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ABSTRACT

The non-observed economy is an integral part of the modern economic system, representing a threat
to economic security in conditions of slow stagnation. The relevance of this study lies in the fact that the
identification of factors influencing the non-observed economy makes it possible to develop proposals
to combat this phenomenon. At the same time, some problems in econometrically modeling the
dependence of the non-observed economy on socio-economic indicators are highlighted. The novelty
and purpose of the study is the construction of models with one equation, where the endogenous
variable is the level of the non-observed economy in value terms and the share of the non-observed
economy in GDP. The main research methods are regression analysis and economic and mathematical
modeling. At the first step of the study, the identified main factors of influence that determine the size
of the shadow economy in twenty-eight countries of the world were systematized. In the next step,
exogenous variables were identified based on the statistical data published by the National Bureau of
Statistics of Moldova. The econometric analysis software EViews 9 was used to develop the models of
the dependence of the non-observed economy in Moldova on socio-economic indicators. Single-
equation models were tested and checked first-order and second-order autocorrelation of the
regression errors and heteroscedasticity. The constructed models showed that the growth of the main
sectors of the national economy and an increase in the unemployment rate lead to the growth of the
non-observed economy in Moldova, while the rise in foreign trade turnover, namely imports, negatively
affects the endogenous variable. There is a negative relationship between the freight turnover and the
level of the non-observed economy.

Keywords: non-observed economy; economic indicators; regression analysis; economic and mathematical
modeling; single-equation models.

Economia neobservata este o parte integranta a sistemului economic modern, reprezentand un pericol
pentru securitatea economica a statului in conditiile stagnarii latente. Relevanta acestui studiu consta in
faptul ca identificarea factorilor care influenteaza economia neobservata face posibila elaborarea
propunerilor de combatere a acestui fenomen. Totodatd, se evidentiazad unele probleme Tn elaborarea
modelelor econometrice a dependentei economiei neobservate de indicatorii socio-economici.
Noutatea si scopul studiului este construirea modelelor care contin o singura ecuatie, in care variabila
endogena este nivelul economiei neobservate in expresie valorica si ponderea economiei neobservate in
PIB. Principalele metode de cercetare sunt analiza regresionala si modelarea economico-matematica. La
prima etapa a studiului, au fost sistematizati principalii factori de influenta care determina nivelul economiei
tenebre in doudzeci si opt de tari ale lumii. La etapa urmatoare, in baza seriilor de date statistice publicate de
Biroul National de Statistica al Moldovei, au fost identificate variabilele exogene. La elaborarea modelelor
dependentei economiei neobservate in Moldova de indicatorii socio-economici, a fost utilizat
programul de analiza econometrica EViews 9. Modelele cu o singura ecuatie au fost testate, inclusiv a
fost efectuata testarea autocorelarii erorilor de ordin intai si doi, si heteroscedasticitatii. Modelele
construite au aratat ca cresterea principalelor sectoare ale economiei nationale si majorarea ratei
somajului duc la sporirea economiei neobservate in Moldova, in timp ce majorarea volumului
comertului exterior, si anume a importurilor, are un impact negativ asupra variabilei endogene. O
relatie negativa se inregistreaza Intre parcursul marfurilor si nivelul economiei neobservate.

Cuvinte-cheie: economie neobservatd; indicatori economici; analiza regresionald; modelare economico-
matematica; modele cu o singurd ecuatie.

