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This research analyzes the impact of technological progress on gender inequality in the labor markets of
OECD countries. Research is based on a specially developed technological development index that integrates
educational, innovative, and digital parameters. The relationships between technological growth and gender
labor dynamics were evaluated using Pearson and Spearman correlation coefficients, as well as comparative
analysis. The findings prove that digital transformation acts as an equalizer, significantly boosting female labor
force participation and balancing employment opportunities. This trend is most prominent among the youth, where
digital competencies replace outdated selection criteria. A new phenomenon of slightly higher male unemployment
in highly technologically developed countries was identified. These results can guide state policies in fostering
labor equality.
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[MHaMiYHMIA PO3BUTOK CyYacHMX TEXHOMOTIA OKOPIHHO 3MIHIOE TpaauLiliHi 3acaay qoyHKLIOHYBaHHS PUHKY npa-
Lii, CYTTEBO NOC1abouM iICTOPUYHO CHOPMOBAHI FTeHAEPHI CTEPEOTUNI, CTBOPIOKUM NepesyMOBM 4118 (hOpMyBaH-
HS IHK/I03MBHOTO CepefoBULLa. Y CTaTTi 34iINCHEHO KOMM/IEKCHUI aHasi3 Ta KiJlbKICHY OLLiHKY BMMBY TEXHO/IOTi3aLil
€KOHOMIK Ha TpaHCcopMaLlito reHAEepHUX napameTpiB 6e3pobiTTs Ta eKOHOMIYHOT aKTUBHOCTI HACE/IEHHSI B MeXax
BMCOKOPO3BUHEHWX AepxaB CBiTYy, a came OECP. Peani3aLis noctaBneHux 3aBAaHb rPYHTYETbCA Ha 3aCTOCYBaH-
Hi IHCTPYMEHTIB MaTeMaTuKO-CTaTUCTUYHOrO aHaslidy. ABTOPOM pO3p0o6IeHO Ta anpob0oBaHO KOMMIEKCHWI iHAEKC
TEXHO/ONYHOro PO3BUTKY, L0 iHTErPYE NapaMeTpy OCBITHLOIO PIBHS, iIHHOBALLiHOT iIHJDPaCTPYKTYpK, HayKOBOrO No-
TeHuiany Ta KomepLianisavii 3HaHb. s 3abe3neyeHHs 3icTaBHOCTI JaHUX BUKOHAHO npoLiesypu norapntMyBaHHS
MIH/IMBMX NOKa3HMKIB Ta MiHIMakCcHOT Hopmastizadii. OuiHKa B3aEMO3B'A3KiB MiXX CDOpMOBaHUM IHAEKCOM Ta reHaep-
HUMVM NPOMOPLiSIMM 3aHATOCTI 34iiCHEHa 3a LOMOMOroK po3paxyHKy KoedilieHTiB MiHiiHOT kopensAyii MipcoHa Ta
paHroBoi kopensyii CnipmeHa. KomnapaTuBHWil aHani3 peanizoBaHo LUASAXOM rpynyBaHHS KpaiH 3a piBHEM Lud-
poBi3aLjii 3 BUBYEHHSIM Y4aCOBOI AMHAMIKM NMOKA3HMKIB. 3a MiACyMKamy PO3paxyHKiB CTaTUCTUYHO [OBEAEHO HasiB-
HICTb CTIliKOro 3B'I3KYy MiX piBHEM MO/EepHi3aLlil eKOHOMIKM Ta MiHiMi3aLjiero reHAepHOi HepiBHOCTI B KpaiHax OECP.
BcTaHoBneHo, Wo yudpoBa TpaHcopmallis HalbiNbLLIOK MipOH CTUMYJ/THE 3a/ly4eHHS XIHOK 40 cknagy poboyoi
cunun. focnimKeHHsa auHamikm 6e3pobiTTa NpoLeMOHCTPYBa/IO BUPIBHIOBAHHSA LIAHCIB Ha npavesnallTyBaHHa 414
060X cTaTteil y BUCOKOTEXHOJIOMNYHMX CyCniNibCTBaxX. Halibinbll BUpaXKEHO 3a3HavyeHa TEHAEHLIS NPOC/igKOBYETHCS
cepepn MOJIOAPKHOTO CermeHTa pUHKY npawj, fe YHiBepcasibHi LdPOoBi KOMMNETEHLT 3aMilllytoTb 3acTapini KpuTepii
Bi6opy. BusiBNeHo heHOMEH /T0Ka/TIbHOro NepeBaxaHHs PiBHS 6e3p006iTTS cepes, H0MN0oBIKIB y KpaiHax 3 HaliBULLIMMU
NO3MLLISIMI IHHOBALINHOrO PENTUHTY. Pe3ynsTaTi A0CNiAKEHHS MOXYTb CyryBaT METOAOMONYHUM NiArpyHTSIM Npw
thopmyBaHHi OBrOCTPOKOBWX CTpaTerili 3aiHATOCTi Ta MOAepHi3aLlii couianbHOi NoAiTuky. CKOHCTPYMOBaHUIA iHAEKC
[103BO/ISIE 3AIICHIOBATI MOHITOPUWHT Pi3HMX acnekTiB e(peKTUBHOCTI EKOHOMIKM B 3a/1EXHOCTI Bifi TEXHO/IOMNYHOTO PiB-
HA. MaTepianu npaui € LiHHUMY 4519 pO3po6KM Nporpam nofonaHHsA AUCKPUMIHALLT Ha pUHKY npavi Ta onTuMisaii
BMKOPUCTaHHSA /IIOACLKOrO Kanitany.

