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ABSTRACT

Relevance. Income inequality, especially in the context of regional develop-
ment, has become a key focus in academic and policy discussions. For Arme-
nia, which is exposed to continued geopolitical pressures, balanced and sus-
tainable regional development is crucial for national security and economic
stability, making it urgent to strengthen its border regions by raising incomes
and improving living standards.

Research Objective. This study analyzes regional-level macroeconomic data
to identify key factors driving income inequality and propose policy recom-
mendations to address these disparities.

Data and Methods. The study applies statistical and comparative analysis of
regional economic data in Armenia, along with a panel regression model with
fixed effects. The analysis considered key drivers of income inequality and re-
gional economic weaknesses, focusing on economic growth, wages, poverty, ac-
cess to education and healthcare, and financial services in Armenian regions.
Results. Most of the factors in question significantly impact income distribu-
tion, with the condition of regional education systems being the most import-
ant. The decline in educational infrastructure and closure of institutions have
clearly contributed to growing income inequality across regions.

Conclusion. The main conclusion is that, in order to reduce income disparities
between regions, a priority task should be to improve educational infrastruc-
ture, as it plays a key role in economic growth and the overall well-being of re-
gional populations.
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KaprorpadupoBaHue HepaBeHCTBA: PETHOHATIbLHbBIE PAa3/INYUA
B I0X0/ax U UX JeTepMUHAHTHI B ApMEeHUH

AHHOTAILIUSA

AxryanpHOCTB. HepaBeHCTBO TOXO[J0B, 0COOEHHO B KOHTEKCTE PETrMOHaTbHO-
IO pa3BUTHA, CTAJIO KIIOYEBBIM HAIIpaBJIeHMEM B aKaJeMUYeCKUX ¥ MOIUTH-
yecKUx gucKyccusax. [Ina ApMeHun, KoTopas IojBepraeTcs NOCTOAHHOMY Te-
OIIO/INTMYECKOMY JIaB/IeHNI0, COa/TaHCPOBAaHHOE M YCTOMYMBOE PErvOHAb-
HOe pa3BUTHE UMeeT peliaroliiee 3Ha4YeHNe I HallMOHa/IbHOT 6e30I1aCHOCTY
Y 9KOHOMMYECKOI CTAOMIBHOCTH, YTO [ienaeT HeOOXOIVMBIM YKpeIlleHue ee
HMPUTPAaHNYHBIX PETMOHOB 32 CUeT MOBBILIEHUs JOXOAOB I YIy4YllIeHN!A YPOB-
HS XKU3HIUL.

Ienb. B 3TOM MCCIef0BaHNN aHATU3UPYIOTCS MaKPOIKOHOMMYECKYE TaHHbIE
Ha PErMOHa/IbHOM ypPOBHE JI/IsI BBISB/ICHNS K/II0UEBBIX (PaKTOPOB, 06yC/IOB/IN-
BAaIOIIX HEPABEHCTBO JOXOJOB, I IIPEAIaraloTCs peKOMEH/AIVMY 110 TIO/TUTH-
Ke IJI YCTpaHeHUA 3TUX Pa3INInil.

JJaHHbIe ¥ MeTOABI. B 1MccrenoBaHNY IPUMEHAETCS CTAaTUCTUIECKUI U CpaB-
HUTENbHBI aHa/IN3 PEeTrMOHANbHBIX KOHOMMYECKMX MAaHHBIX B ApMeHunu,
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a TaKKe [TaHEJIbHASI PEeTPEeCCUOHHAs MOJAE/b C (PUKCUPOBaHHBIMMU 3PP eKTaMu.
AHanu3 y4uTbhIBaeT OCHOBHbIe (hPaKTOPbI HEPABEHCTBA JOXOMIOB VI PErMOHAIb-
Hble 9KOHOMMYeCKe crmaboCTy, yhensis 0co60e BHUMaHME 9KOHOMUIECKOMY
pocry, 3apaboTHOI I1arte, 6eHOCTH, JOCTYIY K 00pa30oBaHUIO 1 3/ipaBOOXpa-
HEHMIO, a TakKe (PMHAHCOBBIM YCIIYTaM B peroHax ApMeHIN.

Pesynprarbl. BOMbIIMHCTBO paccMaTpyBaeMbIX GaKTOPOB CYIeCTBEHHO BIIN-
SI0T Ha pacIpefie/ieHNe JOXOA0B, IpuieM Haubojiee BaXKHBIM SIBJLAETCS CO-
CTOsIHME PerMOHaJIbHBIX cucTeM oOpasoBaHus. CokpalleHne oOpasoBaTenb-
HOJT MHQPACTPYKTYPBL M 3aKPBITE YIPEXIEHWUIT IBHO CIIOCOOCTBOBAMN PO-
CTy HepaBeHCTBA JOXOZIOB B PETVMOHAX.