HeHabntofaemaas 3KOHOMUKA SIBASETCS HEOTbEMJIEMOM YacTbi COBPEMEHHOW 3KOHOMUYECKOW
CUCTeMbl U MpeaCTaBnsgeT yrposy Ans 3KOHOMMYeCKOW 6e30MacHOCTM rocyfapcTBa B YCNOBUAX
BAMOTeKyLLen CcTarHauun. PeneBaHTHOCTb AAHHOrO WCCAEA0BaHWSA COCTOUT B TOM, YTO BbisiBeHUe
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bakTopoB BANAHUS Ha HeHabAwjaeMyld 3KOHOMWKY MO3BOAseT pa3paboTaTb MpensioxXeHus Mo
6opbbe C JaHHbIM fABNeHWeM. B To e Bpems, MpyM 3SKOHOMETPUYECKOM MOAENNPOBaHNMN
3aBUCUMOCTU HEHabNOAAEMON 3KOHOMUKW OT COLMANIbHO-3KOHOMUYECKNX Moka3aTenein 6biau
BbISIBIEHbl HEKOTOpPLIE NPobsieMbl. HOBU3HA U LieNb UCCNef0BaHNS — MOCTPOeHME paja Mojenein ¢
OAHWM YypaBHeHVeM, rje 3HAOreHHOW MepeMeHHON BbICTYNalOT YpPOBEHb HeHabwgaemMol
3KOHOMUKWN B CTOMMOCTHOM BbIpPaxeHuUn N A0NS HeHabnwgaemol 3KoHOMWKX B BBI. OCHOBHble
MeTO/bl UCCNEAOBAHUNSA: PerpeccMoHHbIN aHanMs3 1 SKOHOMUKO-MaTeMaTnyeckoe MogenmpoBaHue. Ha
nepBOM 3Tarne Ucc1ef0BaHNSA 6bIIN CUCTEMATU3NPOBAHbI BbISB/IEHHbIE OCHOBHbIE GpaKTOPbl BAVSIHUS,
onpegensolime pasMep TeHEBOW 3KOHOMUKW B ABaAuUaTX BOCbMWU CTpaHax Mmupa. Ha cnegytouiem
3Tane, OTTaZKMBasACb OT CTAaTUCTUYECKUX JaHHbIX, OMyBAMKOBaHHbIX HaunoHanbHbIM  Bropo
Cratuctukn MongoBbl, 6bIIM OnpeAeneHbl 3K30reHHble MepemMeHHble. Mpy NOCTPoeHUU Mozenei
3aBUCUMOCTU HEHaBNOAAaEMOM 3KOHOMUKM B MoN0Be OT COLManbHO-3KOHOMUYECKMX NOKa3aTenewn,
6blna MCNoNb3oBaHa MporpaMmMa 3KOHOMeTpuyeckoro aHanusa EViews 9. Mogenu c ofHuUM
ypaBHeHVeM 6blIM NPOTEeCTUPOBaHbLl, B TOM 4YMCAe Ha aBTOKOPPENsUMK CilydaliHbIX OTKAOHEHWIA
nepBOro 1 BTOPOro MOPSAAKA, M Ha HanMuMe reTepockefacTUUYHOCTU. [loCTpoeHHble Mozenu
nokasasnu, YTo POCT OCHOBHbLIX OTPaC/aell HaLMOHANbHOM 3KOHOMUKMN, @ TakXe MOBbILLIEHNE YPOBHS
6e3paboTuLbl MPUBOAUT K POCTY HeHab/ojaemMol 3KOHOMUKM B MongoBe, B TO BpeMs Kak
yBennuyeHne BHeLLHeTOProsoro o60poTa, a UMeHHO MMMOPTA, OTPULLATENIbHO BANSET Ha SHAOTEHHYH
nepemeHHyro. OTpuuaTeNnbHas 3aBUCUMOCTb 6blla BbISIBIEHA MeXAy Fpy30060pOTOM U YPOBHEM
HeHabNAaeMOW SKOHOMUKW.

Knrouyeessblie cnoeaq: HeHabawoodaemMas 3KOHOMUKG, 3KOHOMUYeCKUe nokazamenu; pE‘ZPECCUOHHbIU aHanus;
3KOHOMUKO-Mamemamu4yeckoe MO@@/IUPOGGHUE,’ modenu ¢ 00HUM ypasHeHuem.

