateral; condi-
tions of early recovery; connection 
with violation of the terms.

Enhanced 
guarantees and 
assurances

They help to compensate for the in-
creased likelihood of negative scenari-
os and increase confidence in the deal.

Limits of liability; disclosures; ex-
clusions; duration and procedure 
for filing claims.

A source: author’s development based on (Deal Terms Report 2025: European Market)
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In conclusion, in a  high-stakes environ-
ment, time and regulatory predictability are 
of particular importance. This leads to the 
fact that in negotiations it becomes increas-
ingly important to agree on conditions that 
allow you to control the process: deadlines, 
closing conditions, grounds for termination 
of the transaction, as well as the distribution 
of regulatory and possible delays. According 
to M&A market experts, in light of changes 
in the macroeconomic environment and the 
regulatory agenda, companies and investors 
are paying more and more attention to the le-
gal conditions and structure that ensure the 
successful completion of the transaction and 
allow effective risk management.

In international corporate negotiations, 
risk management is carried out in accor-
dance with the approaches adopted in the 
field of management and audit. In these dis-
ciplines, risk is seen as an integral part of 
strategy, closely related to business goals. It 
affects decision-making, control over their 
execution, and the quality of information dis-
closure to management. Negotiations in this 

context turn into a  process of transforming 
identified risks into legally established mech-
anisms. What cannot be reliably reduced 
through organizational measures is fixed in 
the transaction structure, closing conditions, 
allocation of responsibilities, and dispute 
resolution procedures.

In real practice, risk-based negotiations 
begin by dividing a  transaction into sepa-
rate verifiable blocks. These blocks include 
commercial assumptions, the legal status of 
assets, regulatory restrictions, sanctions and 
compliance factors, as well as operational 
dependencies and execution risks. Then the 
parties agree on which risks are critical for 
closing the transaction, and which can be 
compensated or taken into account in con-
trol procedures. In conditions of uncertainty, 
the unified clauses on force majeure and sig-
nificant change of circumstances developed 
by the International Chamber of Commerce 
(ICC) are of particular importance. These 
clauses increase legal certainty and deter-
mine in advance the consequences of obsta-
cles or changes in the terms of the contract.

Table 2. Contractual risk management tools in an 
international transaction and their purpose

Instrument What risk do we exclude What exactly is agreed upon 
in the negotiations

Representations, 
Warranties, and Dis-
closures

There is a risk of receiving false 
information about the purpose of 
the transaction and assets.

The scope of guarantees provid-
ed, exceptions to them, standards 
of knowledge, the procedure and 
format of information disclosure.

Closing Conditions 
and Preliminary Cov-
enants

There is a risk that the company 
will not be able to complete its op-
erations due to regulatory require-
ments, lack of financing, or the 
need to obtain corporate permits.

A list of conditions, the procedure 
for their fulfillment, deadlines 
and possible consequences of 
non-compliance.

Limitation of Liabil-
ity and Indemnifica-
tion Procedures

The risk of unforeseen financial 
losses.

Limits, deductibles, time limits 
for filing a claim, and the proce-
dure for calculating damages.

Retentions/Securi-
ties of Performance 
(Including through 
Escrow)

There is a risk that the obliga-
tions will not be fulfilled after the 
closure.

The amount of the deduction; the 
events that serve as the basis for 
the write-off; the procedure for 
resolving possible disagreements.

Force Majeure and 
Hardship Clauses 
(ICC)

The risk of non-fulfillment of 
obligations or significant changes 
in the situation.

Criteria for the event, notifica-
tion, consequences, possibility of 
revision or termination.

A source: author’s development based on (Icc Force Majeure and Hardship Clauses)
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To demonstrate how risks are transformed 
into contractual decisions, table 2 below 
shows the main risk management tools in an 
international transaction and their purpose.

Global corporate transactions are a com-
plex process that includes several aspects: 
commercial, financial, legal and regulatory. 
Even if the parties reach an agreement on 
the price and the basic ownership structure, 
the result depends on external control pro-
cedures, which have their own deadlines, cri-
teria and disclosure requirements. Complex-
ity management in the negotiation process 
implies control over a  multi-level system of 
approvals and the creation of a  contractual 
structure that will be feasible and economical-
ly justified, despite possible delays, regulatory 
conditions and the need for adjustments.

The main reason for the multilevel is re-
lated to antitrust control and inspections of 
foreign investments for national security, es-
pecially when it comes to cross-border trans-
actions. These regimes significantly expand 
the agenda of negotiations: the parties need 
to agree in advance on a  list of permits and 
notifications, assign responsibilities for the 
preparation of materials, and determine the 
consequences of possible delays, terms of 
closing the transaction and rules of conduct 
in case of conditional approval or require-
ments of the regulatory authority (Regula-
tion (Eu) 2019/452 of The European Parlia-
ment and of The Council).

As a result, the “operational closure mod-
el” becomes the main tool that allows you to 
manage the complexity of the process. It de-
termines who interacts with regulators and 
how, what risks are considered critical, what 
measures are acceptable to obtain approval, 
how costs and responsibilities are distrib-
uted, and what exit rights are provided in 
case of an adverse development. The multi-
stakeholder composition of the process, in-
cluding creditors, consultants, auditors, and 
other stakeholders, further complicates the 
situation. That is why a  single communica-
tion channel, data discipline, and consistent 
document control and disclosure procedures 
are critically important.

The development of a  deep negotiation 
strategy in international corporate transac-
tions implies a transition from situational de-
cisions to a well-thought-out model in which 

economic conditions, legal mechanisms and 
the management process are interconnected. 
Efficiency is achieved through a  clear state-
ment of goals and constraints at the prepara-
tion stage. The subject of negotiations usually 
includes not only the price, but also the pro-
cedure for closing the transaction, the distri-
bution of risks, requirements for compliance 
with legislation and the consequences of pos-
sible adverse events. The strategy should take 
into account the interests of the parties and 
acceptable concessions, as well as include spe-
cific contractual instruments. This will mini-
mize the likelihood of future disputes.

The effectiveness of negotiations increases 
due to the fact that the information prepara-
tion and management process is standardized. 
This implies the use of uniform source data, 
clear rules for information disclosure, as well 
as the establishment of an agreed communi-
cation channel and version control of docu-
ments. A  risk-based approach is an import-
ant aspect of negotiations. It involves ranking 
risks according to their degree of criticality 
and consolidating them through closing con-
ditions, obligations of the parties, limitations 
of liability and dispute resolution procedures. 
In addition, the effectiveness of negotiations 
is significantly improved due to a clear distri-
bution of roles in the team, the discipline of 
agreeing on concessions and the predictabil-
ity of interaction. These factors contribute to 
building trust between the parties and speed-
ing up the process of reaching an agreement.

Conclusions
Thus, in conditions of high capital costs 

and a  volatile external environment, inter-
national corporate transactions become 
a strategic management tool. The key factors 
in such negotiations are the distribution of 
risks and the legal certainty of the terms. The 
effectiveness of negotiations is significantly 
enhanced by a  risk-based approach. It in-
volves dividing the transaction into verifiable 
blocks, identifying critical risks for its com-
pletion and consolidating them in the form 
of representations and guarantees, closing 
conditions, limitations of liability, security 
mechanisms and agreed procedures in case 
of obstacles or significant changes in cir-
cumstances. The multilevel nature of global 
transactions requires a managed “operation-
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al closure model” and coordination with reg-
ulators and other stakeholders. Standardiza-
tion of training, information management, 

and decision-making discipline reduce trans-
action costs, build trust, and increase the 
predictability of negotiation outcomes.
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Abstract
An innovative composite material characterized by the combination of high thermal con-

ductivity, electrical conductivity, and mechanical strength is presented. The material is based 
on a three-dimensional structure composed of nanoscale multilayer spherical capsules forming 
a pseudo-spongy volume with uniform distribution of thermal and electrical flows. The compos-
ite demonstrates stable performance under high thermal loads and pulsed energy conditions, 
which makes it suitable for miniature high-energy electronic components and smart home 
infrastructure. The structure, fabrication principles, and key performance advantages of the 
material are examined.
Keywords: Composite material; pseudo-spongy composite; pseudo-porous composite; na-
noscale capsules; three-dimensional composite structure; mechanical strength; thermal con-
ductivity; electrical conductivity; 3D lattice; microspheres; dielectric spheres; high-energy 
systems

Introduction
The development of smart home tech-

nologies and compact high-energy electron-
ic systems is accompanied by increasing 
demands for materials capable of providing 
both efficient heat dissipation and electrical 
conductivity. Traditional metal composites – 
such as copper–tungsten, copper–molybde-
num, or diamond–copper materials – remain 
limited in their ability to dissipate thermal 

and electrical energy under high power den-
sity conditions.

The proposed composite material ad-
dresses these limitations through a  three-
dimensional nanocapsule architecture that 
enables uniform heat and current distribution 
within a pseudo-spongy structural volume.

Structure of the Innovative Composite
1)	 Nanocapsule Architecture
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The material is formed from a multitude 
of identical nanoscale multilayer spherical 
capsules. Each capsule consists of:

•	 a  solid spherical core made from 
a material featuring minimal thermal 
expansion, such as synthetic diamond;

•	 plastic metal shells, composed of 
highly conductive materials such as 
copper or silver.

This combination ensures a balanced set 
of properties: high structural rigidity due to 
the core and excellent conductivity and plas-
ticity due to the metallic shells.

2)	 Formation of the Three-
Dimensional Structure

The capsules assemble into a  regular 
three-dimensional lattice in which each ele-
ment has an equivalent system of contacts. 
This provides:

•	 stable geometric configuration;
•	 absence of internal deformation;
•	 precise calibration of structural pa-

rameters.

Physical and Technical Properties
1)	 Thermal and Electrical Conduc-

tivity
The pseudo-spongy organization of the 

composite ensures:
•	 uniform heat spreading;
•	 reduction of localized overheating 

zones;
•	 high-speed current transfer through-

out the volume.
The nanoscale capsule architecture con-

tributes to enhanced thermal and electrical 
conductivity.

2)	 Mechanical Strength and Sta-
bility

The combination of a solid core and plas-
tic shells provides:

•	 resistance to mechanical impact and 
thermal shock;

•	 minimization of internal stresses;
•	 preservation of geometry under high 

pressures.
3)	 Resistance to Pulsed Loads
The material can efficiently absorb 

high-amplitude energy pulses while main-
taining stable performance in rapidly chang-
ing operating modes, which is essential for 
miniature electronic components.

Composite Manufacturing Technology
The fabrication process includes several 

key stages:
1.	 Synthesis of nanoscale multilay-

er capsules.
2.	 Assembly of the capsules into 

a  three-dimensional pseudo-spongy 
structure.

3.	 Final plastic calibration in 
a cold-flow regime, enabling:

•	 elimination of internal stresses,
•	 reduction of inter-capsule gaps,
•	 increased efficiency of heat and cur-

rent dissipation.
Strict control at all stages ensures repro-

ducibility and stability of the material’s func-
tional properties.

Applications and Prospects
The composite is particularly effective in 

environments with high energy concentra-
tion, such as:

•	 semiconductor laser packaging;
•	 miniature electronic modules;
•	 high-frequency and pulsed systems;
•	 smart home infrastructure compo-

nents.
Example: Semiconductor Laser 

Package
The material:
•	 ensures efficient heat dissipation, sta-

bilizing the operating temperature at 
25–27 °C;

•	 enables reduction of device size with-
out compromising heat dissipation 
performance;

•	 provides reliable operation in pulsed 
regimes with peak loads exceeding 
nominal values.

A  distinctive advantage is the ability to 
combine functions of thermal and electrical 
conductivity within a  single homogeneous 
structure, enabling simplified and more effi-
cient device architectures.

Conclusion
The composite material featuring a three-

dimensional nanocapsule structure presents 
a  promising solution for high-energy elec-
tronic systems. Its key advantages include 
high thermal and electrical conductivity, me-
chanical durability, and resistance to pulsed 
loads.
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The proposed material has strong poten-
tial for application in smart home systems, 
microelectronics, and modern devices re-

quiring efficient management of thermal and 
electrical flows.
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Abstract
The use of TRIZ and ARIZ analytical tools in US patent applications, including those involv-

ing technical systems with elements of artificial intelligence and artificial neural networks, is 
an optimal approach when preparing application materials for an integrative patent.

The use of modern versions and variations of TRIZ and ARIZ is only one of many possible 
tools when preparing a patent application. It is important to understand that the effectiveness 
of the process is largely determined by a set of measures, including the protection of technical 
solutions, building relationships with investors and strategic partners, and properly presenting 
the project to experts.

Relationships with investors and potential strategic partners are particularly important in 
the innovation process. To convince investors of the financial attractiveness of a project, it is 
necessary to thoroughly explain the essence of the project to experts, including all technological 
and innovative aspects. Serious protection of the technical solutions underlying the product is 
essential at all stages of the project’s development.
Keywords: Technical systems; intelligent technical systems; technical subsystems; intelli-
gent technical subsystems; TRIZ analytical tools; ARIZ analytical tools; patent application; 
application of possible tools in the application; quantum computers; non-obviousness of the 
claimed technical solution

Key aspects of preparing 
a patent application

The title of a  proposed invention plays 
a  fundamentally important role in shaping 
the initial conceptual assessment made by 
the patent examination authority. It must 
not only unambiguously reflect the essence 
of the technical solution but also provide 
a  concise and precise commercial charac-
terization of its potential market impact 
within the relevant field of application. 

A  key requirement is to avoid any promo-
tional or emotionally charged language, 
such as “effective,” “best,” or “unique.” Such 
expressions are not regarded by experts as 
objective, and their presence may diminish 
the impartiality of the evaluation, compli-
cate the demonstration of innovation and 
non-obviousness, and weaken the overall 
credibility of the application.

The choice of title should be based on 
a  thorough analysis of market conditions, 
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assessment of current trends, and forecast-
ing of potential technological and commer-
cial developments. The title must reflect not 
only the current state of the industry but also 
the prospective applicability of the invention. 
Furthermore, if the applicant’s goal is to at-
tract investment or establish partnerships 
with technology companies, it is highly rec-
ommended that the title be aligned with the 
interests of potential investors and partners. 
This ensures strategic coherence in the appli-
cation, reinforces the perceived commercial 
significance of the development, and increas-
es the likelihood of a favorable expert review.

Particular attention should be given to 
the aspect of proving the invention’s non-ob-
viousness, which is a key factor for patent ex-
aminers, especially in the United States. The 
title should be formulated in such a way that 
it lays the groundwork for substantiating the 
invention’s uniqueness and innovative value. 
It should briefly and clearly convey the dis-
tinct technical and functional characteris-
tics that will later be elaborated upon in the 
application. Moreover, the title can serve as 
a strategic instrument for positioning the in-
vention within the intellectual property mar-
ket, ensuring a  competitive advantage and 
facilitating the integration of the patent into 
commercial and scientific initiatives.