KnrouoBi cnoBa: TEXHOMNOTYHWIA PO3BUTOK; PUHOK MpaLli; reHAepHa PiBHICTb; EKOHOMIYHA aKTUBHICTb; 6E3pP006ITTS;
KpaiHn OECP.
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Statement of the problem. The current stage
of global economic development is characterized
by a large-scale digital transformation that is
fundamentally changing the structure of labor
markets. Among other things, technology is
associated with productivity growth as well
as gender transformations. The gender gap
in developed countries is now significantly
narrower than it was in the past. However, there
is uncertainty regarding the future impact of
modern technologies. Comparing indicators of
technological development with gender-based
measures of employment and labor market
participation will allow us to clearly determine
whether technology truly acts as an “equalizer of
opportunities” or whether it creates new hidden
barriers. Without an understanding of these
patterns, it is impossible to develop effective
public policy and optimize the use of human
capital in the future. It is particularly relevant
to analyze developed countries, as new trends
emerge there that later spread to less developed
countries.

Analysis of recent research and
publications. The gender gap in the labor
market and the factors that help minimize it
have long been the focus of leading global
scholars. In particular, Hartmann H. [1]
analyzed in detail the historical preconditions
for the emergence of occupational segregation
by gender and the role of social stereotypes
in her work. Polachek S. W. [2] applies human
capital theory to explain the narrowing of the
gender pay gap due to the increasing continuity
of women's employment and changes in
their career expectations. Pieters J. and her
co-authors [3] highlight the risks of automating
routine tasks, demonstrating that technological
changes can affect the employment of men and
women differently depending on the intensity of
their routine work. Blau, F. D., & Kahn, L. M. [4]
identify occupational segregation and the
“motherhood penalty” as the main causes
of the gender gap. Olivetti C., Pan J., and
Petrongolo B. [5] maintain that men and
women possess similar basic skills, and that
inequality is the result of specific institutional
constraints.

Highlighting Previously Unresolved Parts
of the Overall Problem. At the same time, there
is aneed to continuously analyze the latest trends
in the labor market, particularly in developed
countries, as this is where new trends emerge.
It is also important to pay close attention to the
impact of technology on the youth segment of
the labor market and to address the question of

whether technology helps to reduce inequality or
only masks it.

Formation of the Objectives of the Article
(Task Statement). The purpose of the research
is to analyze and evaluate the impact of
technological development in various countries
on the transformation of gender dynamics in
the labor market in developed countries (using
OECD member states as an example). The
following research objectives can be identified:
to develop a proprietary comprehensive index
of economic technological development; to
examine its impact on the labor force participation
of men and women, as well as on unemployment
rates; to analyze the characteristics of youth
unemployment in the context of technology. The
object of the research is the labor markets of
OECD countries. The subject of the research is
the impact of technology on the gender gap in
the labor market. The article employs methods
of index construction, data transformation,
correlation analysis, and comparative analysis.

Summary of the main research material.
The impact of technology on the gender
structure of the labor market should first and
foremost be considered in the context of labor
force participation and employment among men
and women. Historically, under the influence
of social stereotypes, occupations have been
divided into “male” and “female” categories.
“Male” occupations were characterized by a
higher proportion of heavy physical labor and
employment. For a long time, due to social
factors, women were excluded from high-paying
jobs, and a significant portion did not enter the
labor market at all and were engaged exclusively
in household work [1, p. 124].