JEL Classification: E26, 017, C20
UDC: 330.43(478)

INTRODUCTION

The non-observed economy is a significant and inevitable part of world economic activity.
Globalization has taken the shadow economy to a new higher level. This activity is unregulated, taxes
are not being collected, and the state loses part of the income. Informal employment leads to a
decrease in wages, in the solvency of the population, and non-compliance with sanitary and safety
standards. Not only businesses but also governments are in contact with the shadow economy, which
creates not only economic and ethical problems but also political ones. It is especially characteristic of
least developed countries with a low level of population well-being.

There is practically no type of economic activity in Moldova that does not contain elements of the
non-observed economy. This is a big problem for economic security of the country, especially in the
current period. Therefore, it is relevant to study the essence of the non-observed economy, identify
the factors of influence to understand how to deal with it, and if not eradicate it at all, then at least
reduce the level.

The main objective of this study is to develop econometric models of the non-observed economy that
would allow us to determine the main factors of influence and the direction of the correlation. This
study is a continuance of the work “Comparative analysis and adaptation of methods for assessing
the non-observed economy (case of Moldova)”. The novelty of this study is to elaborate models which
differ from those developed by the World Bank and from those worked out by the authors in previous
works since the goal was not to assess the non-observed economy but to study the factors of
influence and the direction of the relationship (positive or negative).
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LITERATURE REVIEW

There are comparatively few papers in the world scientific literature that study the factors that
influence the non-observed economy, especially using econometric modeling. While a number of
methods are used for evaluation. The most commonly used methods are listed in Table 1.

Table 1
Some methods of evaluation of the non-observed economy
SCIENTIFIC
METHODS THE ESSENCE OF THE METHOD SOURCES
Fiscal audit This is a direct method which could be used data obtained Williams (2014)

from direct sources - surveys, State Tax Service, etc.

This is an indirect method. The elasticity between electricity
consumption and gross domestic product (GDP) is constant
and approximately equal to 1. Based on the dynamics of
electricity consumption, it is possible to calculate the total
GDP and compare it with the official GDP.

Electricity consumption
method

Kaufmann and
Kaliberda (1996)

Income-expenditure
method based on the
methodology of SNA

Comparing income with expenditure, the hidden part of Schneider and
productive economic activity is quantified. Kearney (2013)

This method is based on the assumption that all shadow :
. . . . Tanzi (1983)
transactions are made in cash, and the collection of taxes is
the main reason for going underground.

Currency demand
method

Modeling method (for
example: MIMIC
multiple-indicators
multiple-causes model)

MIMIC method is used to determine the relationship
between cause and indicator variables and the level of the
non-observed economy, which is a latent variable.

Medina and
Schneider (2018)

Source: Systematization by authors

ACCA (Association of Chartered Certified Accountants) experts identified three key factors that
determine the size of the shadow economy for each of the 28 countries studied. For the world
economy, the most significant factors are bureaucratic quality, corruption control, and GDP (Gross
Domestic Product) per capita. The importance of each influence factor varies from country to country.
For example, GDP growth, GDP per capita, and employment growth are the top three reasons for the
increase in the size of the shadow economy in the USA. In the case of Brazil, these are corruption
control, bureaucratic quality, and the young population (% of the total population) (ACCA, 2017: 12).

According to the ACCA survey of 28 countries, 60.71% named GDP growth one of the three main
factors that determined the size of the shadow economy, 46.43% - corruption control, and 39.29% -
bureaucratic quality (Figure 1). Thus, to reduce the shadow economy, most of the 28 countries need
to increase the GDP growth rate, reduce corruption and improve the quality of the bureaucracy.
Based on the results obtained by ACCA, E. Drobot and |. Makarov systematized the factors influencing
the shadow economy as:

e economic factors,

e business environment factors,
e socio-demographic factors,

e socio-environmental factors,

e management factors,

e scientific and technical factors.
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Figure 1.
The top influence factors that determine the size of the shadow economy by 28 countries

GDP growth e 6(),7 |
Corruption control A 416,43
Burcaucratic quality @ 39,29
Unemployment S 28.57
GDP per capi[a I 25 .00
Democratic accountability FEEEEEEE——— 25.00
Population growth FE—— 17.86
Young population (% total) S 10.71
Employment growth S 10.71
Law and order === 10.71
Investment (% GDP) S 7.14
Political stability = 714
Ethnic tensions S 7 14
Tax burden =8 3.57