It is also important to recognize that the 
title forms the first impression for all parties 
evaluating the patent – including examiners, 
investors, and potential partners. It should 
combine technical precision with strategic 
informativeness, demonstrating that the in-
vention addresses specific problems, pos-
sesses high scientific value, and holds poten-
tial for practical implementation. Overall, 
a carefully chosen title not only increases the 
chances of a successful examination but also 
helps present the invention as a scientifically 
grounded and strategically positioned devel-
opment on the international stage.

Development of Quantum 
Technologies

The modern market for intelligent tech-
nologies is undergoing profound transfor-
mation driven by the emergence and imple-
mentation of quantum computing systems. 
The first practical quantum computers have 
opened new horizons, triggering a  global 

race toward achieving “quantum suprema-
cy.” Contemporary models, including devices 
operating with 20 qubits, employ advanced 
superconducting technologies and provide 
computational capabilities unattainable by 
traditional supercomputers.

“Quantum supremacy” is defined as 
the ability of a  quantum computer to solve 
problems that cannot be efficiently handled 
by classical systems. At present, it has been 
achieved only for a limited set of model prob-
lems; however, the ongoing development 
of quantum computing indicates a  steady 
expansion of solvable tasks and a  potential 
fundamental transformation of the entire 
computing industry. The leading countries 
in this domain remain the United States and 
China, with active research and investment 
also taking place in Europe, Japan, and other 
regions – creating a globally competitive en-
vironment.

The progress of quantum computing en-
compasses not only hardware development 
but also infrastructural solutions: providing 
remote access to computing power, develop-
ing specialized software, integrating quan-
tum and classical systems, building platforms 
for shared use of computing resources, and 
forming ecosystems that connect research 
institutions with commercial enterprises. In-
vestors are actively funding projects in this 
field, recognizing that quantum technologies 
represent a  strategic resource not only for 
scientific advancement but also for national 
security and economic resilience.

Research laboratories and innovation 
centers working in quantum computing fo-
cus on developing algorithms, modeling sys-
tems, integrating with existing computation-
al infrastructure, and adapting solutions for 
practical applications. International collab-
oration is of particular importance, enabling 
faster technology adoption, knowledge ex-
change, and the creation of a global innova-
tion ecosystem. These processes foster both 
technical progress and economic returns on 
investment, stimulating the emergence of 
new industries, services, and startups based 
on quantum technologies.

Key developers emphasize that quantum 
technologies are designed to enhance human 
capabilities across diverse fields such as ro-
botics, autonomous systems, cybersecurity, 
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artificial intelligence, modeling of complex 
physical processes, and business process op-
timization. Their integration into commer-
cial and scientific projects accelerates inno-
vation and enables the creation of high-value 
technological platforms.

The presentation of the first quantum 
computer marked an important milestone in 
the history of technological progress, demon-
strating the practical application of scientific 
research in real-world contexts. This was not 
an isolated initiative but part of a  broader 
national strategy aimed at maintaining tech-
nological leadership, stimulating economic 
growth, and cultivating a  highly skilled sci-
entific and technical workforce. Within this 
framework, special attention is devoted not 
only to building devices but also to developing 
the infrastructure required for practical use of 
quantum technologies, integrating them into 
business processes, training specialists, and 
fostering collaboration between scientific, ed-
ucational, and commercial institutions.

The advancement of quantum technol-
ogies is becoming a key driver of the innova-
tion economy, defining priorities in scientific 
research, strategic investment directions, and 
global competitive advantages. Their imple-
mentation not only allows for the solution of 
previously intractable problems but also lays 
the foundation for the emergence of new in-
dustries, the transformation of existing pro-
cesses, and the deeper integration of intelligent 
systems into everyday and industrial practice.

In the process of preparing a patent appli-
cation, both linguistic precision and strategic 

foresight play crucial roles in determining the 
success of an invention’s evaluation. The title, 
while seemingly a  small element, functions 
as the conceptual and commercial gateway 
to the entire application. It shapes the exam-
iner’s perception of the invention’s essence, 
establishes its technological relevance, and 
signals its potential value within the broader 
innovation ecosystem. A well-formulated ti-
tle demonstrates not only clarity and objec-
tivity but also an understanding of industry 
dynamics and market opportunities, posi-
tioning the invention as both scientifically 
grounded and commercially viable.

The rapid development of quantum tech-
nologies exemplifies the need for such strate-
gic presentation. As research transitions into 
commercialization, inventors must articulate 
the novelty and applicability of their solu-
tions within a  competitive, rapidly evolving 
field. Properly constructed patent documen-
tation ensures that innovative ideas are not 
only protected but also effectively integrat-
ed into global technological and economic 
frameworks.

Ultimately, the preparation of a patent ap-
plication extends beyond legal compliance, it 
is an act of scientific communication and stra-
tegic positioning. By aligning technical accu-
racy with analytical depth, inventors reinforce 
the credibility of their work, attract potential 
investors, and contribute to the collective ad-
vancement of technology. In this sense, every 
patent application becomes part of a broader 
narrative of progress, bridging the gap be-
tween invention and real-world impact.
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Abstract
The article presents the technique of dry aesthetic treatment, which is a gentle method of 

caring for nails and foot skin. This approach allows you to selectively remove excess keratinized 
skin, while maintaining a natural protective barrier. The rationale for this technique is based 
on knowledge about the structure of the “thick skin” of the hands and feet, the physiological 
role of keratinization, the importance of the acid mantle and the indicators of the barrier func-
tion of the skin. By avoiding water maceration and using controlled hardware exposure, it is 
possible to increase the predictability of the result and reduce the risk of micro-damage. At the 
same time, it is important to comply with sanitary requirements and use only sterile instru-
ments. Particular attention is paid to a risk-based approach to product processing and the use 
of validated sterilization modes, which ensures the safety and effectiveness of the procedure. 
The practical value of dry machinery lies in ensuring the safety of services for customers and 
reducing occupational risks for specialists. This is achieved through strict standardization of 
the work algorithm, hand hygiene, dust control, and workspace organization.
Keywords: dry aesthetic treatment, manicure, pedicure, hyperkeratosis, stratum corneum, 
skin barrier function, acid mantle, transepidermal water loss, selective removal of keratinized 
skin, sterilization, disinfection, sanitary safety

Relevance of the study
The study in question is particularly rel-

evant because it combines both medical and 
practical aspects that affect the quality and 
safety of modern aesthetic procedures. The 

skin of the hands and feet performs the most 
important function of protecting the body. 
The horny layer of the epidermis and surface 
lipid structures protect the body from me-
chanical damage, excessive moisture loss and 
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microbial penetration. Therefore, any proce-
dures related to the removal of keratinized 
tissue require a scientifically based approach. 
Improper or excessive intervention can lead 
to microtrauma, disruption of the barrier 
properties of the skin, increased sensitivity 
and the risk of inflammatory complications.

In the field of manicure and pedicure, 
there is still a contradiction between the de-
sire to achieve an impeccable appearance 
(smooth skin, “perfect” treatment) and the 
need to preserve natural protective struc-
tures. In this regard, gentle technologies 
based on the principle of minimal and suf-
ficient impact are becoming increasingly 
relevant. One of the promising directions is 
dry aesthetic treatment, in which keratinized 
skin is selectively removed, and the depth 
and area of exposure are controlled. This al-
lows you to minimize injury and at the same 
time maintain an aesthetic result.

The importance of this topic increases due 
to modern requirements for sanitary safety 
and quality of services. Modern standards 
for the organization of procedures are aimed 
at minimizing the risk of skin damage upon 
contact, strict adherence to hygiene stan-
dards and predictability of results. These re-
quirements are directly related to the choice 
of processing technique and the qualifica-
tion of a  specialist. Under these conditions, 
a  scientific description of the principles of 
dry aesthetic treatment, criteria for the safe 
removal of keratinized areas and methods of 
maintaining the protective barrier becomes 
necessary for the methodological support of 

the training of craftsmen. This will enhance 
the culture of safe care and reduce the risk 
of complications in the nail service industry.

The purpose of the study
The purpose of this study is to show that 

dry aesthetic treatment of nails and feet is 
a  safe method that allows you to gently re-
move excess keratinized skin without vio-
lating the natural protective barrier. We will 
also define the basic requirements for the 
procedure and evaluate its sanitary safety.

Materials and research methods
The research is based on scientific and reg-

ulatory materials devoted to the physiology 
and barrier function of the skin, the anatomy of 
the nail apparatus, as well as sanitary require-
ments for the provision of cosmetic services. 
Information on the classification of products 
according to the level of epidemiological risk 
and sterilization modes was also studied.

In the course of the work, methods of an-
alytical literature review, comparative analy-
sis of various approaches to skin treatment, 
systematization of safety requirements and 
generalization of practice-oriented recom-
mendations on the organization of the proce-
dure and processing of tools were used.

The results of the study
The theoretical foundations of dry aes-

thetic treatment in manicure and pedicure 
are based on the understanding that the skin 
of the hands and feet belongs to the category 
of “thick skin”.

Figure 1. The structure of the epidermis (Understanding 
The Different Layers of Skin – Skin Kraft)
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This means that the epidermis, includ-
ing the stratum corneum, is adapted to con-
stant mechanical stress and friction. In such 
areas, the epidermis is well expressed, with 
the presence of a transparent layer, which is 
clearly visible in the schematic image of its 
layers (Figure 1).

It is important to note that the thickness 
of the epidermis on different parts of the 
body varies significantly. On average (with 
the exception of some special areas such as 
palms and soles) it is about 150 microns. 
This highlights the need to take into account 
“regional” features when choosing aesthetic 
processing techniques.

Physiological keratinization, or keratini-
zation, is a natural process of maturation of 
keratinocytes and the formation of a stratum 
corneum on the surface of the skin. This lay-
er performs several important functions at 

once: it provides mechanical strength, reduc-
es moisture loss and protects the skin from 
external influences. In clinical practice, indi-
cators of transepidermal water loss (TEWL) 
usually assess the barrier effectiveness of the 
skin. TEWL is the amount of water diffusion 
through the stratum corneum to the surface 
of the skin. It is significantly higher on the 
palms and soles compared to other areas, 
which is due to the anatomical features of 
the “thick skin” and the influence of eccrine 
sweat glands. Scientific publications empha-
size that TEWL is a  widely used objective 
marker of the state of skin barrier function 
in research and clinical practice (Research 
Techniques Made Simple: Transepidermal 
Water Loss Measurement as a  Research 
Tool – ScienceDirect).

Figure 2 shows a tevameter, a device for 
measuring transepidermal water loss.

Figure 2. Instrument for measuring transepidermal water loss (TEWL), 
tevameter (Tewameter – Skin TEWL Measurement Device)

The main component of the skin’s protec-
tive barrier is an acidic reaction on its surface, 
known as the acid mantle. Normally, this lay-
er has a slightly acidic pH, usually from 4.5 
to 5.5. At the same time, in the deeper layers 
of the epidermis, the pH is closer to neutral, 
which creates an acidity gradient. This gra-
dient is necessary for the proper functioning 
of the enzyme systems of the stratum corne-
um, the normal “peeling” of cells, maintain-
ing the integrity of intercellular lipids and 
preventing the proliferation of pathogenic 
microorganisms. Theoretically, if during the 
aesthetic treatment of the skin one tries to 
completely remove the keratinized tissues, 
without taking into account the necessary 
protective layer, this can lead to functional 

violations of the barrier, even if no damage 
is visible externally (Importance of Stratum 
Corneum Acidification to Restore Skin Barri-
er Function in Eczematous Diseases – PMC).

Special attention should be paid to the 
area of the nail apparatus, where aesthetic 
treatment affects not only the skin, but also 
the structures associated with the nail plate. 
These include the proximal nail roller, the 
eponychium (commonly known as the “cu-
ticle”), the nail bed, and the matrix. These 
elements form an anatomical and functional 
complex, the main task of which is the me-
chanical protection of the nail growth zone 
and the restriction of the penetration of ex-
ternal agents into the proximal part of the 
nail apparatus. In this regard, a theoretical-
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ly sound approach is to strive to preserve 
protective structures and minimize micro-
damage. Carefully correcting the surface ex-
cess of horny masses and seals, rather than 
“aggressively” removing tissues in the area of 
the physiological barrier achieve the aesthet-
ic result.

In the process of manicure and pedicure, 
dry aesthetic treatment is a  procedure that 
is performed without pre-soaking. Instead, 
special hardware techniques and attach-
ments are used for controlled exposure to ke-
ratinized skin areas and periarticular areas. 
This technique is based on two key princi-

ples. Firstly, wet maceration temporarily al-
ters the mechanical properties of the stratum 
corneum, making it softer and more vulnera-
ble to shearing or tearing. Secondly, properly 
selected modes of hardware exposure allow 
you to control the depth and area of contact, 
which makes it possible to “selectively” re-
move areas of hyperkeratosis.

Table 1 shows examples of measured pa-
rameters that are often found in the scientific 
literature to describe the barrier properties of 
the skin. These parameters explain why the 
treatment of hands and feet requires a  spe-
cial approach and careful monitoring.

Table 1. Examples of physiological parameters related to the barrier function of the skin

Indicator Example 
value Site/Condition

Skin surface pH 4.5–5.5 Normal Skin Surface pH Range
TEWL (transepidermal water loss),
g/m² · h

8.6 ± 3.9 Forearm (baseline values in the 
study)

TEWL (transepidermal water loss), 
g/m² · h

45.8 ± 12.1 Palm (baseline values in the 
study)

Thickness of viable epidermis (average, 
excluding palms/soles) ~150 µm Typical Body Sites (not palm/

soles)

A source: author’s development based on (Impacts of Skin Eccrine Glands on the 
Measured Values of Transepidermal Water Loss; Review of Stratum Corneum Impedance 
Measurement in Non-Invasive Penetration Application)

Dry technology is especially useful for 
hardware pedicure. It eliminates the use of 
water, which reduces the risk of maceration 
and makes the skin more vulnerable. At the 
same time, the requirements for workplace 

equipment remain, including the presence 
of a  sink for hand hygiene, and for the se-
quence of services provided if the master 
does both manicure and pedicure.

Table 2. Classification of products according to Earl H. Spaulding and the required 
level of treatment (disinfection/sterilization) in the practice of manicure and pedicure

Product category 
by risk level

A typical manicure/pedicure 
contact

Required processing 
level

Critical They penetrate into tissues and come 
into contact with blood, which is un-
acceptable in aesthetic medicine.

Sterilization

Semicritical Contact with mucous membranes or 
damaged skin (for example, using 
a tool that can cause micro-injuries).