With technological progress, hard physical
labor has often become unnecessary. On
the one hand, this has led to men doing less
physical work; on the other hand, women have
started working more and have entered sectors
that were previously considered largely “male-
dominated.” In other words, a certain degree
of equality is emerging in the labor market.
One of the factors behind this has been the
feminist movement; however, we should not
underestimate the impact of technological
progress on social stereotypes and the
shaping of public opinion through the growing
education of the population. Researchers
also explain the narrowing of the gender gap
in the labor market through the human capital
model, in which expectations regarding the
labor of men and women are becoming more
equal [2, p. 27].
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However, the influence of gender on the
structure of the labor market should not be
dismissed. Itis noted that even now, in developed
countries, work often remains gender-specific,
with women continuing to participate less in the
workforce, being more likely to be unemployed,
working fewer hours, and facing wage
inequality [3, p. 103].

Researchers identify two reasons for the
unequal distribution of men and women in
the labor market. The first view is that men
and women have different preferences,
skills, or psychological traits that determine
their educational and career choices. In this
case, gender inequality is simply a reflection
of significant differences between men and
women [4, p. 35]. The other perspective argues
that men and women are similar in relevant
dimensions but face different opportunities
and constraints. In this case, gender inequality
is a symptom of misallocation, and policies
promoting gender equality can improve the
efficiency of resource allocation [5, p. 6]. It is
worth analyzing whether a gender gap in the
labor market actually persists in developed
countries (such as OECD members) and
whether it is larger in more technologically
advanced countries.

To analyze the impact of a country’s
technological development on the gender
characteristics of unemployment in OECD
countries, a proprietary index of technological
development was developed. At the initial stage,
the following indicators were selected for the
index, corresponding to various aspects of the
economy’s technological development: the
percentage of people with tertiary education
among those over 25 years of age; R&D
investment (% of GDP); scientific and technical
journal articles; Global Innovation Index;
balance of payments for the use of intellectual
property (receipts — payments); mobile cellular

subscriptions (per 100 people); secure servers
(per 1 million people); high-tech exports (as a
percentage of total exports) [6; 7]. Because of
the strong correlation with other indicators, it
was decided not to include the share of internet
users.

Japan had to be excluded from the
analysis because data was not available
for some indicators. The indicators were
also transformed as follows: for data from
2011 to 2022, the coefficient of variation was
calculated, and those indicators for which this
coefficient exceeded 40 were log-transformed
(namely: articles in scientific journals, balance
of payments for the use of intellectual property,
secure servers, high-tech exports, and R&D
investment). For the balance of payments
for the use of intellectual property, a formula
was used, calculating the logarithm of the
absolute value of the number and subsequently
assigning a negative value to the result if the
number was negative. Afterward, all indicators
were normalized using the formula:

Xi-Xmin
Xmax - Xmin

(1)

where Xi is the value of the indicator, Xmax is
the maximum value of the indicator, and Xmin is
the minimum value of the indicator.

To ensure the index’s adequacy, components
that are strongly correlated were removed: the
Global Innovation Index and R&D investment
were combined into a single sub-index, with
each indicator weighted at 50%. The correlation
matrix of indicators (data for 2011-2022) after
normalization is presented in Table 1:

To determine the weights of the index
components, an approach was chosen based
on the source of origin and the effectiveness of
innovation implementation (Table 2).

A higher weight was assigned to Block 3, as
knowledge creation is identified as the primary

Table 1
Correlation matrix of index components
GlI&RDE | Articles | Int. prop HTEXxp Mobile Server | Tert. edu
GlI&RDE 1
Articles 0,39 1
Int. prop 0,54 0,24 1
HTEXp 0,40 0,07 0,29 1
Mobile -0,01 -0,35 -0,01 -0,05 1
Server 0,48 0,13 0,28 0,19 0,04 1
Tert. edu 0,64 0,17 0,28 0,45 -0,13 0,54 1

Source: compiled by the author based on [6; 7]
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Table 2

Distribution of weights for index components

Block 1: Human Capital (20%)

Percentage of people with tertiary education — 20%

Block 2: Digital Infrastructure (20%)

Mobile users — 10%; secure servers — 10%

Block 3: Knowledge creation (25%)

Articles in scientific journals — 12.5%
Gll + R&D investment — 12.5%

Block 4: Innovation system (15%)

Gll + R&D investment — 15%

Block 5: Commercialization (20%)

High-tech exports — 10%; balance of payments for the use
of intellectual property — 10%

Source: compiled by the author

driver of technological progress in the research.
After calculating the technological development
index for the sample countries for the period
2011-2022, the values were converted to a
scale of 0-100.