0 10 20 30 40 50 60 70

%
Source: calculated by authors based on the data from the ACCA (ACCA, 2017: 12)

Among the economic factors that have a significant impact on the shadow economy, scientists have
identified a high tax burden, a recession in the local economy, the complexity of the tax system, a global
recession, the ease of participating in the informal sector, and the ease of tax evasion (4po6oT & Makapos,
2021).

A. Suslina and R. Leuhin believe that to effectively bring the economy out of the shadow, it is
necessary first of all to determine the fundamental causes of this phenomenon. The key factors
shaping the shadow economy are “a relatively high tax burden, especially on taxes on labor (including
social contributions), administrative barriers to doing business, poor quality of state public
institutions, poor quality of labor market regulation, problems of illegal labor, corruption among
representatives of the regulatory authorities” (CycavHa & JleyxuH, 2016: 46).

There are relatively more studies on the impact of the non-observed economy on the national
economy (Massenot & Straub, 2016; Elgin & Oztunali, 2012; Antunes et al., 2008; Loayza et al., 2004)
than surveys of factors influencing it (PeytoB & Kudsk, 2021). At the same time, there is a relationship
between these two groups of studies. While scientists from the first group argue that the non-
observed economy affects economic growth and GDP per capita, scientists from the second group are
confident that these two indicators are among the top five influence factors on the level of the non-
observed economy. Worth bearing in mind that Ceyhun Elgin & Serdar Birinci found that “the size of
the informal economy is mainly associated with growth in Total Factor Productivity, and this
relationship very much interacts with GDP per capita” (Elgin & Birinci, 2016: 289).

V. Reutov and A. Kifyak systematized the results of the study by V. Zhukauskas (Zhukauskas, 2015)
and identified the following six main groups of factors that form the structure of shadow processes in
the economy:

social security contributions and tax rates,

e tax nihilism,

e quality of public institutions,

e effectiveness of the social provision,

e regulation of the labor market,

e the share of communal fees in the cost structure (Peymos & Kugsxk, 2021: 95).
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There are a few surveys in this field in Moldova. The object of research is to evaluate the non-
observed economy (Costandachi, 2016; Ganciucov et al., 2015), the perception of the population and
companies on the informal economy (UNDP, 2021), and not to identify the influence factors.
Therefore, it led the authors to explore the factors influencing the unnoticed economy of Moldova.

DATA SOURCES AND USED METHODS

Regression analysis and correlation analysis were applied to assess the impact of macroeconomic
indicators on the non-observed economy. Initially, 34 indicators were selected based on a logical
analysis. The level of the non-observed economy in value terms and the share of the non-observed
economy in the GDP were chosen as endogenous variables. The initial information for the formation
of the database was the statistical data of the National Bureau of Statistics (NBS) of Moldova
(StatBank, 2022) and the results of the calculation of the non-observed economy using the adapted
Currency Demand Approach (CDA). The number of observations is 21 (2000-2020). The most
significant socio-economic indicators were considered exogenous variables (34). All value indicators
are in current prices.

The authors encountered some problems in econometric modeling of the dependence of the non-
observed economy in Moldova on socio-economic indicators. The first difficulty is the small sample of
data for some indicators. The second difficulty is the incompatibility of the data to the previous period
because BNS modified the methodologies for estimating the following indicators:

e BNS modified the methodology of the Household Budget Survey in 2019, and the statistical data on
“Consumption expenditures of the population” and “Disposable incomes of the population” was
interrupted this year

e A new indicator, Investments in non-current assets, was calculated starting 2017. It is not comparable with
“Investments in long-term tangible assets.” The data series of the second indicator was discontinued in
2016;

e The data on the “Volume of industrial production” are presented according to the new Classifier of
Activities in the Economy of Moldova (CAEM-2) for the period 2011-2020. There are no data for the
previous period (2000-2010);

e The series of statistical data “Volume of paid services rendered to population” was interrupted in 2011, etc.