It is preferable to carry out 
sterilization, but you can lim-
it yourself to a high degree of 
disinfection. In the practice 
of nail service, especially 
when there is a risk of skin 
damage, they usually focus 
on sterility.
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Product category 
by risk level

A typical manicure/pedicure 
contact

Required processing 
level

Uncritical For contact with undamaged skin 
only (on some surfaces and equip-
ment).

Disinfection according to the 
material requirements.

A source: author’s development

Table 2 presents Earl H. Spaulding’s clas-
sification, which allows for the classification 
of instruments and surfaces by epidemiolog-
ical risk level. The higher the likelihood of 
contact with broken skin, biological fluids, or 
sterile tissue, the more stringent the required 
treatment regimen, ranging from disinfec-
tion to mandatory sterilization.

During “dry” processing, it is important 
to control three parameters: abrasiveness, 
machine speed and pressure. The coarser 
the abrasive and the higher the pressure, the 
greater the risk of overheating of the fabric, 
the formation of microcracks and excessive 
skin removal. Therefore, a safe technique is 
to sequentially reduce the thickness of hyper-
keratosis in several passes. During the proce-
dure, it is necessary to periodically monitor 
the condition of the skin and stop the treat-
ment if signs of excessive thinning appear 
uneven pinkness, spot soreness or a  sharp 
increase in sensitivity. During pedicure, it is 
especially important to maintain the “work-
ing” stratum corneum in the support areas. 
You should not strive for complete “perfect 
smoothness” in one visit, as this can lead to 
a violation of the natural barrier.

During the sterilization process, it is im-
portant to be guided not only by “tradition-
al” values, but also by officially approved 
regimes. The clinical guidelines issued by 
the Center for Disease Control and Preven-
tion (CDC) provide recognized minimum 
processing times for packaged products by 
steam sterilization (autoclaving). For gravity 
sterilizers, these periods are 30 minutes at 
a  temperature of 121  °C, and for pre-vacu-
um sterilizers – 4 minutes at a temperature of 
132 °C. Compliance with all process param-
eters is a prerequisite for achieving optimal 
sterilization results (Recommended Cleaning 
and Disinfection Procedures for Foot Spa Ba-
sins in Salons).

The practical value of dry aesthetic treat-
ment lies primarily in improving the safety 

and manageability of the result for the client. 
Avoiding water treatments such as maceration 
reduces the dependence of the treatment qual-
ity on the skin condition and allows for more 
accurate dosing of the effect on keratinized ar-
eas, which is especially important for people 
with sensitive skin and a  tendency to irrita-
tion. In the field of pedicure, dry exposure also 
reduces the risks associated with the use of hot 
tubs and recirculating “foot spa”. The scientif-
ic literature describes cases and investigations 
of outbreaks of skin infections that have been 
associated with these installations. Mycobac-
teria were found during the examination of 
such devices, which underlines the impor-
tance of observing strict sanitary standards or 
choosing technologies that do not require wa-
ter procedures. If it is necessary to use basins 
or bathtubs, sanitary services publish detailed 
protocols for their cleaning and disinfection. 
These protocols include a requirement for me-
chanical cleaning and a specific “contact time” 
with the disinfectant. In practice, this means 
that the process requires additional control 
steps and strict rules (Steam Sterilization | In-
fection Control | CDC).

For a specialist, dry machinery is of great 
practical importance, as it allows standardiz-
ing the workflow and reducing professional 
risks. Dry hardware treatment fits more eas-
ily into the logged algorithm: the sequence 
of actions, the choice of attachments and 
modes, skin condition monitoring and fixa-
tion of sanitary procedures – all this is easier 
to bring to uniformity in the learning process 
and internal quality control. In addition, the 
importance of protection from dust and aero-
sols increases with hardware processing. The 
relevant recommendations on occupational 
safety and health of employees indicate that 
good ventilation and local exhaust in the 
workplace help to reduce the level of chemi-
cals and dust in the air. These recommenda-
tions also describe practical options for local 
exhaust ventilation, such as work area hoods 
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and ventilated desks. This directly affects the 
maintenance of the master’s working capaci-
ty and compliance with the requirements of 
safe work organization in the salon.

In the future, the development of dry aes-
thetic technologies will be associated with the 
further “medicalization” of safety standards. 
This means that more attention needs to be 
paid to hand hygiene and proper glove use. 
Gloves cannot replace hand treatment, so 
they need to be put on and taken off only af-
ter the hands have been thoroughly washed. 
This will provide more reliable protection 
against the cross-spread of microbes in var-
ious fields of activity, including services. Dry 
aesthetic treatment is gradually becoming the 
standard, as it not only improves the quality 
of service, but also supports safety require-
ments. This is achieved through standardiza-
tion of actions, special ventilation solutions 
in the workplace and compliance with strict 
hygiene standards.

Conclusions
Thus, dry aesthetic treatment in manicure 

and pedicure is scientifically justified from 
the point of view of physiology and sanitary 
and hygienic standards. This technology al-
lows you to dose the effects on hyperkeratosis 
and preserve important structures of the skin 
barrier system. To ensure the effectiveness 
and safety of the technique, it is necessary to 
observe the principle of minimal necessary 
intervention. It is important to pre-assess the 
condition of the skin and identify risk factors. 
When manipulating potential skin damage, 
only sterile instruments should be used. The 
level of processing of products according to 
the classification of Earl H. Spaulding should 
be selected based on a risk assessment. Only 
proven sterilization modes should be used. 
Standardization of the algorithm, hand hy-
giene and dust load control significantly im-
prove the quality of services for customers 
and reduce professional risks for specialists.
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Abstract
Irish literature stands among the oldest literary traditions in Western Europe, alongside 

Latin and Greek. Its origins trace back to the 4 th and 5 th centuries, during which the Ogham 
script a distinctive system of writing was employed from the early medieval period onward. 
Despite its unique linguistic and national characteristics, Irish literary production has long 
been intertwined with English language and culture, shaped by the phenomenon of the “dual 
tradition.” This entanglement often led to the assimilation of Irish authors and their works into 
the canon of English literature, a process further facilitated by the fact that many prominent 
Irish writers lived and worked in England as emigrants. Figures such as Edmund Burke, Jon-
athan Swift, Oliver Goldsmith, Oscar Wilde, and George Bernard Shaw were, until the early 
20 th century, traditionally regarded as English or British authors. However, following Ireland’s 
partial independence and separation from England between 1920 and 1922, literary scholarship 
began to reclassify these writers and their works as integral to Irish cultural heritage. This shift 
is reflected in the emergence of the term “Anglo-Irish” literature, denoting works produced by 
Irish authors writing in English, often while residing in England.

From the 17 th century onward, Irish society existed in a paradoxical state simultaneous-
ly colonial and nationally autonomous. This duality became a persistent source of cultural 
tension within Irish literature, manifesting in four central thematic concerns: land, religion, 
nationality, and language. The profound cultural trauma engendered by this condition gave 
rise to Anglo-Irish literary expression. A quintessential figure of this tradition and arguably its 
architect was William Butler Yeats (1865–1939), a leading voice of the Irish Literary Revival 
and a pivotal contributor to European literary modernism during the 1920s and 1930s. While 
the late 19th-century Renaissance invigorated Irish nationalism with new texts and cultural 
energy, Yeats aspired to forge a modern Irish literature in the English language. Until the end 
of his life, he produced works of profound significance, particularly in poetry, often exploring 
paradoxes of identity and emotion. As Yeats himself declared: “I owe my soul to Shakespeare, 
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to Spenser, and to Blake… and to the English language in which I think, speak and write…; my 
hatred tortures me with love, my love with hate.” In 1923, just one year after Ireland gained 
independence from England, Yeats was awarded the Nobel Prize in Literature, recognized for 
expressing “the soul of a whole nation” through his poetic oeuvre.
Keywords: Irish literature; Ancient Western European literature; Jamce Joyce; “Dubliners”; 
“The Dead”

Introduction
The early twentieth century marks the 

emergence of a  distinct literary phenome-
non: the modern short story cycle. This de-
velopment is exemplified by the publication 
of James Joyce’s Dubliners in 1914, which 
is widely regarded as a foundational work in 
the genre. The modernist short story cycle re-
tained many of the characteristics previously 
identified in earlier narrative forms, but now 
rendered with greater stylistic refinement. 
The influence of the Renaissance is palpable, 
particularly in the shifting themes and mo-
tifs that distinguish these stories from their 
predecessors. In a 1904 letter to his school-
mate and friend Constantine P. Curran, Joyce 
revealed that he was composing a  series of 
epiphanies that would soon be published un-
der the title Dubliners: ‘I am writing a series 
of epicleti – ten – for a paper. I have written 
one. I call the series Dubliners to betray the 
soul of that hemiplegia or paralysis which 
many consider a  city.’ (Letter to Curran of 
early 1904, in Letters, I, 1966, p. 55; Selected 
Letters, 1975, p. 22.)

The narrator in each of the stories in Dub-
liners follows a consistent trajectory, tracing 
the stages of life from childhood and adoles-
cence to maturity and eventual engagement 
with public life. It is no coincidence that Dub-
liners is often considered an archetype of the 
short story cycle. In such cycles, where char-
acters inhabit the same geographic space, 
a pronounced sense of mutual estrangement 
frequently emerges. The narrative segmenta-
tion mirrors the boundaries that define their 
everyday existence. Characters who walk the 
same streets and whose stories unfold side 
by side remain, often unknowingly, indiffer-
ent to one another. This structural unity and 
the tension between individual narratives are 
hallmarks of the modernist approach to the 
short story cycle. Joyce’s influence is unmis-
takable in the works of later American mod-
ernist writers such as Ernest Hemingway, 
John Steinbeck, and William Faulkner, all of 

whom adopted and adapted the short story 
cycle form in their own literary explorations.

The representation of Irish history and 
national identity stood at the forefront of 
twentieth-century Irish literature. The pur-
suit of Irish national identity has been a cen-
tral objective for writers from the early Lit-
erary Revival to the era of contemporary 
Irish fiction. James Joyce, in his narrative 
approach, drew extensively upon his per-
sonal experiences in his homeland. Through 
a  distinctive lens, he portrayed Ireland as 
a nation afflicted by paralysis a metaphorical 
condition shaped by the social, religious, and 
political forces that profoundly influenced 
the moral fabric of Irish identity and played 
a  pivotal role in the exploration of national 
consciousness.

Joyce, both directly and indirectly, used 
his literary works to critique the Irish peo-
ple’s attachment to the past and the con-
straints imposed upon them by religious and 
social conventions. His writing constitutes 
a form of protest against the very structures 
that many Irish citizens were unwilling or 
unable to challenge. Even in the era of a “glo-
balized Ireland,” the nation continued to bear 
the weight of its oppressive historical legacy, 
finding itself in a  world governed by sub-
mission and conformity. Through his char-
acters, Joyce endeavored to give voice and 
conscience to Irish society. His artistic vision 
aimed at constructing an Ireland liberated 
from the stereotypes and limitations of tra-
ditional Irish life. Such a transformation, he 
believed, could only be realized if the nation 
itself broke free from inherited constraints 
and embraced a forward-looking perspective.

In James Joyce’s Dubliners, the short story 
“The Dead” offers a profound reflection on na-
tional identity through its protagonist, Gabriel 
Conroy. Gabriel’s rejection of various aspects 
of Irish heritage including its language reveals 
a  critical stance toward his homeland. This 
attitude resonates in contemporary Irish fic-
tion, where characters often live in the present 
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while remaining psychologically tethered to 
the past. Such portrayals underscore the bur-
densome and inhibiting nature of historical 
memory for individuals navigating modern 
life. Joyce made a significant contribution to 
Ireland’s political and cultural discourse by 
crafting literary perspectives on pressing so-
cial issues that confronted the nation in the 
twentieth century. He believed that the com-
plexities of Irish history, the dominance of 
Catholicism, and the entanglements of poli-
tics exerted a profound influence on the Irish 
mind and modes of thought, ultimately shap-
ing behavior and societal norms. Through his 
characters, Joyce depicted segments of Irish 
society that, in various ways, constrained the 
freedom of others sometimes even within in-
tellectual domains. This realization compelled 
him to use literature as a weapon to critique 
the lingering flaws of Ireland’s past, even 
when such critique targeted the very founda-
tions of national identity. Gabriel Conroy, an 
educated and self-possessed Irishman, serves 
as Joyce’s voice of dissent. Disillusioned by 
the limitations imposed by tradition, Gabriel 
expresses a desire for connection with Euro-
pean culture, which he views as more refined 
and liberating than the stifling atmosphere of 
Dublin. As a Dubliner who sees little of value 
in his immediate surroundings, Gabriel choos-
es instead to align himself with the sophistica-
tion of continental Europe. Through Gabriel’s 
perspective, Joyce suggests that Irish identity 
should not be constructed through retrospec-
tive idealization, but rather grounded in the 
realities of contemporary Ireland and its dy-
namic engagement with the present.

James Joyce’s rebellious stance toward 
Irish society was deeply rooted in his early life 
experiences, shaped by family, religion, and 
political disillusionment. Born into a middle-
class Catholic family in Dublin in 1882, Joyce 
was the eldest son of John and Mary Jane 
Joyce. His early education at Clongowes 
Wood College, a prestigious Jesuit school, was 
abruptly interrupted due to his family’s finan-
cial collapse. This downturn was closely tied to 
his father’s political support for Charles Stew-
art Parnell, a prominent Irish nationalist lead-
er. After Parnell’s fall from grace and subse-
quent death, Joyce’s father lost his job as a tax 
collector, plunging the family into poverty. 
This early rupture being forced to leave school, 

friends, and familiar surroundings left a last-
ing impression on Joyce’s psyche. He began to 
feel alienated, a theme that would later perme-
ate his literary work. The experience instilled 
in him a  desire to distance himself from the 
oppressive structures of Irish life, particularly 
the authoritarian and religious constraints he 
associated with his family and society at large. 
Despite excelling academically and mastering 
several European languages, Joyce remained 
fiercely independent in thought. He viewed the 
rigid morality of Irish Catholic households as 
a form of intellectual imprisonment. In a 1904 
letter to his future wife, Nora Barnacle, Joyce 
expressed disdain for the social and religious 
order of his upbringing, describing his family 
as bearers of “distorted middle-class habits” 
and victims of a system that had left its mark 
even on their faces. This personal history of 
displacement, repression, and intellectual re-
sistance profoundly influenced Joyce’s literary 
voice. His works often critique the paralyzing 
grip of tradition and advocate for a more lib-
erated, cosmopolitan Irish identity. Through 
characters like Gabriel Conroy in The Dead, 
Joyce gave voice to his own frustrations and 
aspirations seeking not only personal freedom 
but a cultural awakening for Ireland. „My mind 
rejects the whole present social order and 
Christianity home, the recognized virtues, 
classes of life, and religious doctrines. How 
could I  like the idea of home? My home was 
simply a  middleclass affair ruined by spend-
thrift habits which I have inherited. My moth-
er was slowly killed, I think, by my father’s ill 
treatment, by years of trouble, and by my cyni-
cal frankness of conduct. When I looked on her 
face as she lay in her coffin – a face grey and 
wasted with cancer – I understood that I was 
looking on the face of a victim and I cursed the 
system which had made her a victim” (Letters, 
II: 48) (Seidel, M., 2002: 42).