After establishing the index of technological
development of the economy, the first stage of
analysis was conducted: an examination of the
relationship between this index and the ratio of
women’s and men’s participation in the labor
force [8; 9]. This analysis demonstrates women’s
fundamental readiness and ability to be part of
the economy. Since technology hypothetically
acts as an equalizing factor, it is expected that in
countries with higher technological development,
the gap between the share of men and women
in the labor force will be smaller. That is, given
that across all countries in the sample during
2011-2022, men’s participation in the labor force
is higher, and the ratio of “female labor force
participation to male labor force participation”
is no greater than 1, we can hypothesize that
the higher the technological development
index, the closer this ratio is to 1 — that is, there
is a direct relationship. Additionally, the labor
force participation ratio was normalized using
Formula 1.

The Pearson correlation coefficient between
the indicators for the data covering the examined
period (a total of 444 observations: 12 years
across 37 countries) is 0.687 (statistically
significant), which confirms the hypothesis
regarding the existence of a relationship and
its direction. 47.2% of the variation in one
indicator is explained by the variation in the
other. To ensure the reliability of the result,
Spearman’s rank correlation coefficient was also
calculated, which is 0.678 and is statistically
significant. The slight difference between the
Pearson and Spearman coefficients indicates
the homogeneity of the data and the absence
of a critical impact of outliers on the overall
trend.

To compare the most and least
technologically advanced countries in the
sample, the average value of the technological
development index over 5 years (2018-2022)
was calculated, and the countries in the sample
were ranked according to this value. The
10 most technologically advanced countries
(Sweden, Netherlands, Finland, Israel,
Denmark, South Korea, Germany, Switzerland,
United Kingdom, and United States) and the
10 least technologically advanced countries
(Italy, Latvia, Greece, Portugal, Slovakia,
Turkey, Chile, Colombia, Costa Rica, and
Mexico) were identified. When comparing
these two groups of countries and calculating
the group averages, the following relationships
were found (Figure 1):

As previously mentioned, female labor force
participation is lower in all countries in the
sample. However, in the most technologically
advanced countries, the gap is noticeably
smaller, indicating that technology is helping to
reduce gender inequality. Additionally, the gap is
gradually narrowing in both groups of countries,
suggesting that the increase in women’s labor
force participation is a global trend. Thus,
technological development is a prerequisite for
women’s participation in the economy. A possible
reason for this is that in technologically advanced
countries, the economy is based on knowledge
and services, which stimulates demand for
capital that is gender-neutral. Additionally, unlike
unemployment, labor force participation reflects
social norms. The high correlation confirms
that technological progress can contribute to
the transformation of traditional employment
models, in which women remained outside the
labor market.

After confirming the first hypothesis, the
second stage of the analysis was conducted:
an analysis of the relationship between male
and female unemployment (age over 15) rates
and technological progress in the sample
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Fig. 1. Comparison of the ratio of female to male labor force participation
in the most and least technologically advanced countries in the sample

Source: compiled by the author based on [8; 9]

countries for the period 2011-2022 [10].
The methodology remained unchanged: the
ratio of “share of unemployed women/share
of unemployed men” was calculated, and a
correlation analysis was conducted between
this indicator normalized according to
Formula 1 —and the technological development
index. The hypothesis for this stage of the
research is that in more technologically
developed countries, the percentage of
unemployed women is comparatively lower,
and gender inequality is decreasing; therefore,
the relationship should be inverse (since the
smaller the difference between female and
male unemployment, the smaller the calculated
ratio).

The calculated Pearson correlation coefficient
confirms the hypothesis. It is -0.509 and is
statistically significant. The relationship is
noticeably weaker than in the previous case.
Spearman’s rank correlation coefficient is
-0.465 and is statistically significant. There is
a moderate negative correlation between the
indicators. This suggests that in countries with
higher levels of technological development,
there is a leveling of employment opportunities
between women and men. The technological
development index accounts for 25.9% of
the variation in the ratio of female to male
unemployment. The remaining 74.1% is
attributed to other factors (such as social policy,
cultural characteristics, the sectoral structure of
the economy, etc.).

The results confirm the hypothesis that a
country’s technological development acts as

a driver of gender equality in the labor market.
This may be due to several factors:

1. Digitalization and remote  work.
Technology creates more flexible working
conditions, which contributes to higher
employment rates among women.

2. Changes in the economic structure. The
transition from heavy industry to a knowledge-
based economy reduces the role of physical
labor and increases the value of intellectual
capital, where gender differences are minimized.

3. Access to education. A high level of
the technological development index depends
significantly on education (which is included
in the index as one of the factors). Access to
education in more technologically advanced
countries provides women with comparatively
better starting conditions for employment.