In the second stage, the indicators whose data series was interrupted and whose calculation

methodology was modified were removed from the list of exogenous variables. As a result, out of 34
variables only 13 remained (Table 2).
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Table 2
System of exogenous variables

DESIGNATION EXOGENOUS VARIABLE UNIT

agr Gross agricultural production Million lei
cons Value of construction works Million lei
road Constructed new roads with hard surface Kilometer

X Export Million USD

m Import Million USD
tran Transported goods Million tonnes
turn Turnover of goods Million tonnes-kilometers
eleu Monthly gross average earnings Moldovan Leu
eeuro Monthly gross average earnings Euro
eusd Monthly gross average earnings US Dollar
arate Activity rate Percent
erate Employment rate Percent
urate Unemployment rate Percent

Econometric models of the dependence of the non-observed economy in Moldova on the macroeconomic indicators
were built using the program EViews 9.

THE MODELS OF THE DEPENDENCE OF THE NON-OBSERVED ECONOMY IN
MOLDOVA ON THE MACROECONOMIC INDICATORS

An analysis of the dynamics of and the share of the non-observed economy in GDP (calculated using
the CDA) showed that over 21 years, this indicator decreased by 18.2 percentage points (Figure 2).

According to the calculated trend line (logarithmic function), this indicator will decrease.

Figure 2.
Trend functions of the share of the non-observed economy in GDP
50
===@===Non-observed economy,
45 y =-6.292In(x) + 41.793 percent of GDP, calculated
40 R2=0.8112 using the CDA
2 = 0.0833x - 2.5195x + 42.772 ;
V=005 .l’t(z - 67944)( TAL = = = Power function
30 AL
®R 25 N R ey
20 = -0.
y ;{?2.?)3757)‘83% Logarithmic function
15 =l
10
--------- Polynomial function
0
O—olmvm\OI\wog—va-nOI\EOO
22833338
[ I o I o B o B o B o B o BN o B o N o B oF I o Y o BN o I o B o8 Y o B o8 B o [ o B oN |

Source: calculated by authors

Note: y - the share of the non-observed economy in GDP; x - time.
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The presence of multicollinearity is one of the obstacles to the efficient application of regression
analysis. It arises in the case of the existence of close statistical relationships between exogenous
variables. Using correlation analysis, you can identify and eliminate multicollinearity. For this purpose,
a matrix of correlation coefficients between selected indicators was elaborated (Table 3).

Table 3
Matrix of correlation coefficients between exogenous variables

1 0.611 0.796 0.741 0.641 0.665 0.652 0.945 0.917 0.884 -0.740 -0.695 -0.693
cons  0.611 1 0.731 0.715 0.676 0.771 0.742 0975 0.974 0.954 -0.765 -0.715 -0.641
road 0796 0.731 1 0.726 0592 0.606 0.465 0.760 0.714 0.659 -0.414 -0.343 -0.769
X 0.741 0.715 0.726 1 0.960 0.614 0.688 0.908 0.927 0.942 -0.644 -0.606 -0.606
m 0.641 0.676 0.592 0.960 1 0.555 0.693 0.830 0.881 0.937 -0.800 -0.665 -0.605
tran 0.665 0.771 0.606 0.614 0.555 1 0.861 0.707 0.661 0.603 -0.400 -0.338 -0.680
turn 0.652 0.742 0465 0.688 0.693 0.861 1 0.652 0.642 0.644 -0.681 -0.645 -0.660
eleu 0.945 0975 0.760 0.908 0.830 0.707 0.652 1 0.988 0.949 -0.737 -0.692 -0.797
€eéuro 0917 0974 0.714 0.927 0.881 0.661 0.642 0.988 1 0.984 -0.782 -0.742 -0.789
eusd (0884 0.954 0.659 0.942 0937 0.603 0.644 0.949 0.984 1 -0.850 -0.815 -0.796
arate  .0740 -0.765 -0.414 -0.644 -0.800 -0.400 -0.681 -0.737 -0.782 -0.850 1 0.994 0.667
erate 0,695 -0.715 -0.343 -0.606 -0.665 -0.338 -0.645 -0.692 -0.742 -0.815 0.994 1 0.584
urate 0,693 -0.641 -0.769 -0.606 -0.605 -0.680 -0.660 -0.797 -0.789 -0.796 0.667 0.584 1