BriBopbl. OCHOBHOIT BBIBOJ, 3aK/IIOYA€TCS B TOM, YTO [ COKpallleHMsI pas-
NMYMIL B JOXOflaX MEXAY perroHaMy MPUOPUTETHON 3a/jadeil JOMKHO OBITh
yaydliieHue 06pa3oBaTeIbHOI MHPPACTPYKTYPBL, TOCKOIBKY OHA UTpaeT KITIo-
YEBYI0 POJIb B 9KOHOMMYECKOM POCTe U 00leM O/1ar0COCTOAHUM Hace/IeHUs
PETMOHOB.
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Introduction

Income inequality is one of the most pressing
global issues. Not only does it limit individuals’
opportunities to improve their living standards,
but it also threatens broader socio-economic de-
velopment. Persistent income gaps can lead to so-
cial tensions and political instability, making it
a critical concern for policymakers worldwide.

Income inequality, defined as unequal access
to public goods (Kuznets, 2019), exists in all so-
cieties, including the most primitive. Since in-
come inequality is detrimental to population
well-being, it is essential to assess the extent and
patterns of income distribution across the econo-
my. This issue has been extensively covered in re-

search literature.

This study examines income inequality across
the regions of the Republic of Armenia, focusing
on disparities in economic activity, poverty levels,
wages, and access to healthcare, education, and fi-
nancial services. It employs statistical and com-
parative analysis, including a panel regression
model with fixed effects, to identify the key fac-
tors influencing income inequality and challeng-
es in regional development.

Most of the factors are significant in relation
to income distribution equality. Among these,
the development of the education system in Ar-
menias regions was found to be the most signif-
icant factor. This reflects the ongoing deteriora-
tion of educational infrastructure and quality in
the country, which has contributed substantial-
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ly to the widening income inequality across re-
gions. The reduction in the number of education-
al institutions in Armenian regions has intensi-
fied income inequality. The study concludes that
developing educational infrastructure should be
a priority to achieve more equitable income distri-
bution and narrow regional income gaps. Priori-
tizing investment in education and related infra-
structure will also strengthen regional econom-
ic growth and improve overall well-being across
Armenia.

Theoretical framework

A growing body of research (Mdingi & Ho,
2021; Bathelt et al., 2024) highlights the crucial role
of institutions in shaping income distribution and
long-term population welfare. In both developing
and developed countries, widening income gaps
fuel public dissatisfaction and increase the risk of
political and social instability. High inequality of-
ten leads to political decisions favoring a wealthy
minority, deepening divides, eroding trust, and de-
stabilizing societies. This instability raises the like-
lihood of revolutions, coups, and violence, which
threaten property rights, heighten political uncer-
tainty, deter investment, and ultimately slow eco-
nomic growth (Malikov & Alimov, 2022).

Even developed countries are not immune
to uneven regional development and the cor-
responding disparities in income distribution.
For instance, there is evidence that economic pol-
icy in the European Union tends to favor large cit-
ies and regions with major urban centers (Rauhut
& Humer, 2020; Rauhut & Costa, 2021; Vedrin &
Le Gallo, 2021), while only a few cities in periph-
eral regions have managed to benefit from such
policies (Nagy & Benedek, 2021). Moreover, many
regions are now described as having “no future,”
effectively rendering them “places that don’t mat-
ter” (Rodriguez-Pose, 2018; Mattila et al., 2023).

Among the extensive body of research on
this topic in Europe, there are noteworthy stud-
ies on Italy (Acciari & Mocetti, 2013) and France
(Bonnet, d'Albis & Sotura, 2021), which analyzed
century-long data sets and concluded that income
distribution in these countries is uneven. There
are also studies that examine regional income in-
equality through the lens of crisis impacts, high-
lighting how such events exacerbate disparities
(Branco & Marques da Costa, 2023).

Income inequality remains a central concern
for many international organizations, as it im-
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pedes sustainable development and poverty re-
duction. From both theoretical and practical
policy-making perspectives, an essential task is
to identify the causes of uneven income distribu-
tion and explore effective ways to address them.

According to the International Monetary Fund',
regional inequality has increased in most countries.
While there has been substantial progress in reduc-
ing global inequality over the past thirty years, re-
gional disparities have widened, particularly in ad-
vanced economies. Over the last three decades, more
than half of all countries and nearly 90 percent of
advanced economies have experienced growing in-
come inequality, with some reporting an increase of
over two points in the Gini coefficient.

Academic literature highlights several key
factors contributing to the rise in regional in-
come inequality, including technological prog-
ress, globalization, fluctuations in commodity
prices, and domestic economic policies like redis-
tributive fiscal measures, labor market rules, and
product market regulations.

Inequality can be understood through sev-
eral interconnected concepts. Lifetime inequal-
ity refers to income disparities in individual ex-
periences over their entire life. Wealth inequality
reflects the uneven distribution of assets among
households at a given time. Inequality of opportu-
nity captures how factors beyond individual con-
trol, such as socioeconomic status, gender, or eth-
nicity, influence income. Together, these perspec-
tives offer complementary insights into the causes
and effects of inequality, helping governments de-
velop more targeted policies®.