From James Joyce’s perspective, the Cath-
olic Church an institution that wielded not 
only religious but also political authority in 
Ireland was a  source of domination, stagna-
tion, and disillusionment. As a young Dublin-
er, Joyce made deliberate efforts to distance 
himself from these oppressive structures and 
used his literary work as a form of protest. He 
viewed Catholicism in Ireland as a system that 
fostered submission, alienation, and author-
itarianism, and he regarded the Church as 
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a major impediment to both personal and na-
tional development. Like many of his contem-
poraries, Joyce turned to European culture 
and aesthetics in search of intellectual and ar-
tistic liberation. He left Dublin and spent time 
in Paris, London, Zurich, and even the United 
States. These travels exposed him to diverse 
cultures, races, and individuals, deepening his 
sense of estrangement from his homeland and 
sharpening his critique of Ireland’s dominant 
ideals and educational methods. As a  result, 
critics often perceived Joyce as indifferent to 
his country and people. Having left Ireland 
at a young age, he positioned himself as part 
of the modernist avant-garde and never re-
turned to live in his native land, identifying 
instead with the role of the exile. In light of 
this, the final story in Dubliners, “The Dead,” 
is often interpreted as semi-autobiographical. 
The narrative touches on themes that Joyce 
himself experienced, particularly the complex 
relationship between the Irish people and 
their homeland. For Joyce, the essential task 
of the Irish writer was not to promote patrio-
tism, but to illuminate the cultural, economic, 
social, and political instability of contempo-
rary Ireland. Through his writing, Joyce re-
nounced the Ireland of his time and sought 
spiritual peace beyond its borders, finding so-
lace in literature itself.

Conclusion
As has been noted on multiple occasions, 

from the early 20th century onward, Irish lit-
erature began to distinctly reflect themes of 
significant cultural and historical relevance. 
These themes found expression across the 

prose, fiction, and drama of the period. Cen-
tral to the literary focus of 20 th - century Irish 
writers was the depiction of Ireland’s history 
and the articulation of national identity. Con-
sequently, many literary figures of the time 
concentrated their creative efforts on explor-
ing Ireland’s historical, political, and religious 
issues. From the twentieth century onward, 
Irish literature became distinguished by its en-
gagement with significant themes that found 
expression across poetry, drama, and prose 
fiction of the period. Irish authors increas-
ingly focused on the historical, religious, and 
political dimensions of their homeland, using 
literature as a medium to explore and reflect 
upon the complexities of national identity. 
Ireland itself emerged as a profound source of 
inspiration for many writers of the time, who 
sought to portray their native land and fore-
ground thematic concerns that held particular 
resonance in the lives of the Irish people.

The economic prosperity of Ireland’s past 
played a pivotal role in shaping the foundation 
of a strong and modern Irish state. This resur-
gence was further reinforced by improved eco-
nomic conditions and the return of emigrant 
populations, contributing to Ireland’s re-emer-
gence as a robust contemporary nation. How-
ever, despite these developments, nationalism 
continues to be one of the dominant ideolo-
gies within Irish society. As such, the concept 
of modern Ireland underscores the pressing 
need to transition from traditional national-
ism to a post-nationalist framework – one that 
enables a dynamic reconstruction and reform 
of Irish culture and identity, grounded in the 
nation’s historical legacy.

References

An Anthology of English Literature, – M., 1985;
Joyce James, “Dubliners”. URL: https://www.e-booksdirectory.com
Joyce James, Letters, 1993.
Joyce, James, Letters of James Joyce, ed. Stuart Gilbert. – Vol. 3.
Rafroid Patric, Terence Brown Publisher, The Irish Short Story, Humanities Press, 1979.
Seidel, M. James Joyce: A Short Introduction. Blackwell. (2002).
Yeats ‘Nationality and Literature’ (lecture given on 19 May 1893).

submitted 15.11.2025;
accepted for publication 29.11.2025;
published 30.12.2025
© Tolordava N.
Contact: natia.tolordava@sportuni.ge natiatholordava@gmail.com

https://ppublishing.org/edition/european-science-review
https://ppublishing.org/edition/european-science-review


European Science Review 2025, 
No 11–12

ISSN 2310-5577

DEMOCRATIC IN THE POST-SOVIET STATES FEATURES OF MODERNIZATION60

ppublishing.org

Section 7. Political science

DOI:10.29013/ESR-25-11.12-60-63�

DEMOCRATIC IN THE POST-SOVIET STATES 
FEATURES OF MODERNIZATION

Kenan Allahverdıev 1

1 Azerbaijan University of Tourism and Management (Baku, Republic of Azerbaijan)

Cite: Allahverdıev K. (2025). Democratic in The Post-Soviet States Features of Modernization. 
European Science Review 2025, No 11–12. https://doi.org/10.29013/ESR-25-11.12-60-63

Abstract
The article is devoted to the problems of modern development of the post-Soviet states, 

the main trends and processes of their democratic modernization. The author analyzes the 
validity of the use of the term “post-Soviet space” and expresses the opinion that this space is 
disintegrating into various segments, including on the basis of the ethnic matrix.
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First of all, let us note that it is no secret 
that the hopes of the political elite and the 
population of many post-Soviet countries for 
the democratic transition that began in 1991 
were greatly exaggerated. This gave rise to the 
question for many experts whether the theo-
ry of democratic transition is entirely unpre-
tending. There were even discussions about 
abandoning the idea, since it does not really 
explain anything – supposedly the old com-
munist totalitarian models have been replaced 
by some conservative political structures that 
are hardly correlated with democratic stan-
dards and practically do not evolve. To what 
extent is this true and to what extent is such 
statements an exaggeration – we do not have 
the task of analyzing such a thing. We will only 
note one fact: the textbook “What is Democ-
racy?”, translated into more than 30 languag-

es of the world (What is democracy? 1991), 
presents the history of democratic ideas, dis-
cusses the problems of civil rights, the rule of 
law, elections, culture, governance, and par-
ticipation in political life, but nowhere does 
it contain a  precise definition of democracy. 
And this is not at all accidental. Precisely be-
cause of its universality, as American authors 
Matthew Handel and Chester E. Finn noted, 
“the demand for democracy swept the whole 
world, becoming an epidemic” (Handel M., 
Finn Ch. E., 1995, p. 17).

In practice, this “ boom ” has led to the 
fact that, according to a number of scholars 
(S. Huntington and others), although about 
30 percent of states are real institutional de-
mocracies, almost all countries in the world 
are formally democratic. Edgar Morin, one 
of the prominent Western followers of this 
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problem, analyzing the fate of democracy 
in the “USSR-CIS” space, notes: “The peo-
ples of the former “Soviet Union countries” 
are in a  vortex of a  triple crisis: the loss of 
the guarantees of the economic-bureaucratic 
economy has by no means been compensat-
ed by totalitarianism, contrary to political 
life; democratic systems that have become 
dilapidated and have given way to weak and, 
in any case, no longer having strong roots – if 
we take into account that legitimate patrio-
tism is giving way to militant and backward 
nationalism, stimulated by the economic cri-
sis, the crisis of democracy and, finally, the 
countless problems of national minorities …” 
(Moren E., 1995, p. 2).

Professor Jan Egbert of the University 
of Mannheim goes further in his reasoning, 
arguing that nationalism and democracy are 
derivatives of the same fundamental histor-
ical idea, namely the idea of popular sover-
eignty. Having identified five main forms of 
nationalism, he makes a  rather pessimistic 
forecast: people of the 21st century will most 
likely have to face four types of nationalism: 
established nations; macroregional, conti-
nental nationalism of European, Indian and 
some other sub- nationalities; microregional 
sub-nationalism of weak nations; and final-
ly, the collective nationalism of scattered and 
isolated ethnic minorities, as well as neo-no-
madic, mobile social groups from territorial 
nations (Egbert Ya., 1996).

Unfortunately, in modern scientific dis-
course, one can also find a  primitive under-
standing of democratic transition – supposed-
ly in most CIS countries authoritarian regimes 
arose as a transitional form from totalitarian-
ism, its “soft variant”. It is difficult to agree 
with this, because the emergence and essence 
of authoritarianism does not lie in someone’s 
“strong will” or “powerful clans”, but in the 
depth of the historical reality of certain coun-
tries, in the options and methods proposed 
for solving the problems that arose there. For 
example, S. Huntington notes: authoritarian 
regimes can effectively govern multinational 
peoples; democracies are generally not very 
suitable for solving ethnic problems; the dem-
ocratic process itself and the functioning of 
democracy can complicate relations between 
ethnic, religious and other groups in society 
(Huntington S., 1990).

At one point, it should be noted that the 
democratic transformation processes of 
these countries coincide with the processes 
of globalization. In such conditions, post-
Soviet countries, which do not have sufficient 
potential for fundamental structural reforms, 
often cannot solve their problems, and their 
attempts at independent action are constant-
ly faced with resistance from member states 
of various blocs. It is for these reasons that 
political transformations in some states of 
the post-Soviet space take on a wave charac-
ter. If we also take into account the presence 
of numerous conflicts, then the conclusion 
of the Russian political scientist D. Mikhail-
ichenko that the impact of military conflicts 
on the post-Soviet space significantly reduces 
the institutional opportunities for democrati-
zation has not lost its relevance.

As we have seen, the above material allows 
us to draw several general conclusions regard-
ing the main factors and trends of democratic 
transition in the post-Soviet states. The fol-
lowing can be distinguished as the main fac-
tors that directly or indirectly affect the state, 
form and dynamics of democratic processes in 
the newly independent states:

First, the economic factor: a) low and un-
competitive initial level of socio-economic 
development, weak internal economic re-
lations, mainly raw material forms of inter-
national economic specialization; b)  incon-
sistency in the implementation of market 
reforms here, dangerous tendencies to cre-
ate a  “market” type of economy, “opacity” 
of emerging market relations, including no-
menclature capitalism, etc. c) weak participa-
tion of post-Soviet states in the development 
of world integration, therefore, the dominant 
forms in them still remain “national integra-
tion” processes. Thus, the low level of plural-
ism of market systems in the transforming 
states of this macroregion significantly weak-
ens the democratic foundations of the politi-
cal structure, creates material.

Secondly, the political factor: a) the pres-
ence of a  polyethnic structure of society in 
virtually all post-Soviet states, the spread 
of ethno-nationalism and the dominance of 
ethnocratic elites; 6)  further formation and 
strengthening of the identity of post-Soviet 
states will be carried out, first of all, on a na-
tional basis; c)  there is a  combination of 

https://ppublishing.org/edition/european-science-review
https://ppublishing.org/edition/european-science-review


European Science Review 2025, 
No 11–12

DEMOCRATIC IN THE POST-SOVIET STATES FEATURES OF MODERNIZATION62

Section 7. Political science

market-capitalist relations and the remnants 
of Soviet thinking, the weakness of demo-
cratic traditions in political culture with el-
ements of the formation of a pluralistic envi-
ronment. In other words, the “blurring” and 
deformations in the process of democratic 
consolidation are decisively determined by 
the incompleteness of the post-communist 
transformation in the political, economic and 
socio-cultural spheres.

The “wave of democratization” in the post-
Soviet states not only carried out the structur-
ing of new institutions and technologies that 
to one degree or another meet the require-
ments of modern development, but also led 
to the emergence of completely new trends 
in their democratic evolution. First of all, we 
note that at least two main levels can be dis-
tinguished in the emergence of ethnopolitical 
conflicts: internal and external. The internal 
dimension of the problem lies in the active 
inclusion of ethnic actors in the political pro-
cess, that is, in the emergence of an ethnopo-
litical process that acts as a process of inter-
action between sufficiently large groups of the 
population, each of which is characterized, on 
the one hand, by a necessarily expressed eth-
nic identity, and, on the other hand, by certain 
or de facto existing institutions.

Thus, ethno-national movements tend to 
sharpen the demands they put forward (from 
ethno-cultural to economic, from them to 
political, status, etc.) and, accordingly, to 
toughen the forms of struggle for their im-
plementation. At the same time, a tendency 
can be observed: the period of pause is used 
not to find optimal ways out of conflicts, but 
to gather forces for their continuation.

The external dimension of ethnopolitical 
conflicts is manifested in the fact that in the 
era of globalization they increasingly take on 
the character of geopolitical problems (for 
example, the resolution of the conflicts in 
Kosovo, Abkhazia, South Ossetia, which have 
international causal significance). It is no co-
incidence that most governments involved 
in ethnic conflicts often try to explain their 
causes by external interference (real or imag-
ined) in the internal affairs of these states.

Opponents of this approach, which is 
primarily reflected in the theory of primor-
dialism, proceed from the fact that, in their 
opinion, the complex of ethnic relations, 

ethnic life as a whole, with its associated fea-
tures (ethnic history, psychology, mentality, 
etc.), a  special social substance – the ethnic 
sphere, indisputably operates. Since here we 
can speak of the “real existence of an ethnic 
substance that is active and creates ethnical-
ly colored social phenomena”, then even pri-
mordialists in their extreme manifestations 
come to the conclusion that only the exis-
tence of the nation, the ethnos, is absolute, 
everything else is relative.

First, the formation of nations and nation-
states is undoubtedly a historical process that 
goes back centuries. However, it is equally 
undeniable that since the beginning of the 
20th century, the dynamics of state-building 
have been steadily accelerating. Thus, out of 
the nearly 200 states that exist today, there 
were only 15 in 1910, and each new period of 
geopolitical upheaval (the First and Second 
World Wars, the collapse of the colonial sys-
tem, and world socialism) has only given this 
process an additional impetus.

Second, when analyzing democratic pro-
cesses in the context of globalization, one 
cannot focus solely on conflictual factors and 
processes. This approach is understandable 
if we consider that globalization expands the 
communication “web” of interdependencies 
across existing borders and barriers between 
peoples, thereby uniting diverse ethnic iden-
tities into a global unity at the level of a new 
civilization.

Thirdly, the challenges and threats of glo-
balization already today confront virtually all 
peoples (both those who created their own 
states and others) with a  dilemma: either 
to preserve ethnic identity in their histori-
cal reality, or to search for a new formula for 
the adaptation of ethnosocial content. This 
means that no country in the world, especial-
ly a state with a multinational population, can 
ignore ethnic problems and contradictions in 
the context of ensuring its national security.