Source: authors’ computations using EViews 9

One indicator of multicollinearity between variables is the value of the pairwise correlation coefficient
greater than 0.8. The high dependence is shown by such indicators as “Monthly gross average
earnings” (eleu) and “Gross agricultural production” (agr), the correlation coefficient is (refeu,agr = 0.945).
In addition, the eleu factor correlates with such indicators as “Value of construction works” (reieu,cons =
0.975), “Export” (releux = 0.908) and “Import” (releu,m = 0.830). A new set of indicators has been formed
following the exclusion of indicators that are multicollinear with each other. Out of thirteen variables,
eight remain for assessing the non-observed economy.

The calculation of the pairwise correlation coefficient between the endogenous variable and
exogenous variables showed that “Gross agricultural production” has the greatest impact on the
volume of the non-observed economy (rineeagr = 0.970). “Value of construction works” is in second
place in terms of influence (rinoecons = 0.942). This is followed by export (rincex = 0.912) and import
(rinoe,m = 0.806). The correlation coefficient between imports and exports is high (rxm = 0.960), so only
one of them can be used when developing a model.

A fundamental task is to choose the type of function used in the simulation. A multiple linear regression
analysis model is often used since this function is easy economically explain. However, the R-squared of
the obtained single equation model was less than 0.7. Therefore, the authors applied the logarithmic
function. The following three models of the level of the non-observed economy in value terms were
obtained.
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Model 1.
Ln(lnoe) = 3.107 + 1.126 In(agr) + 0.213In(cons) — 0.488 In(m) — 0.499 In(turn) + 0.422 In(eusd) —
.203D08

(M

Model 2.

In(inoe) = 4.258 + 1.194In(agr) + 0.480 In(cons) — 0.365 In(m) — 0.836 In(turn) )
Model 3.

In(lnoe) = 1.839 + 1.302In(agr) + 0.238In(cons) — 0.114In(x) — 0.687 In(turn) (3)
where:

Inoe - the level of the non-observed economy in value terms;
D08 - dummy variable (it takes value 1 in 2008; it takes value 0 in 2000-2007 and 2009-2020).

The authors chose a significance level of 5%. So, the critical level of the probability of rejecting the
hypothesis HO, that the regression parameters are equal to zero, is 0.05. If the p-value is less than the
established critical level, then the null hypothesis about the insignificance of the model coefficient is
rejected, therefore, the coefficient is significant. In the case of model 1, variables In(agr), In(m),

In(turn), In(eusd) and DO8 turned out to be significant (Table 4). However, variable In(cons) is not

significant, so the authors reject model 1 and continue testing models 2 and 3.

Table 4
Testing the null hypothesis (the regression parameters are equal to zero) of models 1, 2 and 3

VARIABLES b{@RER MODEL 2 L
t-value p-value t-value p-value t-value p-value
o

2.107 0.054 2.324 0.034 2.705 0.017
Inagr) 12.358 0.000 10.552 0.000 7.806 0.000
In(cons) 1.503 0.155 3.555 0.003 2174 0.045
In(m) 3.216 0.006 2392 0.029 - -
In(x) _ . , - -2.360 0.033
In(turn) 2.756 0.016 4734 0.000 -3.605 0.002
In(eusd) 2.454 0.028 - - - -
D08 2432 0.029 - - - -
xitrg'"a' level of the 0.050 0.050 0.050

Source: authors’ computations using EViews 9

Table 5 shows the results of testing the quality of the remaining two models. The best among them is
model 2, as it has a higher adjusted R-squared and lower information criterion (Akaike, Schwarz,

Hannan-Quinn), lower the standard error of the regression, and the residual sum of squares.