It is important to distinguish between in-
come inequality, which concerns wages and sal-
aries, and wealth inequality, which relates to net
asset value.

There are three core aspects highlighted in the
literature on inequality:

— high wealth inequality tends to drive in-
come inequality;

— wealth inequality is generally more concen-
trated globally than income inequality;

— there is a strong correlation between wealth
and income inequality.

! International Monetary Fund. Income Inequality.
An Introduction to Inequality. Retrieved from: https://www.
imf.org/en/Topics/Inequality/introduction-to-inequality (date
of access: 02.02.2025)

2 Ibid.

r-economy.com

Online ISSN 2412-0731


http://r-economy.com
https://www.imf.org/en/Topics/Inequality/introduction-to-inequality
https://www.imf.org/en/Topics/Inequality/introduction-to-inequality

R-ECONOMY, 2025, 11(2), 192-209

doi 10.15826 /recon.2025.11.2.010

195

The facts presented above indicate that
wealth inequality is a more serious issue than in-
come inequality and that there is a causal rela-
tionship between these two phenomena. Never-
theless, a significant portion of empirical studies
analyzing the causes of economic inequality focus
on income inequality rather than wealth inequali-
ty. Shin et al. (2012) found that income and credit
are the main drivers of wealth inequality in South
Korea. Fouejieu et al. (2020) showed that finan-
cial inclusion reduces both income and wealth in-
equality. These studies, however, did not explore
the relationship between income inequality and
overall welfare.

Thus, there is a wide range of factors that in-
fluence economic inequality. Let us consider some
of them in more detail.

Adam Smith was among the first to examine
the relationship between inequality and econom-
ic growth. He argued that population welfare and
uneven income distribution are directly connect-
ed to a country’s economic growth. Smith believed
that inequality could be balanced by factors such
as accessible education, opportunities for person-
al success, and the prestige of different occupa-
tions. Citizens strive to maximize personal wel-
fare, competition arises, and the principle of the
“invisible hand” operates, which activates entre-
preneurial activity, increases national wealth, and
thereby addresses poverty. Consequently, Smith
saw no need for government intervention to re-
duce poverty or redistribute income.

In the 1950s, economic policymakers focused
on growth, assuming that any increase in produc-
tion would raise per capita income in society. How-
ever, before production and thus the benefits of
economic growth reach low-income or poor indi-
viduals, resources must be concentrated in a par-
ticular group to be directed toward investment and
production. The rationale is that wealthier people
save more money than those with less, and the ac-
cumulation of savings enables investment and eco-
nomic growth (Garcilazo et al., 2021).

Kuznets (2019) explored the relationship be-
tween economic growth and income inequali-
ty through the lens of economic development.
He found that the link between growth and in-
come inequality is differential: positive at ear-
ly stages and negative at mature stages. This phe-
nomenon can be explained by the movement of
labor from one sector to another — for exam-
ple, a worker moving from agriculture to another
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economic sector. The income level of these work-
ers increases because they are in demand in the
new sectors, while the income of those remain-
ing in agriculture stays low and unchanged. Over
time, as the movement of workers out of agricul-
ture continues, the supply of agricultural labor
falls below demand, causing wages for those re-
maining to rise in order to retain them. Thus, in-
equality begins to decline at this stage. Kuznets
describes this relationship as the inverted U-hy-
pothesis, which suggests that inequality increas-
es in the early stages of economic development
and declines in the later stages.

Ahluwalia (2019) distinguishes between long-
term and short-term relationships between in-
equality and economic growth. Kuznets focuses
on the long-term perspective, linking inequality to
structural economic changes — for example, the
rise in inequality during Brazil's rapid growth in
the 1970s. While Kuznets’ hypothesis offers a broad
explanation, Ahluwalia emphasizes the need to ac-
count for short-term factors. He notes that when
growth is concentrated in certain sectors or re-
gions, limited labor mobility and rigidities in factor
markets can create temporary imbalances, leading
to significant income disparities.

On the one hand, inequality motivated low-in-
come individuals to work harder to meet their
needs, which contributed to economic growth; on
the other hand, inequality hindered human capi-
tal accumulation, which in turn impeded growth
(Yang & Xin, 2020).

Galor (2024) also examined how income in-
equality is related to a national or regional level
of technological development. In the early stages
of technological progress, inequality tends to rise
as demand for highly skilled labor increases. In-
comes rise for workers engaged in new technol-
ogies, whereas workers in traditional technology
sectors see little to no increase. Over time, how-
ever, inequality tends to decline as the number of
workers in outdated sectors falls.

Researchers of the Fourth Industrial Revolu-
tion (4IR) have examined technology’s role in in-
come inequality (Gomes et al.,, 2022). The 4IR
drives automation through modern technologies,
transforming production processes. According to
Boeri et al. (2020), this automation tends to wid-
en the income gap between low-skilled and high-
skilled workers. Consequently, technological ad-
vances may increase both inequality and unem-
ployment.
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Access to credit plays a central role in shaping
the economic opportunities of households and
businesses and is crucial for recovery from the
stagnation caused by the pandemic. It enables in-
dividuals to invest in housing, education, and en-
trepreneurship, thereby promoting upward mo-
bility. As a result, credit access can have signifi-
cant implications for reducing — or, if unevenly
distributed, reinforcing — income inequality.