Fourth, the contradiction between the 
norms of international law that define the 
framework of state sovereignty and the pro-
cesses of globalization that create the basis 
for the intervention of international and re-
gional organizations in internal affairs, in-
cluding in connection with interethnic con-
flicts, is deepening. This, in turn, leads to the 
emergence of leading world powers and in-
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ternational supranational actors of neo-im-
perialism, the struggle for the redivision of 
the world, “double standards”, etc.

Thus, in political science and in the po-
litical practice of the late 20 th and early 21 st 
centuries, one can trace a  certain transfor-
mation of existing ideas regarding the con-
text of democratic transition – from simple to 
more complex and multi-factorial. In the era 
of globalization, when the cause-and-effect 

foundations of conflicts shaking the world 
are transformed, there is a need, in essence, 
to change the theoretical and methodological 
paradigm in understanding democratic pro-
cesses, and on this basis to form a  multidi-
mensional and multi-level functional system, 
in which the transfer of real national inter-
ests is a  necessary condition for optimizing 
the modern process of democratization of 
society.
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Abstract
The article is devoted to a comprehensive study of the role of color in creating expressive 

and emotionally charged images in cinema, photography and digital graphics. It examines the 
psychological aspects of color perception, its ability to enhance drama, emphasize the character 
of characters, set the pace and rhythm of a scene, and attract the viewer’s attention. Special at-
tention is paid to the interaction of the color palette with composition, light, texture and space, 
as well as how cultural codes influence the interpretation of shades. The article describes how 
color helps the author to create emotional accents, convey visual symbols and reveal deeper 
meaning in the frame. The authors give examples of contrasting and harmonious color combi-
nations, as well as discuss techniques for creating a color script and shaping the overall style of 
a film or series of photographs. They emphasize that the skillful use of color is a powerful tool of 
artistic expression, which directly affects the perception and emotional response of the viewer.
Keywords: color, color palette, expressiveness of the frame, emotional mood, visual image, 
color perception, cinema, photography, composition, light, coloristics, visual drama

Relevance of the study
In modern visual culture, color is the 

most important means of expression. It is he 
who determines how the viewer will perceive 
the meaning, atmosphere and emotional 
overtones of the frame.

Modern color correction tools and the 
growing volume of visual content require 
a clear understanding: how exactly the color 
shapes the mood of the frame and strength-
ens its composition.

The relevance of this research is due to 
the need to systematize knowledge about col-
or as a  means of artistic expression, identi-
fy patterns of its impact on perception, and 
develop professional techniques for applying 
the color palette in areas such as cinema, 
photography, animation, and media art.

The purpose of the study
The purpose of the study is to compre-

hensively study the role of color as an artis-
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tic tool: to identify its importance in shaping 
the expressiveness and emotional tone of the 
frame, to analyze the mechanisms of psycho-
logical impact on the recipient, as well as to 
trace the influence of color solutions on the 
perception of plot, compositional and sty-
listic aspects of the image. Additionally, it is 
planned to study applied strategies for using 
color to enhance dramatic potential and cre-
ate a holistic artistic image.

Materials and research methods
The materials science base of the study 

consists of representative visual sources: 
film frames photographic images, illustrative 
materials, as well as digital visual projects, 
including the results of color correction and 
computer graphics.

The methodological framework includes 
visual analysis, comparative historical meth-
od, psychophysiological and artistic-aesthetic 
study of color perception, as well as the anal-
ysis of professional color schemes and indus-
trial image processing technologies.

The methodological basis of the research 
is formed based on a systematic understand-
ing of the theory of color, applied aspects 
of coloristics, compositional principles and 
methods of light organization of the frame. 
This interdisciplinary approach provides 
a comprehensive assessment of the effect of 
the color palette on the expressive qualities 
and emotional saturation of the visual image.

The results of the study
The history of studying the influence of 

color on the expressiveness and emotional 
component of an image has many stages and 
cultural layers. Its origins can be traced back 
to ancient philosophy, where ideas about 
color harmony and the natural properties of 
chromatic phenomena were formed.

Already in ancient Greece, philosophers 
paid special attention to color, considering it 
as a carrier of meaning and a means of influ-
encing human perception. During the Renais-
sance, interest in color reached new heights 
thanks to artists who actively experimented 
with shades and contrasts, seeking to enhance 
the dramatic effect and create depth of space.

In the XVIII and XIX centuries, Goethe 
and Chevreuil created the first scientific the-
ories of color. Goethe studied its psycholog-
ical influence, and Chevreuil studied optical 
patterns. Their work formed the basis for 
subsequent research.

Although color science, the science of the 
nature of color and its basic properties, origi-
nated only in the 19 th century, the character-
istics of the color spectrum and the patterns 
of its perception have been studied since an-
cient times. The first scientific research in this 
field is considered the work of Isaac Newton. 
He approached the study of color from the 
point of view of physical color science. At the 
same time, Johann Wolfgang von Goethe, 
known for his philosophical writings, for the 
first time tried to explain how a person per-
ceives color and what psychological reactions 
it causes.

With the development of photography 
and the advent of cinema, color has become 
an important expressive element, although 
cinema for a  long time remained black and 
white, which stimulated theoretical research 
into color perception.

In the second half of the 20 th century, with 
the arrival of color cinema and the expansion 
of technical possibilities, interest in colored 
drama increased, and filmmakers and cine-
matographers began to intentionally use col-
or palettes to manipulate the emotional tone 
of a scene (Goethe I. V., 2012).

Table 1. Comparative analysis of traditional (classical) and 
modern (contemporary) art (Guk A. A., 2024)

Criteria of func-
tionality

Traditional (classical) art 
(painting, theater, choreog-

raphy, music, etc.)

Contemporary (current) art 
(non-specific, non-genre)

The subject of art 
(the author)

An outstanding personality with 
a special gift and unusual abilities 
is a true demiurge.

The author does not exist as such. 
The subject of this work is a cu-
rator – interpreter with a design 
(technological) mindset.
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Criteria of func-
tionality

Traditional (classical) art 
(painting, theater, choreog-

raphy, music, etc.)

Contemporary (current) art 
(non-specific, non-genre)

The process of 
artistic activity

Intuitive, irrational, carried out 
on a whim, illumination from 
above (something from nothing), 
emotionally costly, demonstrat-
ing mastery of representation

Logical, constructive, modeling, 
clearly following the set goal, ratio-
nal, approving the presentation, the 
purpose of which is to problematize 
reality.

A work of art The embodiment of value, a sa-
cred and unique object that pri-
marily affects human feelings.

It cannot be considered as some-
thing material, it exists only in the 
form of an idea, a concept.

Perception of art 
(process)

It happens when a person who 
has received a work of art tries to 
understand the artist’s intention. 
As a result, he may experience 
a sense of relief and joy.

The viewer becomes a co-author of 
the project, creating his or her own 
aesthetic codes in the process of 
intellectual play.

Art object (viewer, 
audience)

A mass, profane, non-specialized, 
sensitive audience

Highly specialized, trained, reflec-
tive audience.

Since the 80 s of the 20 th century, photog-
raphy has firmly taken its place in the context 
of modern art, which by that time had already 
clearly defined its artistic and creative princi-
ples. These principles can be clearly seen in 
the table in which modern art is compared 
with traditional (classical) art (Table 1).

In the 2000 s, deep visual research based 
on perceptual psychology, information de-
sign, and cognitive science was conducted. 
These studies have made it possible to sys-
tematize knowledge about the role of col-
or in creating mood. Today, the concept of 
color expressiveness is considered at the in-
tersection of various disciplines such as art 
history, media studies, neuropsychology and 
digital technologies. This interdisciplinary 
approach allows us to better understand the 
mechanisms of color effects and use them to 
create a vivid visual image in the frame.

It should be noted that in modern visual 
culture, color has become one of the key tools 
for managing the emotional perception of an 
image. This has become possible thanks to 
digital technologies, fine-tuning of color cor-
rection, and the development of perceptual 
psychology.

In modern cinema, advertising, video 
games and digital photography, the choice 
of a color palette is carried out for a  reason, 
but taking into account a  deep understand-
ing of how different shades affect the viewer’s 
perception. For example, in recent years, the 

cinema has often used the so-called “pastel” 
palette, based on the natural contrast be-
tween warm human skin and cold background 
shades. This approach gives the frames dyna-
mism and visual appeal (Shalimova L. A., Na-
sonova L. I., 2012).

In the TV series Gone with the Wind, the 
color of the sky serves as one of the means 
of expressing the emotions of the main char-
acter. As the story progresses and the drama 
intensifies, the color of the sky reflects her 
feelings. In The Joker movie, the predomi-
nant shades of green and yellow enhance the 
feeling of decline and anxiety, creating an un-
settling atmosphere that highlights the psy-
chological instability of the protagonist.

The influence of color on a  person con-
sists of physiological and culturally deter-
mined reactions. Warm shades such as red 
and orange activate the sympathetic nervous 
system, increasing arousal levels and being 
associated with energy, danger or passion. 
Cold colors, such as blue and light blue, on 
the contrary, reduce emotional tension, cre-
ating a feeling of distance, emptiness or calm. 
Green is often associated with nature, but in 
a  certain context, it can cause a  feeling of 
decline or anxiety (Fig. 1)  (Shmakova E. Y., 
2022).

Modern color grading opens up new hori-
zons in the art of creating an emotional at-
mosphere. By changing saturation, contrast, 
and hue, the authors can fine-tune the atmo-
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sphere of a scene, creating tension, romance, 
alienation, or dynamics.

In video games, digital color analysis al-
gorithms adapt the palette in real time. In 

moments of danger, the picture becomes 
more contrasting and red, and in calm ep-
isodes, the saturation decreases, creating 
a soft visual field.

Figure 1. The main tasks solved with the help of color

Modern examples of the use of color 
show that it has ceased to be just an aesthet-
ic category, but has become a powerful tool 
of psychological influence, subtly controlling 
the emotional states of the viewer. Thanks 
to technological development and interdis-
ciplinary research, the mechanisms of color 
influence have become more precise, mean-
ingful and flexible. This allows the authors 
to create deeply expressive and emotionally 
intense images.

There are many techniques for work-
ing with color in photography that can help 
achieve the desired effect:

1.	 Contrasting colors – is one of the sim-
plest and most effective techniques. 
Contrasting colors placed opposite 
each other on the color wheel create 
bright and expressive compositions. 
For example, a  combination of blue 
and orange or red and green can be 
very effective.

2.	 Monochrome palette – this technique 
is used to create a unified atmosphere 
or accentuate a  certain sensuality in 
photography. It involves the use of dif-
ferent shades of the same color, which 
create a harmonious composition.

3.	 Accent color – is the use of bright 
colors in limited quantities against 
a more neutral palette. This technique 
allows you to draw the viewer’s atten-
tion to the key elements in the photo.

4.	 Color filters – are special programs 
that allow you to change the color of 
a scene or object in a photo. For exam-
ple, a yellow filter can create a warm at-
mosphere, while a blue filter can create 
a cool one (Profitnova D. M., 2023).

It is important to note that in the modern 
visual space, where digital technologies open 
up truly limitless horizons for working with 
color, the problems associated with its use to 
create expressiveness and mood in the frame 
become especially obvious.

One of the key difficulties is the excessive 
standardization of color solutions. The au-
thors often follow fashionable palettes, such 
as the common combination of turquoise and 
orange. As a result, visual language loses its 
individuality and begins to be perceived as 
a template.

Another difficulty faced by filmmakers is 
the risk of emotional saturation of the frame. 
When the saturation and contrast of colors 
become too bright, they can tire perception 
and reduce the power of artistic impact. 
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Often, the choice of color in a frame is deter-
mined not by drama, but by the technical ca-
pabilities of color correction. Because of this, 
expressiveness can become artificial, and 
emotional meaning can become superficial.

In addition, there are cultural limitations: 
viewers from different regions perceive the 
same colors differently, which can lead to 
unexpected reactions and a  violation of the 
author’s intention. Problems also arise when 
mixing light sources with different tempera-
tures, which complicates palette manage-
ment and may compromise the integrity of 
the visual style. In the digital environment, 
another difficulty is the different color rendi-
tion of screens: shades perfectly aligned on 
a  professional monitor can be distorted on 
household devices, which disrupts the in-
tended atmosphere.

All this makes working with color a com-
plex and multifaceted process. Lack of atten-
tion or technical limitations can easily lead to 
a loss of expressiveness and emotional accu-
racy of the frame.

In our opinion, in order to effectively use 
color to create expressive shots and convey 
mood, it is necessary to combine artistic vi-
sion and technical skills.

One of the important stages is the devel-
opment of the author’s color concept at the 
preparatory stage. The author determines in 
advance the emotional objectives of the work 
and selects a palette that will reflect the sto-
rylines, characters and atmosphere. This ap-
proach allows you to avoid standard solutions 
and create your own unique visual language.

To avoid emotional overload, it is im-
portant to consciously control saturation 
and contrast. It is necessary to find a balance 
between expressiveness and naturalness, as 
well as to take into account the dynamic per-
ception of color by the eye.

Another important measure is follow-
ing the dramatic logic. In this case, the col-
or solutions will be justified by the internal 
structure of the work and will not depend 
on fashion trends or technical effects. To ac-
count for cultural differences in color per-
ception, it is necessary to research the target 
audience first. It is important to use univer-
sal emotional codes and carefully work with 
symbols so as not to distort the perception of 
the audience.

The technical difficulties associated with 
the different color temperatures of light sourc-
es are solved using a well thought out lighting 
scheme. It is important to use light sources 
with the same characteristics and accurately 
calibrate the equipment during shooting.

To minimize color distortion on various 
devices, it is recommended to use profession-
al calibrated monitors, correct color profiles, 
and standardized workspaces. This will keep 
the palette stable for subsequent playback.

All these measures are aimed at restoring 
color to its main function – to be an expres-
sive, accurate and emotionally justified tool 
for visual storytelling.

Conclusions
To understand how color affects photos, 

you need to understand its basic properties. 
Color can be described as the ability of objects 
or their surfaces to reflect a certain spectrum 
of electromagnetic waves. In photography, 
color is conveyed through a  combination of 
three primary colors: red, green, and blue. 
These base colors can be combined to create 
a wide range of shades. But even with perfect 
mastery of photographic technique, it is al-
ways important to take into account the aes-
thetic perception of the future image.

One of the ways to use color in photogra-
phy is to create contrasts that help attract the 
viewer’s attention. For example, a black-and-
white photograph may include one or more 
color elements that emphasize a  particular 
detail or object. Also, strong contrasts be-
tween bright and dark tones can emphasize 
the shapes and lines of an object.