Table 5
Testing the quality of model 2 and model 3

R-squared 0.985 0.980
Adjusted R-squared 0.982 0.975
S.E. of regression 0.094 0.109
Sum of squared residuals 0.142 0.190
Log likelihood 22.675 19.626
F-statistic 266.388 198.227
Prob. (F-statistic) 0.000 0.000
Akaike info criterion -1.683 -1.393
Schwarz criterion -1.435 -1.144
Hannan-Quinn criterion -1.629 -1.339

Source: authors’ computations using EViews 9
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Testing the second model for autocorrelation in the residuals and heteroskedasticity showed that it
doesn't have autocorrelation and heteroscedasticity (Tables 8 and 9).

According to Equation (2), an increase in “Gross agricultural production” by 1% will lead to a rising the level
of the non-observed economy (NOE) by 1.19%, and a growth of 1% in the “Value of construction works" will
lead to an increase in NOE by 0.48%. The following indicators have a negative impact on the level of the
non-observed economy: import and turnover of goods. Growth in imports by 1% will carry to a decrease in
NOE by 0.37%. Thus, the higher the import, the less profitable it is to engage in shadow business, since the
market is saturated, there is no shortage.

lllegal import is much more difficult to implement than illegal export since it is necessary not only to hide
the fact of smuggling when crossing the border but also to illegally sell products and hide the income
received from the state. lllegal import schemes are much more complex than illegal export schemes.

As a result of econometric modelling of the dependence of the share of the non-observed economy in
GDP on the macroeconomic indicators, the following four models were obtained.

Model 4.
In(snoe) = 6.609 + 0.1241In(agr) — 0.254In(m) — 0.288 In(turn) — 0.090D17 (4)
Model 5.
In(snoe) = 6.265 + 0.1161In(agr) — 0.2381In(m) — 0.271In(turn) + 0.080 In(urate) + 0.109D14 (5)
Model 6.

t)n(snoe) = 6.977 + 0.086In(agr) + 0.070 In(cons) — 0.306In(m) — 0.327 In(turn) + 0.093 In(urate) +
117D14

(6)
Model 7.
tn(snoe) = 4.986 + 0.227 In(agr) — 0.1281In(cons) — 0.167 In(x) — 0.202 In(turn) + 0.068 In(urate) +
.151D20

(7)
where:
snoe - the share of the non-observed economy in GDP; D14, D17, D20 - dummy variables.

As in the previous case, the significance level was set equal to 5%. Table 6 presents the results of testing
the null hypothesis for models 4-7. The probability that the null hypothesis is true for the variables
In(agr), In(cons), In(urate) of model 6 and the variables In(x), In(turn), and In(urate) of model 7 are greater
than 0.05. Therefore, the authors reject models 6 and 7 and continue testing models 4 and 5.

Table 7 shows the results of testing the quality of model 4 and model 5. The quality of model 4 is
higher than model 5 because it has a higher level of R-squared and adjusted R-squared, a lower level
of information criteria and a lower level of the standard error of the regression, etc.

Table 6
Testing the null hypothesis of models 4, 5, 6 and 7

VARIABLES MODEL 4 MODEL 5 MODEL 6 MODEL 7

t-value p-value t-value p-value t-value p-value t-value p-value

12.790 0.000 9.824 0.000 7.321  0.000 5.258 0.000

In(agr) 2.418 0.028 2.293 0.037 1.466  0.165 2.623 0.020

In(cons) - - - - 1.005 0.332 -2.239 0.042
In(m) -6.175 0.000 -6.273 0.000 -3.943  0.002 - -

In(x) - - - - - - -1.416 0.179

In(turn) -4.094 0.001 -3.973 0.001 -3.717  0.002 -2.129 0.051

In(urate) - - 2.135 0.050 1.553 0.143 1.026 0.322
D14 - - 2.167 0.046 2.293 0.038 - -
D17 -2.392 0.029 - - - - - -