Problems like adverse selection and mor-
al hazard, caused by asymmetric information be-
tween lenders and borrowers, affect how easy it is
to get credit. Due to these information gaps, lend-
ers may restrict loans, charge higher interest rates,
or often require borrowers to provide collater-
al. As a result, relatively poor people with limit-
ed capital may be denied credit regardless of how
good their investment ideas are. This exclusion
from credit can limit economic mobility and rein-
force income inequality (Deles et al., 2020).

Several studies show a connection between
fertility rates and income inequality across dif-
ferent social groups. Kremer and Chen (2002)
explored the relationship between inequality
and varying fertility rates. Using data from mul-
tiple countries, they found that greater inequali-
ty tends to come with bigger differences in fertili-
ty within a country. Low-income families tend to
have higher fertility rates than wealthier families,
but they have fewer resources to invest in their
children’s education and development (Béhm et
al., 2021).

Marmot et al. (1991) discovered a link be-
tween wages and health: low-skilled workers were
four times more likely to suffer from poor health
compared to high-skilled workers. Health tends
to improve as job status rises, and this pattern
holds true regardless of lifestyle factors like smok-
ing or drinking.

Income inequality has harmful effects on
physical and mental health, which in turn,
also impact important social areas such as crime,
social mobility, and education.

The role of education in income inequality re-
mains complicated. Over the past decades, many
researchers have explored this topic, but the evi-
dence is still contradictory.

A key contribution to understanding factors
affecting income inequality was made by Schultz
(1961). He studied how human capital influences
economic development and inequality, emphasiz-
ing key issues such as gaps in education and skills
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among the population and pointing out that many
people lack access to quality education. This gap
can increase inequality, as a large portion of the
population cannot gain the skills needed to par-
ticipate fully in the labor market.

Investments in human capital can contrib-
ute to reducing income inequality. The impact of
education on uneven income distribution is con-
sidered a complex and multifaceted process, de-
pending on numerous factors. An increase in the
number of workers with higher education leads to
changes in the labor force structure, as unskilled
workers become skilled. In the short term, this
may increase inequality, but over time, as the num-
ber of skilled workers grows, the wage gap between
skilled and unskilled labor is likely to narrow, lead-
ing to reduced inequality (Chiswick, 1988).

Education aimed at improving qualifications
promotes the growth of both personal and so-
cial incomes while simultaneously reducing in-
come inequality. The quality of human capital
among low-paid workers improves, which helps
enhance the quality of life. Psacharopoulos &
Woodhall (1991) consider education as an invest-
ment that fosters economic development, there-
by increasing the assets of low-income popula-
tions. However, given that access to education-
al services is mostly available to wealthier social
groups, the question of whether education can re-
duce inequality remains controversial.

A complicating factor is that inequality de-
pends not only on education investment, but also
on how income from non-human capital is dis-
tributed and how quickly education grows com-
pared to other forms of capital. These dynamics
can either widen or narrow income inequality.

Another important factor is government inter-
vention, particularly through subsidies for higher
education, which aim to expand access for children
from low-income families. However, Glomm and
Ravikumar (2003) argue that the effectiveness of
such subsidies and public spending in reducing in-
come inequality remains uncertain.

Public expenditure on education may not re-
duce the income gap between the rich and the
poor, even if everyone has equal access to educa-
tion, due to differences in individual choices and
parental human capital. Furthermore, expand-
ing education will not benefit the poor if they lack
sufficient resources to attend school, especially if
they are taxed to finance education (Sylwester,
2002).
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Spending on education, particularly higher
education, often benefits children from middle-
and upper-class families rather than low-income
groups, who are expected to be the primary target
of redistribution policies.

The current theoretical framework on in-
come inequality does not sufficiently incorpo-
rate empirical analysis specific to Armenian re-
gions, particularly multifactor panel regression
studies. The role of the education system and ac-
cess to education in shaping regional income lev-
els is also largely overlooked. This study address-
es these gaps by offering a quantitative analysis of
key macroeconomic factors affecting income dis-
tribution and by applying a fixed effects panel re-
gression model with potential policy relevance.

Methods

This study employs statistical and econo-
metric methods to investigate the factors driv-
ing income inequality across Armenia’s regions.
To achieve this, a panel regression model was
constructed using regional data. The depen-
dent variable in the final model is the devia-
tion of regional wages from the national average,
which allows for consistent income comparisons
by controlling for variations in prices and infla-
tion. The primary aim is to identify the deter-
minants of unequal income distribution, rather
than to assess income levels per se. The indicator
used as the dependent variable was calculated as
shown in Equation (1):

_ Wage, (1)
Wage

it
national,t

where i represents the region’s index, and ¢, the
time period.