When choosing a  color for a  photo, it is 
important to take into account not only the 
emotions and associations that it evokes. It 
is equally important to consider the combi-
nation of shades, lighting, and other factors 
that can affect the perception of photography. 
The colors have a mutual effect on each oth-
er, varying in hue, lightness and saturation.

Competent work with color requires both 
artistic sensitivity and technical precision. 
Creating a  well-thought-out color concept, 
paying attention to saturation, contrast and 
the light environment, as well as taking into 
account the cultural and psychological char-
acteristics of perception make it possible to 
avoid randomness and visual noise.
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Systematic control over all processes – 
from preparation to post-processing – ensures 
stability, expressiveness and consistency with 
the drama of color. Due to this, color ceases 

to be just a  part of the image, but becomes 
the most important element of the semantic 
structure, which enhances the emotional ef-
fect and gives depth to the visual narrative.
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Abstract
This article analyzes the psychophysiological effects of eyebrow shape on the perception 

of human emotions and social interaction. The article explores how the geometry of eyebrows 
and emerging micro-expressions affect the understanding of intentions, emotional state and 
personal qualities of a person. Special attention is paid to neuropsychological aspects of emotion 
recognition. The role of the arch, angle of elevation, density and symmetry of eyebrows in the 
formation of the first impression is considered. The influence of cultural and biological factors 
on the perception of these signals is also being investigated. The paper analyzes data on how 
the shape of eyebrows can change the perception of such characteristics as dominance, friend-
liness, reliability, anxiety, and confidence levels. The study showed that even minor changes in 
the micro-movement of the eyebrows activate automatic cognitive processes, which, in turn, 
affects social behavior and the quality of communication. This article highlights the importance 
of eyebrows as a key element of non-verbal expression and demonstrates that their shape has 
not only aesthetic, but also significant psychophysiological and communicative significance.
Keywords: psychophysiology of emotions, eyebrow shape, micro-expressions, non-verbal 
communication, social perception, facial geometry, emotional expression

Relevance of the study
The psychophysiological effects of eye-

brow shape are becoming an increasingly 
interesting area of research, as eyebrows are 
an important element of non-verbal commu-
nication. Modern neuropsychological studies 
confirm that even small changes in the geom-
etry of the eyebrows can activate the mech-
anisms of rapid recognition of emotions, 

influencing the assessment of intentions, 
threat level, trust and emotional state of the 
interlocutor.

Visual communication is becoming more 
and more important, and digital technolo-
gies are playing an increasingly important 
role in our relationships and due to the pro-
liferation of cosmetic procedures, the study 
of the influence of eyebrow shape and micro-
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movements on social perception, interper-
sonal interaction and cognitive reactions is 
becoming particularly relevant.

The purpose of the study
The aim of the study is to understand how 

the shape of eyebrows and related micro-
expressions affect a  person’s perception in 
society. We want to find out how the geomet-
ric parameters of eyebrows – their height, 
arch, angle of inclination, length, density and 
symmetry – affect the perception of emotions 
and personal characteristics. In addition, we 
aim to understand how these visual cues trig-
ger automatic cognitive and neurophysiolog-
ical responses.

Materials and research methods
A  variety of methods are planned to be 

used as part of the study. Analysis of video 
materials on which the eyebrow parameters 
are fixed and changed. Using high-speed pho-
tography, you can capture micro-expressions 
of the face, as well as use programs for mor-
phological analysis of the face. The psycho-
physiological part of the study includes re-
cording the motor activity of facial muscles 
using surface electromyography, evaluates 
attention and emotional response using gaze 
tracking and galvanic skin reaction.

The results of the study
The study of the role of eyebrows in the 

expression of emotions and social percep-
tion has a  long tradition that combines the 
achievements of anthropology, physiology, 
psychology and modern neuroscience. The 
first mentions of the importance of eyebrows 
are found in the writings of ancient philos-
ophers and doctors. Hippocrates and Galen 
considered facial expressions of the forehead 
and eyebrows as important indicators of 
a person’s inner state, emphasizing the close 
relationship between facial expression and 
the emotional reactions of the body.

During the Renaissance, artists, in par-
ticular Leonardo da Vinci began to study the 
anatomy of facial muscles in depth. They de-
scribed how the shape and location of eye-
brows could convey various emotions such as 
surprise, anger, and suffering. It was during 
this period that the idea arose that the geom-
etry of the eyebrows could be an independent 

visual signal that affects the perception of the 
face.

In the XIX century, thanks to the work 
of Charles Darwin, scientific interest in eye-
brows increased significantly. In his book 
“The Expression of Emotions in Humans 
and Animals,” he examined in detail the role 
of the brow ridges and forehead muscles in 
creating emotional expressions. Darwin was 
one of the first to realize that micro-eyebrow 
movements represent evolutionary commu-
nication mechanisms that allow us to quickly 
recognize threats, intentions, and the emo-
tional state of others. His ideas formed the 
basis for further research on non-verbal 
communication.

In the XX century, the study of eyebrows 
became an integral part of systematic ap-
proaches to analyzing facial expressions. Paul 
Ekman, who developed the FACS system, 
a detailed description of the muscle units re-
sponsible for eyebrow position changes, made 
an outstanding contribution to this field. 
Ekman found that even the smallest micro-
movements of the eyebrows, occurring in 
fractions of a second, can reflect hidden emo-
tions and serve as a  reliable indicator of the 
reliability of emotional reactions. This discov-
ery marked a new stage in understanding how 
eyebrows are involved in transmitting micro-
expressions that affect the perception of sin-
cerity, threat, anxiety, or benevolence.

At the same time, research in the field of 
social psychology was actively developing. 
Scientists have found that the geometric pa-
rameters of eyebrows, such as height, arch, 
slope and density, play an important role in 
forming the first impression of a person. Ex-
periments in the middle of the XX century 
have shown that low-set or angular eyebrows 
are most often perceived as a sign of domi-
nance or aggression, while high or rounded 
eyebrows are considered an indicator of sur-
prise, openness and friendliness. These ob-
servations formed the basis of modern mod-
els of social perception.

At the end of the XX and beginning of the 
XXI century, interest in studying eyebrows 
increased significantly, which was facilitated 
by the development of neuroimaging tech-
nologies. Studies using functional MRI, gaze 
tracking, and electromyography have shown 
that the shape of the eyebrows is directly 
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related to the activation of certain areas of 
the brain involved in the rapid assessment 
of emotions, such as the amygdala and pre-
frontal cortex. In addition, it was found that 
eyebrows play an important role in children’s 
and intercultural communication, as well as 
have a significant impact on perception in the 
digital environment, including photos and 
avatars on social networks.

The modern stage of eyebrow research is 
characterized by the integration of perceptu-
al psychology, cosmetic anthropology, neu-
roscience, and computer modeling. Digital 
morphing technologies allow you to change 
the shape of eyebrows and analyze the reac-
tion of observers with microsecond accuracy. 
This opens up new horizons in understanding 
the connection between eyebrow geometry, 
micro-expressions, and social perception.

It should be noted that in recent years, 
research in this area has been actively con-
ducted using neural network analysis of fac-
es, gaze tracking and high-speed shooting 
of micro-expressions. For example, experi-
ments conducted at Stanford University have 

shown that angular and lowered eyebrows 
can automatically enhance amygdala activity, 
causing a sense of threat or dominance, even 
if a  person retains a  neutral facial expres-
sion. At the same time, higher and smooth-
ly arched eyebrows, on the contrary, reduce 
neural reactivity and are associated with 
a sense of security, softness and accessibility.

Digital platforms also provide valuable 
information. Machine learning, analyzing 
millions of images from social networks, 
has found that symmetrical eyebrows with 
a  slight rise in the outer part contribute to 
increased attractiveness and trust. This ge-
ometry enhances the signals of openness and 
reduces the likelihood of micro-expressions 
being perceived as tense.

Psychologists studying Internet avatars 
have found that changing the shape of eye-
brows alone can dramatically change the 
perception of an emotion. A slight lowering 
of the middle part of the eyebrow makes the 
expression focused or angry, while a  slight 
external rise gives it a friendly or interested 
expression (Fig. 1).

Figure 1. Psychology of eyebrows

As part of behavioral economics, exper-
iments were conducted in which partici-
pants made decisions about collaboration by 
watching photographs or videos with mini-
mal changes in the shape of their eyebrows. 
The results showed that eyebrows that give 
the impression of alertness or hidden aggres-
sion reduce the likelihood of choosing a co-
operative strategy, even if the rest of the facial 
features remain unchanged. This confirms 
that eyebrows are one of the key elements 

of rapid social assessment, influencing trust, 
risk, and behavior prediction (Lemeshevska-
ya Z. P., 2010).

In the field of neuroaesthetics, scientists 
have found that eyebrow correction style can 
affect the perception of emotions. For exam-
ple, clearly defined graphic eyebrows make 
the micro-contractions of the frontal muscles 
more noticeable, which enhances the percep-
tion of emotions of tension and discontent. At 
the same time, soft, shaded eyebrows soften 
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harsh micro-expressions and create a  more 
relaxed image (Anishchenko K. V., 2024).

Special attention is paid to differences be-
tween cultures. Modern research shows that 
in cultures with a high level of collectivism, 
arched eyebrows are usually perceived as 
a sign of benevolence and emotional expres-
siveness. At the same time, in individualistic 
cultures, straight eyebrows, which are domi-

nant, are associated with confident and com-
petent behavior.

Despite these differences, the basic mech-
anism remains universal: the shape of the 
eyebrows directs the observer’s attention 
and serves as a  clue for interpreting micro-
expressions, which, in turn, accelerates the 
process of emotional and social assessment 
of the face (see Table 1).

Table 1. The effect of eyebrow shape on face perception (Gorbunova O. A., 2023)

No. Indicator Characteristic
1. Emotional per-

ception
The shape of the eyebrows can dramatically change the facial ex-
pression. Raised eyebrows can express joy or surprise, while lowered 
eyebrows can convey sadness or anger.

2. Symmetry and 
harmony

Symmetrical eyebrows are often associated with attractiveness. 
Uneven or asymmetrical eyebrows can distract attention and create 
a sense of imbalance.

3. Age The shape and thickness of the eyebrows can tell a lot about a per-
son’s age. Thin, high-arched eyebrows are often associated with 
youth, while heavier and lower-set eyebrows can give the impression 
of maturity.

4. Cultural and 
individual pref-
erences

Different cultures have their own ideas about the beauty of eye-
brows. For example, in some cultures, thick and wide eyebrows are 
preferred, while in others, thin and well–defined lines are preferred.

5. Personality The shape of the eyebrows can also tell a lot about a person’s per-
sonality. For example, straight and wide eyebrows are often associ-
ated with confidence and determination, while arched eyebrows can 
create the impression of a more friendly and romantic image.

It should be noted that modern research 
faces a number of methodological and inter-
pretative difficulties. One of the main prob-
lems is that eyebrow geometry rarely acts in 
isolation. It inevitably interacts with facial 
expressions, the structure of the eyes, and the 
shape of the skull and the general proportions 
of the face. This makes highlighting the pure 
eyebrow effect difficult and requires multiple 
models. Another difficulty is related to the 
fact that micro-expressions appear within 
milliseconds, and their accurate registration 
depends on lighting, equipment quality, and 
subjective coding. This leads to different in-
terpretations of the same facial signals.

Cross-cultural differences also contribute 
to the complexity of eyebrow research. What 
is perceived as friendliness in one culture 
may be regarded as affectation, dominance, 
or even aggression in another. This makes 
it difficult to create universal models of eye-
brow perception and makes it impossible to 

use research results in international projects 
or in computer vision systems. In addition, 
the impact of the cosmetics industry and dig-
ital filters on public standards is making its 
own adjustments. Natural eyebrows are be-
ing replaced by artificial ones, which distorts 
the data and complicates the study of the ba-
sic physiological response to them.

An important issue is the influence of the 
observer’s expectations. People tend to in-
terpret the shape of their eyebrows through 
their emotional and social experiences, 
which can reinforce stereotypes and reduce 
objectivity. This is especially noticeable when 
we evaluate reliability, aggression, or lead-
ership qualities, where eyebrows become 
part of a  quick but subjective “social scan.” 
The situation is complicated by the fact that 
neural responses recorded using function-
al magnetic resonance imaging (fMRI) or 
electroencephalography (EEG) do not always 
allow us to understand whether they reflect 
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emotions, changes in attention, or automatic 
processing of a visual stimulus.

Finally, there is a risk of exaggerating the 
importance of eyebrows. Some studies assign 
them too much of a role in personality per-
ception, without taking into account other 
factors such as speech, posture, general facial 
expression, and interaction dynamics. This 
leads to simplified conclusions and reduces 
scientific accuracy.

In our opinion, in order to overcome the 
identified methodological and interpretative 
problems, an integrated approach is need-
ed that combines technological, theoretical 
and intercultural strategies. One of the key 
steps is to standardize incentives: using large 
databases of faces with carefully controlled 
parameters minimizes the impact of extra-
neous factors such as eye shape or lighting. 
The use of three-dimensional modeling and 
generative neural networks opens up new 
possibilities. We can change the shape of the 
eyebrows separately, leaving the rest of the 
facial features unchanged. This allows us to 
identify the net effect of eyebrows and micro-
movements, focusing on their impact on per-
sonality perception.

To improve the accuracy of micro-
expression detection, we recommend using 
high-frequency cameras, automatic facial rec-
ognition systems, and machine learning algo-
rithms. These tools allow you to reduce the 
subjectivity of coding and capture movements 
that last only a few milliseconds. This makes 
the analysis more objective and reproducible. 
In addition, the inclusion of multi-channel 
data such as electroencephalography (EEG) in 
combination with eye tracking helps to sepa-
rate the attention response and the emotional 
processing of the stimulus. This reduces the 
risk of misinterpretation and makes the re-
search process more accurate.

Cross-cultural differences in research are 
taken into account through multicenter proj-
ects involving representatives of different 
ethnic groups and the use of unified proto-
cols. Comparing data from different regions 
allows us to identify universal patterns that 
can be separated from cultural expecta-
tions. Another important aspect is the use of 
double-blind procedures, when neither the 
participants nor the researchers know what 
a  particular stimulus is intended for. This 

helps to reduce the impact of expectations 
and avoid confirming your own hypotheses.

To minimize the impact of social trends 
and cosmetic procedures, it is recommended 
to include both natural faces and controlled 
computer models without makeup in the re-
search. This allows you to evaluate the differ-
ence between the perception of natural eye-
brows and the so-called “constructed” ones.