By comparing the ratio in the 10 most and
least technologically advanced countries and
calculating the averages for both groups,
conclusions can be made (Figure 2).

First, the overall unemployment rate is higher
in countries with lower levels of technological
development. The gap between female and male
unemployment is also wider in these countries.
Second, it is important to note that in the most
technologically advanced economies, there is a
slight predominance of unemployment among
men. That is, with a comparatively higher labor
force participation rate in these countries, women
are also more likely to be employed. Third, when
examining trends, the gap is widening in less
developed countries and narrowing in more
developed ones.
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Source: compiled by the author based on [10]

The next stage of the research is an analysis of
youth unemployment (people aged 15-24) [10].
This stage is important for understanding whether
young people are more likely to adopt current
trends. Furthermore, when youth unemployment
is significant, it indicates the inability of the new
generation to integrate into existing labor market
conditions. The hypothesis for this stage of
the analysis is that the gap between male and
female unemployment is narrowing even more
rapidly in this group.

The Pearson correlation coefficient between
the ratio of “unemployment among young

—_
[\S}

—_—

e N
b i N o

Youth unemployment rates by gender
(e

o
=
—

0,2 0,3 0,4

women to unemployment among young men”
and the technological development index is
-0.656 (statistically significant). Thus, a moderate
negative relationship has been established.
The factor explains 43% of the variation in the
outcome variable. Spearman’s rank correlation
coefficient is -0.635 (statistically significant). The
inverse relationship is also evident in the scatter
plot (Figure 3).

The 15-18% increase in the strength of the
correlation compared to overall unemployment
rates allows us to conclude that technological
development acts as a “leveler of opportunities”

0,5 0,9

0,6
Technological development index

0,7

Fig. 3. Scatter plot of data on youth unemployment and the
technological development index

Source: compiled by the author based on [10]
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to a greater extent for the youth segment, as it
replaces outdated social and physical selection
criteria in the labor market with universal digital
competencies. Young people in technologically
advanced environments adapt more quickly
to new tools (Al, automation, analytics). Since
these skills are gender-neutral, the technological
saturation of the economy creates an environment
in which qualifications take precedence over
gender. This explains why, for young women, a
country’s technological advancement is a more
critical factor for successful employment than for
older women, whose career paths were largely
shaped under a different economic paradigm.
Investment in technological development can be
an important tool for addressing the gender gap
in the labor market, particularly among young
people.

When comparing the ratio of female to
male youth unemployment in the 10 most
and least technologically advanced countries,
we can see that the contrast is, as expected,
more noticeable than in the previous stage of
the research (Figure 4). We see that while in
less technologically advanced countries there
remains a significant (and noticeably larger than
for overall unemployment) gap in favor of men
(i.e., female unemployment predominates), in
the most technologically advanced countries
there is an even greater gap in favor of
women than in overall unemployment (male
unemployment begins to prevail). This allows
us to conclude that a new trend is emerging,
one that is more noticeable among young
people: technological development not only

S = N WA 0N

_12010
2
3

2012 2014 2016

narrows the gap in employment between men
and women, but also contributes to a slight
prevalence of male unemployment over female
unemployment.

The dynamic shows that the gender gap
among youth is more sensitive to crises in less
technologically developed countries (e.g., its
increase in 2020), and it remains consistently
high in these countries. The overall result
confirms the research hypothesis (progress
reduces inequality), but a new observation is the
local prevalence of male unemployment over
female unemploymentin the mosttechnologically
advanced countries.

Conclusion. The calculated technological
development index — which is based on
different aspects of technology and its practical
application — has revealed certain patterns.
Technological development acts as a factor
in the structural transformation of the labor
market's gender profile, narrowing the gender
gap in economic activity and unemployment,
especially among young people, who are
the first to react to structural changes, which
confirms the research hypothesis. Technological
development has the greatest impact not on
whether a person finds a job (unemployment),
but on whether they decide to enter the labor
market at all (labor force participation). For
women, a technologically advanced country
creates an environment where professional
fulfilment becomes more accessible and the
expected norm. Technology also helps them
avoid unemployment, especially young women.
This reduces overall gender disparities.

~ e . N

2018 2020 2 2024

—e— 10 least technologically advanced = —#— 10 most technologically advanced

Fig. 4. Comparison of youth unemployment by a country’s
technological development

Source: compiled by the author based on [10]
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Another trend identified is the prevalence sample. The causes and implications of this
of unemployment among men in the most phenomenon require separate analysis in the
technologically advanced countries in the future.
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