The independent variables correspond to
the key factors identified in the literature re-
view and are as follows: the number of universi-
ties per 1,000 residents; the number of schools
per 1,000 residents; the birth rate; regional GDP
growth rates; poverty level; and population size.
Data for all these indicators were collected at
the regional level. The model covers a 7-year
period, from 2016 to 2022, because regional
GDP data were only available for these years.
As part of the regression analysis, all time se-
ries were tested for stationarity and normality.
Following initial statistical processing, all inde-
pendent variables, except for GDP growth, were
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transformed using the first-difference logarith-
mic method (Aln).

Hypothesis: Access to education and the birth
rate have a positive effect on income inequality
across regions.

The final specification of the regression mod-
el is presented in Equation (2):

W, =a+yW, + B Universities, + ,Schools, +
+ B,Fertility, + p,GDP_+ . + ¢, 2)

where regions are denoted by i, and years by t.
Since poverty level and population size were not
statistically significant and worsened the model’s
fit, they were excluded from the final specification.
The coefficients P reflect the impact of the corre-
sponding independent variables on wage inequal-
ity across regions. y indicates the degree of in-
come (wage) persistence over time by region, a is
the constant term, ¢, is the error term, and y, is
the individual regional effect. Depending on its
characteristics, the coefficients in this specifica-
tion can be most appropriately estimated using
one of the submodels: pooled OLS, fixed effects,
or random effects. The total number of observa-
tions is 77. Coeflicients were estimated using the
least squares method, with coeflicient covariances
calculated using the White cross-section (period
cluster) approach, which addresses potential het-
eroskedasticity in the residuals.

Results

Our results show how the selected factors im-
pact income inequality levels in Armenias re-
gions and capital. To begin with, the data on re-
gional economic growth in Armenia show con-
siderable variation throughout the given period
(Fig. 1). In the crisis years of the COVID-19 pan-
demic, Syunik, Kotayk, and Yerevan experienced
a much smaller economic decline than other re-
gions, which may be explained, in part, by the
concentration of resources in Yerevan and Ko-
tayk’s proximity to the capital. Another contrib-
uting factor is the nature of economic activity in
these regions. For example, in Syunik, the min-
ing industry — unlike services and agriculture,
which dominate in other regions — suffered a
smaller decline during the pandemic. It should
be noted that Syunik had the highest econom-
ic growth over the given period, which can be
linked to the region’s economic structure and ris-
ing global prices for mineral resources.

r-economy.com

Online ISSN 2412-0731


http://r-economy.com

R-ECONOMY, 2025, 11(2), 192-209 doi 10.15826 /recon.2025.11.2.010

60,0%
50,0%
40,0%
30,0%
20,0%

oy ‘I Uad, I w1
oo D L DR R I
N I L] [ ] Il [
o BN B " I
-20,0%

-30,0%

Yerevan
Syunik
Armavir
Ararat
Kotayk
Tavush
Gegharkunik
Aragatsotn
Shirak
Vayots Dzor
Lori

Figure 1. Economic growth in Armenian regions, 2016-2022

Source: calculated by the authors by using data from: Collections of Regional Statistics of the Statistical Committee of the
Republic of Armenia, Retrieved from: https://www.armstat.am/ru/?nid=651 (date of access: 15.02.2025)
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Figure 2. Average wages in Armenian regions, 1995-2023

Source: calculated by the authors by using data from: Collections of Regional Statistics of the Statistical Committee
of the Republic of Armenia, Retrieved from: https://www.armstat.am/ru/?nid=651, and annual reports “Marzes of the
Republic of Armenia in Figures”, Retrieved from: https://www.armstat.am/ru/?nid=82 (date of access: 15.02.2025)

Given the uneven economic growth across  ly higher wage levels compared to other regions
Armenia’s regions and the notably high growth  throughout most of the given period. In terms of
observed in several of them, it is also important  dynamics, it should be noted that in 1995, the gap
to examine regional wages. As shown in Fig. 2,  between the highest and lowest regional wages was
Yerevan and Syunik consistently had significant-  a factor of 1.16. By 2023, this gap had increased to
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1.3 times, further highlighting the deepening eco-  ing a reduction in income inequality, since 2018 it

nomic inequality between Armenia’s regions. has risen significantly, highlighting a rise in re-
A more illustrative indicator of income in-  gional income disparities.

equality across Armenia’s regions is the coefficient Considering regional poverty levels in the

of wage variation, shown in Fig. 3. Although this  context of wealth inequality, we can see that Ye-

coefficient began to decline in the 2000s, indicat-  revan has historically had the lowest poverty rate.
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Figure 3. Wage variation coefficient in Armenian regions, 1995-2023
Source: calculated by the authors by using data from: Collections of Regional Statistics of the Statistical Committee

of the Republic of Armenia, Retrieved from: https://www.armstat.am/ru/?nid=651, and annual reports “Marzes of the
Republic of Armenia in Figures’, Retrieved from: https://www.armstat.am/ru/?nid=82 (date of access: 15.02.2025)