In addition, long-term longitudinal stud-
ies provide an opportunity to understand 
how reactions change depending on social 
norms and cultural trends. This approach 
makes the results more stable and less sus-
ceptible to distortion caused by fashion.

Finally, the integration of data from var-
ious disciplines such as psychology, neuro-
science, computer vision, and anthropology 
allows for a  deeper and more accurate un-
derstanding of how eyebrows participate in 
social perception. This interdisciplinary ap-
proach helps to avoid simplifications, take 
into account the context and dynamics of 
communication, and create more informed 
models of emotion perception and personali-
ty traits based on eyebrow expression.

Conclusions
Psychophysiological studies on the shape 

of eyebrows and micro-expressions demon-
strate that these seemingly insignificant de-
tails of appearance play a  key role in social 
perception. They help create a  first impres-
sion, interpret emotions, and evaluate a per-
son’s intentions.

Eyebrows are not only an important part 
of the facial anatomy, but they are also a pow-
erful communication tool. They are able to 
influence the perception of various aspects, 
including emotion recognition, trust level, 
dominance, and social status. Micro-eyebrow 
movements can enhance emotional messag-
es, appearing faster and more accurately 
than full facial reactions. This makes them 
important markers that can reveal a person’s 
true feelings.

Modern analysis methods such as high-
speed video, machine learning, and comput-
er modeling have significantly improved the 
ability to capture and interpret subtle chang-
es in facial expression. However, despite the 
achievements, research still faces certain 
methodological difficulties. The perception 
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of the meaning of eyebrow shape is influ-
enced by many factors, including cultural 
norms and cosmetic practices. A comprehen-
sive and interdisciplinary approach is needed 
to gain a  deeper understanding of this top-
ic. However, the available evidence strong-
ly suggests that eyebrows play a key role in 
non-verbal communication, providing a fast 
and effective way to convey emotions and in-
terpersonal messages.

Thus, further improvement of facial rec-
ognition technologies, an increase in the 

number of participants from different cul-
tures, and more precise standardization of 
stimuli are key areas contributing to a deeper 
understanding of the role of eyebrows in the 
process of social perception. These studies 
open up new horizons for psychology, neuro-
science, communication system design, and 
even clinical diagnostics, emphasizing the 
importance of paying attention to the small-
est details of human facial expression.
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Abstract
This article examines the topic of leadership in entrepreneurship and identifies what qual-

ities and skills leaders of the XXI century need to succeed in business. The paper examines the 
evolution of scientific approaches to leadership and their application in the context of entrepre-
neurship. The leader, according to the authors, plays a dual role: he not only initiates changes, 
but also ensures the efficient use of resources. In the context of digital transformation and high 
uncertainty, such competencies as cognitive-strategic, technological, and socio-managerial be-
come especially important. These skills help an entrepreneur navigate effectively in a rapidly 
changing world. Special attention is paid to the mechanisms of formation and development 
of leadership competencies. The authors suggest using a combination of training, practice, 
mentoring, and systematic feedback. This allows you to consolidate skills through the cycle of 
“experience – reflection – reflection – experimentation”, which contributes to the continuous 
improvement of leadership qualities. The practical significance of the results obtained lies in 
the fact that the conclusions can be applied to develop programs for the development of entre-
preneurial leadership and create tools for assessing competencies.
Keywords: leadership, entrepreneurial activity, entrepreneurial leadership, leadership com-
petencies, transformational leadership, situational approach, emotional intelligence, digital 
transformation, change management, learning from experience, mentoring, feedback

Relevance of the study
In today’s world, entrepreneurship fac-

es many challenges: high uncertainty, rapid 
technological changes and growing competi-
tion. Digital transformation, the development 
of platform-based business models, remote 
work and the use of data as a key resource have 
radically changed the approach to managing 
companies. The speed of decision-making and 
the quality of strategic choice have become top 

priorities for managers. In such circumstanc-
es, the role of an entrepreneur leader becomes 
particularly important for the sustainability 
of the organization. His ability to form a clear 
vision, manage changes, and coordinate the 
actions of the team depends on maintaining 
competitiveness and the ability of the busi-
ness to adapt to external challenges.

This topic is becoming even more rel-
evant in light of the changing set of skills 
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needed to run a successful business. Previ-
ously, the key factors were managerial ex-
perience and knowledge of the industry, but 
today skills of working in a VUCA environ-
ment, which is characterized by variability, 
uncertainty, complexity and ambiguity, are 
of particular importance. Developed emo-
tional intelligence, the ability to communi-
cate and negotiate effectively, as well as the 
ability to innovative thinking and risk man-
agement become important. At the same 
time, the importance of the value-ethical 
aspect of leadership is increasing. Society, 
partners, and consumers place higher de-
mands on social responsibility, transparen-
cy, and business sustainability.

Thus, the study of the competencies of 
a  leader of the XXI century is an important 
aspect both for the theoretical understand-
ing of modern concepts of entrepreneurial 
leadership and for practical application. It is 
necessary to create effective educational pro-
grams, as well as tools for assessing and de-
veloping entrepreneurial skills, which in turn 
contributes to increasing the viability and ef-
ficiency of a business.

The purpose of the study
The purpose of this study is to provide 

a theoretical and methodological justification 
of leadership in entrepreneurial activity. We 
will identify the key competencies of a  XXI 
century leader that influence business suc-
cess, as well as analyze how these competen-
cies can be formed and developed in modern 
conditions.

Materials and research methods
The research used scientific publica-

tions and publicly available analytical and 
methodological materials on various lead-
ership theories, in particular, entrepre-
neurial leadership, as well as competence 
models and practices for developing lead-
ership skills.

In the course of the work, methods of the-
oretical analysis and synthesis were applied, 
as well as comparative analysis of various 
approaches to leadership. The results were 
systematized and summarized. In addition, 
a  classification method was used to group 
competencies and identify mechanisms for 
their development.

The results of the study
Leadership as a scientific concept covers 

a wide range of disciplines such as psychol-
ogy, sociology and management. In the con-
text of entrepreneurial activity, leadership is 
considered not as a “character trait in itself,” 
but as a  complex set of influences, interac-
tions, and management practices that mani-
fest themselves in specific organizational and 
market conditions. Research interest in lead-
ership has undergone significant changes 
throughout history. Early ideas about “lead-
ers” and the dominance of personal qualities 
were replaced by behavioral patterns. This 
was followed by situational and integrative 
theories in which leadership effectiveness 
is explained by the leader’s style matching 
tasks, work structure, and group relation-
ships. In entrepreneurship, this transition is 
particularly noticeable, since the entrepre-
neur simultaneously acts as an initiator of 
change and as a manager who is forced to or-
ganize people and resources in conditions of 
lack of time and information.

The classic source in this area is the review 
by R. Stogdill, which summarizes many stud-
ies conducted in the middle of the XX centu-
ry. In his review, he concludes that there is 
no single “universal set” of traits that would 
guarantee leadership in any environment. 
R. Stogdill notes that personality traits are 
important, but their influence is manifested 
through a specific situation and role require-
ments. This conclusion is especially relevant 
for entrepreneurship, as entrepreneurial 
roles, industries, and stages of business de-
velopment can vary greatly. Therefore, the 
“successful leadership formula” cannot be 
the same for an early-stage startup and, for 
example, for a mature company with formal-
ized processes (Personal factors associated 
with leadership; a survey of the literature).

The next major section is behavioral ap-
proaches, which shift the focus from “how 
a leader is born” to “what a leader does.” In 
this tradition, experiments devoted to the 
study of social climates and management 
styles (authoritarian, democratic, and per-
missive) are often mentioned. The behavior-
al approach is valuable for entrepreneurial 
practice because it allows us to describe lead-
ership as a set of observable managerial ac-
tions. These actions include the distribution 
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of authority, team participation in decision-
making, monitoring, and feedback. These ac-
tions can be developed, evaluated, and com-
pared (The Lewin, Lippitt and White study of 
leadership and “social climates” revisited).

However, despite the significant contribu-
tion of behavioral theory to the understanding 
of leadership, it turned out to be insufficient. 
A  situational approach has emerged in man-
agement, according to which the effectiveness 
of leadership depends on how well the style of 
the leader corresponds to a  particular situa-
tion. One of the most famous examples of the 
situational approach is the model F. Fiedler’s. 
In this model, leadership effectiveness is de-
termined by a  combination of three factors: 
the relationship between the leader and the 
group members, the structuring of the task, 
and the leader’s positional authority. The Least 
preferred colleague (LPC) scale is used in the 
model to measure the orientation of the super-
visor. This approach is especially important 
for entrepreneurship, since in small business-

es, positional power is often inferior to formal 
corporate power. Tasks may be less structured, 
and team relationships may be closer and more 
informal. As a  result, the same management 
style can produce different results depending 
on the stage of the company’s development 
and the degree of certainty of roles and pro-
cesses (Fiedler contingency model).

At the end of the XX century, as orga-
nizational changes became more complex, 
transformational leadership concepts gained 
popularity. Within the framework of these 
concepts, leadership is considered as a pro-
cess of changing the motivation and behav-
ior of followers through the establishment 
of common values, the search for meaning, 
trust and support for development. Transfor-
mational leadership is characterized by four 
main elements known as the “four I’s”: ide-
alized influence, inspirational motivation, in-
tellectual stimulation, and individualized at-
tention. A visual model of these components 
is shown in Figure 1.

Figure 1. The model of the components of transformational leadership (Model of 
Transformational Leadership (Bass, 1985). | Download Scientific Diagram)

In modern scientific circles, when it 
comes to entrepreneurship, “entrepreneur-
ial leadership” is often mentioned. This is 
a special type of leadership that aims to form 
a common vision and mobilize a team to find 
and realize value creation opportunities. 
Entrepreneurial leadership is considered as 

a  concept applicable in different cultures, 
and its features are discussed through the 
prism of “roles” and “challenges of imple-
mentation.” This allows us to distinguish it 
from traditional managerial leadership and 
analyze its effectiveness in different coun-
tries and organizational cultures. This clar-
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ification has important methodological sig-
nificance: entrepreneurial leadership is not 
limited to “charisma”, but is a  measurable 
management practice that is closely related 
to innovation and value creation (Entrepre-

neurial leadership: developing and measur-
ing a cross-cultural construct).

The table below presents verifiable state-
ments regarding the main approaches to lead-
ership and their methodological foundations.

Table 1. The main theoretical approaches to the study of leadership 
and their applicability in entrepreneurial activity

An approach 
to leadership

Which explains 
(in theory)

Typical method-
ological tools/

sources

Applicability to entre-
preneurship

Damn it The role of personal 
qualities in the leader-
ship process. The lack 
of universal traits that 
would be equally im-
portant for all leaders

Reviews and me-
ta-generalizations of 
literature

It is useful for under-
standing individual char-
acteristics, but requires 
consideration of context 
and role

Behavioral The leader’s styles and 
actions as visible behav-
ior

Experimental studies 
of stylistic differences

It helps to describe an en-
trepreneur’s management 
practices as a set of skills 
that can be mastered

Situational/ 
contingent

Effectiveness is the 
result of choosing the 
right style according to 
the situation

Fiedler’s contingent 
model; LPC measure-
ment and situational 
factor analysis

This issue is especially 
acute for startups and 
small companies, as their 
operating conditions can 
change quite often

Transforma-
tional

Changing the motiva-
tion and value system 
of followers; growth 
and inspiration

The Bass and Avoglio 
model; measurement 
through MLQ (full 
range of leadership)

It is important for inno-
vation and change, which 
is a distinctive feature of 
entrepreneurial projects

A source: author’s development based on (Fiedler contingency model; Leadership develop-
ment: An evidence review; Multifactor leadership questionnaire)

In the XXI century, success in entrepre-
neurship directly depends on the key com-
petencies of a  leader. This is due to the fact 
that the business is developing in an environ-
ment of rapid technological change and high 
competition. In open international sources, 
in particular, in the analytical materials of 
the World Economic Forum on future skills, 
it is noted that one of the main obstacles to 
the development and transformation of com-
panies is a  lack of skills. Therefore, an en-
trepreneurial leader must not only generate 
ideas, but also have the skills to quickly form 
a team, develop employee competencies, and 
make decisions based on data.

The competencies of a  successful busi-
ness leader can be roughly divided into three 
interrelated blocks.

1.	 Cognitive and strategic competen-
cies – include analytical thinking, the 
ability to see opportunities, evaluate 
ideas, and plan your actions. These 
skills determine the quality of market, 
product, and strategy choices, and 
allow for timely course adjustments 
when external conditions change.

2.	 Technological competencies – include 
technological literacy, understanding 
the role of data and modern digital 
tools, as well as the ability to manage 
technology adoption and risks.

3.	 Social and managerial competencies – 
include leadership and influence, com-
munication, the ability to work with 
people, develop a team, and maintain 
customer focus. This block ensures the 
coherence of the team’s actions, trust 
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in partnership and the sustainability 
of the service.

In the European Entre Comp model, en-
trepreneurial competence is described as 
a  complex system that includes the skills 
needed to implement ideas, mobilize resourc-
es, work in an environment of uncertainty, 
and learn from experience. Thus, success in 
entrepreneurship is often determined not by 
one “strong feature”, but by a combination of 
strategic thinking, technological literacy and 
advanced managerial skills. These qualities 
allow a  leader to create value and maintain 
the competitiveness of his business.

In the modern scientific and practical 
community, the formation and development 
of an entrepreneur’s leadership skills is con-
sidered as a continuous process that includes 
education, practical training, and constant 
feedback. This is due to the fact that an en-
trepreneur operates in an ever-changing 
world, where tasks, team requirements, and 
management tools are updated much faster 
than in traditional organizations. Therefore, 
for the sustainable development of compe-
tencies, it is not enough just to attend cours-
es once. It is necessary to regularly test your 
skills in real conditions and constantly learn 
throughout your life.

Leadership development in entrepre-
neurship is usually carried out through 
a combination of three key factors contribut-
ing to the growth of competencies:

−  Structured Learning – includes pro-
grams, courses, and trainings aimed at 
developing specific skills.

−  On-the-job Development – involves 
completing project tasks, launching 
products, negotiating, and managing 
changes.

−  Individual Support – includes mento-
ring, coaching, decision-making, and 
external expertise to help participants 
reach their potential.

Scientific research conducted by pro-
fessional organizations shows that leader-
ship development programs, as a  rule, lead 
to moderate positive results in many ways. 
However, their effectiveness largely depends 
on the specifics of the program and how well 
the participants can put the acquired skills 
into practice (Leadership development: An 
evidence review).