Figure 4. Poverty levels in Armenian regions, 2004-2023.
Source: calculated by the authors using data from: Collections of Regional Statistics of the Statistical Committee

of the Republic of Armenia, Retrieved from: https://www.armstat.am/ru/?nid=651, and annual reports “Marzes of the
Republic of Armenia in Figures’, Retrieved from: https://www.armstat.am/ru/?nid=82 (date of access: 20.02.2025)
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Figure 5. Extreme poverty levels in Armenian regions, 2004-2023.
Source: calculated by the authors using data from: Collections of Regional Statistics of the Statistical Committee

of the Republic of Armenia, Retrieved from: https://www.armstat.am/ru/?nid=651, and annual reports “Marzes of the
Republic of Armenia in Figures”, Retrieved from: https://www.armstat.am/ru/?nid=82 (date of access: 20.02.2025)

However, in recent years, Syunik and Aragatsotn
have made significant progress in reducing pover-
ty. In 2023, for instance, the poverty rate in Syunik
was just 7%, while in Yerevan it stood at 17.9 %.
By contrast, Shirak region has continued to strug-
gle. Since the 2008 financial crisis, poverty in the
region has remained consistently high. Between
2008 and 2023, the average poverty rate in Shirak
was 45.1 % (Fig. 4).

If we look at the level of extreme poverty, Shi-
rak once again stands out with the highest rate
among all regions, indicating the severity of pov-
erty in the area (Fig. 5).

Regarding the accessibility of financial insti-
tutions in the regions, it is important to note that
the concentration of banks in Yerevan has only in-
creased over the past 30 years. In 1998, out of
30 banks, only one had its headquarters in Shirak
region’, whereas by 2025, all 18 bank headquar-
ters are located in Yerevan®. Table 1 shows that
the proportion of bank branches in Yerevan grew
from 26.5% in 1998 to 50.4 % today.

> Marzes of the Republic of Armenia in Figures, 1999.
Retrieved from: https://www.armstat.am/ru/?nid=81&id=78
(date of access: 15.02.2025)

* The Central Bank of the Republic of Armenia. Retrieved
from: https://www.cba.am/am/sitepages/fscfobanks.aspx (date
of access: 15.02.2025)

R-ECONOMY 4

Table 1
Distribution of bank branches by Armenian
regions, number, 1998-2025

Region 1998 2025
Yerevan 44 268
Syunik 13 28
Armavir 11 27
Ararat 12 26
Kotayk 16 41
Tavush 9 20
Gegharkunik 16 26
Aragatsotn 9 17
Shirak 12 35
Vayots Dzor 7 10
Lori 17 34

Source: compiled by the authors using data from the official
websites of the banks of Armenia and the Reference of the
Statistical Committee of the Republic of Armenia “Marzes
of the Republic of Armenia in Figures, 1999”, Retrieved
from: https://www.armstat.am/ru/?nid=81&id=78 (date of
access: 22.02.2025)

As for birth rates, it should be noted that the
number of births per capita is lowest in the cap-
ital, Yerevan, which may be related to its higher
level of development compared to the rest of the
regions. In the other regions, the overall birth rate
reflects both urban and rural areas, with higher
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Figure 6. Birth rate per capita, 1998-2023

Source: calculated by the authors by using data from Collections of Regional
Statistics of the Statistical Committee of the Republic of Armenia, Retrieved from:
https://www.armstat.am/ru/?nid=651, annual reports “Marzes of the Republic of Armenia in Figures”, Retrieved from:
https://www.armstat.am/ru/?nid=82, and Demographic Collections of Armenia, Retrieved from: https://www.armstat.

am/ru/?nid=81&pthid=demo&year=&submit= %D0 %9F %D0 %BE %D0 %B8 %D1 %81 %D0 %BA (date of access:

22.02.2025)
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Figure 7. Population of Armenian regions, thousand people, 1989-2023

Source: calculated by the authors by using data from Collections of Regional
Statistics of the Statistical Committee of the Republic of Armenia, Retrieved from:
https://www.armstat.am/ru/?nid=651, annual reports “Marzes of the Republic of Armenia in Figures”, Retrieved from:

https://www.armstat.am/ru/?nid=82, and Demographic Collections of Armenia, Retrieved from: https://www.armstat.
am/ru/?nid=81&pthid=demo&year=&submit= %D0 %9F %D0 %BE %D0 %B8 %D1 %81 %D0 %BA (date of access:

22.02.2025)
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birth rates in rural communities boosting the av-
erage. Yerevan, however, lacks this averaging ef-
fect. At the same time, the birth rate is roughly
similar across all regions of Armenia (Fig. 6).

Despite similar birth rates, if we look at the
overall population in the regions, it becomes clear
that while all of them follow the general trend of
population decline, the rate of decline varies sig-
nificantly. For example, from 1989 to 2023, Aragat-
sotn’s population decreased by 5.4 %, whereas Lo-
ri's population fell by 39 %, and Shirak’s by 29 %
(Fig. 7). This variation may be linked to negative
natural population growth, indicating migration
flows in these regions.