David Kolb’s theory of experiential learn-
ing is often used to explain why entrepre-
neurial competencies develop better when 
learning is linked to practice. According to 
this theory, knowledge is formed through the 
transformation of experience, and the learn-
ing process is described as a  cycle of four 
stages: experiencing experience, reflection, 
reflection, and active experimentation (Fig-
ure 2). In academic and university materials, 
this model is considered as a practical tool for 
constructing learning. Each stage of the cycle 
should be supported by certain actions: prac-
tice and cases create experience, reviews and 
observation diaries stimulate reflection, con-
ceptual models and reading literature con-
tribute to understanding, and new attempts 
and pilots consolidate knowledge through 
experimentation.

Figure 2. The cycle of experiential 
learning: experiencing, reflection, compre-
hension, experimentation (Kolb’s Learning 

Styles and Experiential Learning Cycle)

If we apply this methodology to entre-
preneurial activity, then the development 
of leadership skills will become a  manage-
able process. An entrepreneur can organize 
“training courses” for himself through par-
ticipation in accelerators and entrepreneur-
ial communities. He must regularly analyze 
his management decisions: after negotia-
tions, hiring employees, launching a  prod-
uct, or conflicts in the team. It is also im-
portant to receive feedback from the team 
and customers. In the next cycle of tasks, the 
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entrepreneur can test new management ap-
proaches. Feedback tools are especially im-
portant, because without them, a leader can 
reinforce ineffective habits. In practice, 360 
percent assessment, regular individual con-
versations, engagement surveys, error anal-
ysis and customer metrics of the service are 
used. Mentoring is an important supportive 
element: an entrepreneur can relate his deci-
sions to the experience of more experienced 
leaders, which reduces the “cost of mistakes” 
in conditions of limited resources.

Since entrepreneurial skills include stra-
tegic thinking, the ability to work with people 
and make decisions in the face of uncertain-
ty, the most effective development programs 
usually combine theory with practice. They 
include short theoretical blocks such as mod-
els of communication, negotiation, decision-
making, and change management, which are 
supported by project work and follow-up. 
This strategy is consistent with the fact that 
a significant part of the adult education struc-
ture is in informal formats, such as employer-
provided courses, trainings and practical 
exercises. Participation in such programs is 
significantly higher among employed people 
and those with a higher level of education.

Conclusions
Thus, leadership in entrepreneurial activ-

ity is a  set of managerial skills and interac-

tions. The effectiveness of these practices and 
interactions depends not only on the personal 
qualities of the leader, but also on the specific 
situation, the stage of business development 
and the characteristics of the team.

In the field of entrepreneurship, combin-
ing different theoretical approaches is the 
most productive. So, the personal approach 
allows you to understand the importance of 
individual qualities, the behavioral approach 
allows you to see how people behave in man-
agement, the situational approach allows 
you to assess the impact of external factors 
on effectiveness, and the transformational 
approach allows you to evaluate the leader’s 
ability to make changes and promote the de-
velopment of followers. In the XXI century, 
an entrepreneur’s success is determined by 
a  combination of cognitive, strategic, tech-
nological, and socio-managerial skills. These 
include the ability to act in conditions of un-
certainty and learn from their own experi-
ences.

Developing an entrepreneur’s leadership 
skills is an ongoing process that becomes es-
pecially effective when combined with train-
ing, practice, mentoring, and regular feed-
back. This approach allows you to transform 
the acquired knowledge into sustainable 
management skills, which, in turn, makes 
the business more flexible and adaptable to 
rapidly changing environmental conditions.
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Abstract
This article examines how traditional animation continues to exist and develop in the mod-

ern media world. The main goal of the study is to understand the current role of traditional 
techniques and to analyze their artistic and aesthetic value in today’s visual culture. The paper 
gives a short historical overview of puppet, clay, hand-drawn, cutout animation and explains 
how these methods have been preserved, so renewed through time. Using comparative and ana-
lytical methods, the study explores how traditional animation interacts with digital technology, 
creating hybrid forms that combine manual creativity with modern innovation. The research 
also considers both European and Uzbek experiences, showing how different cultural back-
grounds influence artistic style and storytelling. The findings suggest that traditional animation 
remains an important artistic form that connects human emotion, craft, and authenticity with 
the possibilities of new technology, making it relevant and meaningful even in the digital era.
Keywords: traditional animation, artistic value, aesthetics of stop motion, cultural heritage, 
hybrid animation, visual art.

Introduction
Stop-motion animation is a  cine-

matographic technique in which physical 
objects, such as puppets or clay figures, are 
photographed frame by frame to create the 
illusion of movement. Each pose is adjusted 
by hand, and when the sequence of images 
is played back, the objects appear to come to 
life. This process gives the art form a distinc-
tive sense of materiality and emotional depth 

that separates it from computer-generated 
animation. As Maselli notes, the true power of 
stop-motion lies in the direct, tactile connec-
tion between the artist and the material – an 
“illusion of life” created through careful crafts-
manship rather than digital programming 
(Maselli, 2018). The combination of precision 
and imperfection in this technique forms its 
unique artistic and aesthetic identity. The or-
igins of traditional animation trace back to 
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the early 20th century, when pioneers such as 
Émile Cohl in France, J. Stuart Blackton in the 
United States, and Ladislav Starevich in Rus-
sia experimented with the illusion of move-
ment through hand-drawn and stop-motion 
techniques. Cohl’s Fantasmagorie (1908) and 
Starevich’s The Cameraman’s Revenge (1912) 
established the foundations of animation as 
both a  technical and artistic form, blending 
craftsmanship with imaginative storytelling. 
By the 1930s, Walt Disney Studios in the Unit-
ed States industrialized animation production, 
while European and Soviet artists continued 
to value individuality and artistic experimen-
tation. During the 1960s‑1980s, puppet, clay, 
and cutout animation reached a peak of cre-
ativity in Europe, Russia, and Japan. Today, 
these traditional methods coexist with digital 
technology, as seen in Laika Studios’ Coraline 
(2009), Kubo and the Two Strings (2016), 
and Tim Burton’s Corpse Bride (2005), which 
preserve the emotional sincerity of handmade 
motion. In Uzbekistan, the art of animation 
emerged in the mid‑1960s with the estab-
lishment of the “Animation Workshop” under 
“Uzbekfilm” (1964–1965). The pioneering 
film “In  the 6x6 Square” (6x6 kvadratida, 
1965) by D. Salimov and Yu. Petrov laid the 
foundation of the national animation tradition 
(Khaydarova, 2022). Since then, numerous 
Uzbek animators have created works using 
clay, puppet, and cutout techniques inspired 
by national folklore and poetic imagery. How-
ever, in recent years, traditional animation has 
been overshadowed by computer-generated 
production. While digital tools offer efficiency, 
they often lack the tactile depth and emotion-
al warmth of handmade animation. Reviving 
traditional methods in contemporary practice 
is therefore essential not as nostalgia, but as 
a way to preserve artistic diversity and sustain 
the unique aesthetic culture of Uzbekistan 
within the global animation landscape.

Method
This research applies a  qualitative and 

comparative analytical method to explore 
the evolution of traditional stop-motion ani-
mation and its current transformation within 
Uzbekistan’s artistic environment. The study 
relies on academic publications, archival doc-
uments, and visual analysis of selected films 
representing both international and national 

animation schools. By comparing these sourc-
es, the research identifies aesthetic, techno-
logical, and cultural principles that character-
ize handcrafted animation and distinguish it 
from computer-generated imagery.

Discussion
Despite rapid technological advancement, 

stop-motion animation has not disappeared. 
Its continued relevance lies in its aesthetic and 
emotional qualities rather than in technical 
innovation. The materiality of real objects, the 
visible traces of craftsmanship, and the tactile 
imperfection of movement give stop motion 
a unique expressive power that digital anima-
tion often lacks. As Henry Selick, director of 
Coraline (2009), noted in an interview: “Com-
ing from the 2D world, I think what drew me 
to stop motion was the fact that you actually 
see this miniature world in front of you… It’s 
one of the greatest appeals of stop motion: 
this feeling of real objects coming to life. I love 
the tactile realness of the miniature world. It’s 
something you can never get with hand-drawn 
or computer animation (Lawrence, 1999).” As 
Langan explains, this statement captures why 
stop-motion continues to evolve: its materi-
ality is not a  limitation but an aesthetic lan-
guage in itself (Langan, 2023). Films such as 
Coraline (2009), The Little Prince (2015) and 
Kubo and the Two Strings (2016) demon-
strate that handmade textures and tangible 
worlds create emotional depth and authen-
ticity unmatched by computer-generated im-
agery. Thus, stop motion endures as a  form 
of art that unites traditional craftsmanship 
with modern storytelling an evolving bridge 
between technology and the human imagina-
tion. A similar dedication to handcrafted ani-
mation can be observed in the work of Aard-
man Animations, the British studio behind 
Wallace and Gromit and Shaun the Sheep. 
Unlike many contemporary studios that have 
fully transitioned to CGI, Aardman contin-
ues to rely on clay- technically, Plasticine- as 
its primary medium. This choice is not due 
to technological limitation but to the studio’s 
artistic philosophy. As highlighted in the Vari-
ety article At 40, Aardman Animations Stays 
Stubbornly Eccentric (2016), “Working with 
clay- technically, Plasticine – has since become 
Aardman’s trademark, being the medium in 
which Morph (their earliest stop-frame char-
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acter) and later daffy inventor Wallace and 
his pet dog Gromit were sculpted. ‘Audiences 
love that sense of tangibility, the sense that it 
isn’t perfect, the fact that you can see the fin-
gerprints,’ Sproxton says” (Debruge, 2016). 
This statement perfectly encapsulates the en-
during appeal of stop-motion animation: its 
imperfections become its identity. Aardman’s 
commitment to material authenticity demon-
strates how traditional techniques can coexist 
with modern storytelling while preserving cul-
tural individuality. The studio’s films succeed 
precisely because they retain visible traces 
of human labor – fingerprints, smudges, and 
textures – which create a sense of warmth and 
sincerity that resonates with audiences glob-
ally. In an era dominated by digital perfection, 
Aardman’s Plasticine world stands as a cele-
bration of craftsmanship, humor, and human 
touch. Their success confirms that the longev-
ity of stop-motion lies not in resisting technol-
ogy, but in reasserting the emotional power of 
the handmade image.

The historical roots of Uzbek tradition-
al animation are closely connected with the 
Russian animation school, in which the name 
of Vladislas Starevich holds a  central place. 
V. Starevich was one of the earliest pioneers 
of puppet animation, and his renowned film 
“The Cameraman’s Revenge” (1912) is consid-
ered a vivid example of the synthesis between 
technical experimentation and artistic expres-
sion. By using puppets and miniature sets, he 
created emotionally expressive characters and 
elevated animation from mechanical motion 
to the level of poetic storytelling. During the 
Soviet period, V. Starevich’s ideas and aesthet-
ic principles had a strong influence on various 
animation studios across the Union, including 
those in Central Asia. The establishment of the 
“Animation Workshop” under the “Uzbekfilm” 
studio in 1964 was, in many ways, a continu-
ation of this creative legacy. The first puppet 
animation film produced there “In  the 6x6 
Square” (6x6 kvadratida, 1965), directed by 
D. Salimov and artist Yu. Petrov reflected the 
artistic traditions of the Starevich school while 
developing a  distinctly national approach to 
transforming simple materials into meaningful 
visual symbols. (Khaydarova, 2022). Following 
“In the 6x6 Square” (6x6 kvadratida, 1965), 
D. Salimov and Yu. Petrov continued to deep-
en their exploration of traditional techniques 

and created the puppet film “The Magic Chest” 
(Sehrli sandiq, 1966). As Khaydarova notes, 
this film is based on an Uzbek folk tale and tells 
the story of a  hardworking and kind-hearted 
girl and her stepmother. Through the contrast 
between positive and negative characters, the 
film reveals the eternal struggle between good 
and evil. The central moral idea that goodness 
always triumphs over wickedness, is expressed 
through vivid imagery and traditional narra-
tive motifs. In The Magic Chest, the filmmak-
ers successfully combined expressive puppet 
movement with richly textured miniature 
decorations to visualize moral and emotion-
al contrasts (Khaydarova, 2019). The hand-
crafted aesthetic and symbolic imagery bright 
costumes, tangible material environments, 
and ornamental details continue the artistic 
traditions shaped within the national cultural 
context of Uzbek animation. This film not only 
reinforced the national storytelling tradition 
but also established stop-motion animation 
in Uzbekistan as an important means of moral 
and aesthetic education.

With the advent of independence, Uzbek 
animation entered a new artistic stage. During 
this period, the thematic scope of films ex-
panded, the range of characters and genres 
diversified, and new stylistic directions began 
to emerge. As Maksura Mirzamukhamedova 
notes in her monograph “Uzbek Animation”, 
“By  the time of independence, the thematic 
range of Uzbek animation had expanded, and 
the field became enriched with new stylistic 
trends. The most significant creative exper-
iments of the industry were reinterpreted in 
accordance with the spirit of the new era, and 
many new tendencies were introduced (Mir-
zamukhamedova, 2014).” Indeed, by the late 
1990s and early 2000s, Uzbek animators be-
gan to reinterpret national values, humanistic 
ideas, and moral themes through a  renewed 
artistic lens. One of the most remarkable ex-
amples is Mavzur Makhmudov’s “Nightin-
gale” (Bulbul, 1999), a cut-out animation film 
distinguished by its refined color palette and 
poetic narrative. Drawing on folk motifs, the 
film conveys the themes of kindness and har-
mony in a contemporary visual style. Another 
notable work of the period is S. Chufarnov’s 
“Strike, mallet!” (Ur, to‘qmoq, 2006), based 
on Uzbek folk tales. The film employs ele-
ments of satire and humor to depict traditional 
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wisdom and diligence as enduring national 
virtues. Both films rely on handcrafted ani-
mation techniques – cut-out figures, textured 
materials, and rhythmic montage – to revive 
the distinctive aesthetics of Uzbek folklore 
on screen. Although the post-independence 
animation industry in Uzbekistan lacked the 
large-scale resources of Soviet studios, local 
artists succeeded in expressing complex ideas 
through symbolic and visually rich imagery. 
Consequently, contemporary Uzbek anima-
tion emphasizes not technical perfection, but 
artistic vision, national identity, and emotion-
al sincerity, ensuring that the stop-motion 
and handcrafted traditions continue to evolve 
within the modern cultural context.

Results
Based on the conducted analysis, it can be 

concluded that traditional stop-motion tech-
nology holds a significant place in Uzbek an-
imation. Its importance goes beyond techni-
cal aspects, it serves as a means of preserving 
national aesthetics, moral values, and artistic 
authenticity. In the era of digital technology, 
these handcrafted techniques remain rele-
vant, as they embody cultural memory and 
creative individuality. Therefore, continuing 
and supporting traditional animation meth-
ods is essential not only for artistic innova-
tion but also for maintaining the spiritual 
and cultural identity of Uzbek animation.
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