As for education, it is important to note that
resource concentration in Yerevan has increased
over time. While there were 26 universities in the
regions in 2001, this number had decreased to
11 by 2023. In terms of the number of universities
and their branches per 1,000 residents, Yerevan,
Syunik, and Shirak stand out sharply compared to
other regions (Fig. 8). Thus, in this context, pov-
erty levels and wages do not show a clear correla-
tion with the number of higher education institu-
tions in the regions.

As for schools, we see that the number of
schools per 1,000 people is higher in regions with
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smaller populations (Fig. 9), which likely indi-
cates that school openings were not proportion-
al to population size but were driven by politi-
cal goals to maintain a large number of operat-
ing schools. As a result, regions with fewer people
end up with a relatively high number of schools
per capita.

Unlike schools, outpatient clinics are distrib-
uted roughly evenly per capita across all regions
(Fig. 10). The only exception is Yerevan, which
has the much larger population and well-devel-
oped infrastructure and thus can serve a high
number of patients with fewer outpatient facil-
ities.

It should be noted that our analysis of the key
factors related to the uneven distribution of in-
come in Armenian regions had some data gaps,
which is why only relevant data were used in this
study, and some factors that could provide a more
accurate picture were not fully considered.

Nevertheless, the overall picture is quite clear.
In the next stage of our research, we are going to
assess the impact of the various factors discussed
above on the uneven distribution of income across
Armenias regions. These include institutions and
the financial system, which can be assessed at the
national level but are difficult to evaluate regionally.
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Figure 8. Number of universities and university branches per 1,000 people in Armenian regions,
2001-2023

Source: calculated by the authors using data from Collections of Regional Statistics of the Statistical Committee

of the Republic of Armenia, Retrieved from: https://www.armstat.am/ru/?nid=651, and annual reports “Marzes of the
Republic of Armenia in Figures”, Retrieved from: https://www.armstat.am/ru/?nid=82 (date of access: 22.02.2025)
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Figure 9. Number of schools per 1,000 people in Armenian regions, 1996-2023

Source: calculated by the authors using data from Collections of Regional Statistics of the Statistical Committee
of the Republic of Armenia, Retrieved from: https://www.armstat.am/ru/?nid=651, and annual reports “Marzes of the
Republic of Armenia in Figures”, Retrieved from: https://www.armstat.am/ru/ ?md 82 (date of access: 22.02.2025)
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Figure 10. Number of outpatient clinics per 1,000 people in Armenian regions, 1996-2023
Source: calculated by the authors using data from Collections of Regional Statistics of the Statistical Committee
of the Republic of Armenia, Retrieved from: https://www.armstat.am/ru/?nid=651, and annual reports “Marzes of the
Republic of Armenia in Figures”, https://www.armstat.am/ru/?nid=82 (date of access: 22.02.2025)
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Panel regression model OLS submodel, the middle part presents the

The results of the panel regression mod-  results of the fixed effects submodel, and the

el estimation are presented in Table 2. The left  right part shows the results of the random ef-
part of the table shows the results of the Pooled  fects submodel.
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Table 2
Results of coefficient estimation for the panel regression model
Pooled OLS Fixed effects (FEM) Random effects (REM)
Regressor Coeft. Prob. Coeft. Prob. Coeft. Prob.
Wage (-1) 0.917 0.0000 0.331 0.0096 0.869 0.0000
Universities 15.993 0.3279 12.619 0.0162 27.221 0.0328
Schools 0.552 0.1803 0.652 0.0064 0.632 0.1460
Fertility -0.007 0.8419 -0.065 0.0214 0.036 0.6094
GDP -0.06 0.0022 -0.042 0.0111 -0.099 0.0620
C 0.071 0.2508 0.679 0.0005 0.126 0.2564
R-square 0.856 0.911 0.8097
R-square adj. 0.844 0.885 0.7939
DW statistic 1.978 1.814 2.327
Root MSE 0.112 0.089 0.117
F-stat 71.321 34.192 51.087
Prob (F-stat) 0.000 0.000 0.000
Source: calculated by the authors
Table 3
Lagrange multiplier (LM) test
Null (no rand: effect) Cross-sc.:ction Perif)d Both
Alternative One-sided One-sided
29.0384 1.0492 13.3958
Breusch-Pagan
(0.0000) (0.3057) (0.0002)
Honda -5.3887 -1.0243 -11.052
(0.0000) (0.8472) (0.0000)
. -5.3887 -1.0243 -11.475
King-Wu
(0.0000) (0.8472) (0.0000)
Source: calculated by the authors
Table 4
Hausman test & redundant fixed effects
vl X‘lo rand.' i) Statistic Degrees of freedom Prob.
ternative
Cross-section random 25.7462 5 0.0001
Cross-section F 3.9927 (10.5) 0.0005

204

Source: calculated by the authors

To select the optimal model for estimating the
coefficients, two main tests were applied: the La-
grange multiplier (LM) test and the Hausman test.
The LM test compares which method is better —
ordinary least squares (OLS) or a model with ef-
fects. According to the test results (Table 3), the
p-values for all tests are below 0.05, so at the 5%
significance level, it can be concluded that panel
effects are present in the model.

To identify whether the effects are fixed or
random, the Hausman test was used. This test’s
null hypothesis assumes no correlation between

R-ECONOMY J

the random effects and the independent variables.
The results show that, at the 5% significance level,
the null hypothesis can be rejected. Therefore, the
fixed effects model is better suited for estimating
the coefficients in this panel regression (see Ta-
ble 4).

The results of the fixed effects model show
that all selected independent variables are sig-
nificant at the 5% significance level (p-value be-
low 0.05). The models’ explanatory power is about
90 %, which is a very high figure. The Durbin-Wat-
son statistic indicates the absence of autocorrela-
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tion in the residuals. The low RMSE level (0.089)
demonstrates a low error in predictions made by
the estimated coeflicients of this model.

The model results show that the availability
of education has a positive effect on reducing in-
come inequality. Both the increase in the num-
ber of universities (coefficient 12.619) and the in-
crease in the number of schools (coefficient 0.652)
have a strong positive impact on the wage lev-
el in the region compared to the average wage in

the economy. Interesting are the coefficient esti-
mates for the birth rate (coefhicient —0.065) and
the growth rate of the gross regional product (co-
efficient —0.042). The negative impact of the birth
rate on income inequality in the region is associ-
ated with an increased burden on households in
the short term, while a positive effect may only be
observed in the long term. On the other hand, the
negative influence of the gross regional product
growth rate suggests that income generated in the
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Figure 11. Actual values, estimated values, and residuals.
Source: calculated by the authors
2.2
Forecast: WAGEF
20 / Actual: WAGE
Forecast sample: 2016 2022
Adjusted sample: 2017 2022
Included observations: 66
Root Mean Squared Error 0.092262
Mean Absolute Error 0.067220
Mean Abs. Percent Error 6.406248
Theil Inequality Coef. 0.043728
Bias Proportion 0.000479
Variance Proportion 0.034626
04 Covariance Proportion 0.964895
N o N O N O o N O N O Theil U2 Coefficient 0.751062
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Figure 12. Actual values, predicted values, and confidence intervals
Source: calculated by the authors
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region mostly either flows to other regions (for
example, Yerevan) or leaves the country (for ex-
ample, in the form of dividends).

To evaluate the quality of the model, let us
consider its ability to predict the dependent vari-
able. As shown in Fig. 11 and 12, the model fits the
results quite well, and the residual values are rel-
atively small.

Moreover, the root mean square error (RMSE,
0.092) and the mean absolute error (MAE, 0.067)
are very low, indicating a high-quality model. The
mean absolute percentage error is 6.4% (below
10%), which points to high forecasting accura-
cy, while the low Tail inequality coefficient (0.044)
indicates an excellent model approximation.

Thus, we can conclude that the panel regres-
sion model demonstrates a high predictive ability
with a very low level of bias errors and well-bal-
anced errors. The Jarque-Bera test (0.9, p-value
0.64) indicates a normal distribution of the mod-
el’s residuals.

Conclusions

Regional development, especially fair income
distribution, is vital for Armenia’s national securi-
ty. Since the country faces military risks, it is even
more urgent to boost economic growth and im-
prove living standards in its regions. This, in turn,
will help maintain population levels in the re-
gions — especially in border areas, where risks are
higher and low living standards may lead to in-
creased migration to the capital or even beyond
Armenia’s borders. In this sense, the issue of eq-
uitable income distribution across Armenia’s re-
gions is of paramount importance.

Our results reveal significant disparities in
the development of nearly all factors theoretical-
ly linked to equitable income distribution. This
situation is typical of many post-Soviet coun-
tries, both small open economies and larger ones,
and can be explained by low institutional devel-
opment, which hinders the fair allocation of re-
sources between regions. At the same time, the
education system clearly stands out as a key fac-
tor in this matter. The study’s main conclusion is
that education is the key factor shaping fair in-
come distribution across regions, an insight that
we believe is likely true worldwide.

In this context, a key recommendation is to
develop the infrastructure of regional education
systems at all levels — primary, secondary, higher,
and continuing education. Currently, most uni-
versities are concentrated in Yerevan, which natu-
rally attracts the younger generation to the capital.
As the socio-economic conditions in the regions
are deteriorating, there is little reverse migration.
More effective policies are needed to develop ed-
ucational systems in the regions. These measures
may include relocating some universities, training
qualified academic staff in the regions themselves,
and increasing government funding for regional
universities. Together, these measures could make
the regional education system more effective and,
in the medium term, be conducive to a more bal-
anced income distribution across the regions.

Other factors that affect income distribution in
the longer term should not be overlooked and need
to be integrated into a comprehensive national pro-
gram for regional development, requiring a for-
ward-looking approach from the government.
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