D20 - - - - - - 2.499 0.026

Marginal level of the test 0.050 0.050 0.050 0.050

Source: authors’ computations using EViews 9

14



ECONOMY and SOCIOLOGY June No. 1/ 2022

Table 7
Testing the quality of model 4 and model 5

R-squared 0.951 0.943
Adjusted R-squared 0.935 0.928
S.E. of regression 0.047 0.049
s”":e‘:;;j:lired 0.033 0.039
Log likelihood 38.001 36.323
F-statistic 58.357 65.728
Prob. (F-statistic) 0.000 0.000
Akaike info criterion -3.048 -2.983
Schwarz criterion -2.749 -2.734

Hannan-Quinn

- -2.983 -2.929
criterion

Source: authors’ computations using EViews 9

Testing model 4 for autocorrelation in the residuals and heteroskedasticity showed that it does not
have autocorrelation and heteroscedasticity (Tables 8 and 9). The authors include a dummy variable
for 2017, because all three factors, especially agriculture, recorded significant increases.

Table 8
Breusch-Godfrey Serial Correlation LM Test of model 2 and model 4

MODEL 2 MODEL 4

PROB. PROB.
lag 1
C 0.856 0.997
In(agr) 0.895 0.994
In(cons) 0.908 -
In(m) 0.980 0.995
In(turn) 0.850 0.999
D17 - 0.985
RESID(-1) 0.482 0.966
Prob. F(1, 15) 0.482 0.966
lag 2
C 0.928 0.774
In(agr) 0.953 0.827
In(cons) 0.936 -
In(m) 0.956 0.754
In(turn) 0.935 0.808
D17 - 0.911
RESID(-1) 0.462 0.965
RESID(-2) 0.601 0.272
Prob. F(2, 14) 0.684 0.535

Source: authors’ computations using EViews 9
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Table 9
Heteroskedasticity Breusch-Pagan-Godfrey Test of model 2 and model 4

MODEL 2 MODEL 4

PROB. PROB.
C 0.884 0.138
In(agr) 0.439 0.525
In(cons) 0.723 -
In(m) 0.459 0.634
In(turn) 0.648 0.266
D17 - 0.168
Prob. F(4, 16) 0.777 0.357

Source: authors’ computations using EViews 9

According to model 4, the “Gross agricultural production” has a positive influence on the share of the
non-observed economy in GDP, and the following indicators have a negative impact on the
endogenous variable: import and turnover of goods.

CONCLUSIONS

This study revealed that the increase in the level of the non-observed economy is affected by the
growth of “Gross agricultural production”, “Value of construction works” and the decrease in import
and turnover of goods. The authors did not include in the single equation models such indicators as
the value of manufactured industrial production and turnover in retail trade of commodities due to
the lack of data for 21 years, but the turnover of goods directly depends on these two variables.

It is difficult for the tax authorities to verify retailers' income, as they come directly from individual
consumers. The high level of the non-observed economy has a negative impact not only on the level
of tax collections but is also a factor directly limiting economic growth. Firms do not pay taxes on
shadow activities and achieve significant cost reductions. Tax-hidden funds are used to cover losses
from low labor productivity and allow firms to receive additional income to be more competitive than
firms that do not practice shadow activities. As a result, low-performing informal players do not go
out of business and do not allow more productive formal enterprises and organizations to increase
their market share.

Thus, in the short term, informal enterprises win in a competition and provide informal employment.
In the long term, they negatively affect economic growth and the population's well-being, which loses
part of the pension. To reduce the level of the non-observed economy, it is necessary to eliminate the
causes and conditions that give rise to it, which are in the economic, political, social, labor, and other
spheres of public life.

Given that the turnover of goods and imports are factors influencing the non-observed economy, it is
necessary for the government to reduce the volume of the shadow economy in both areas. It is
necessary to combat the practice of false declarations, smuggling and corruption.

Combating the non-observed economy should be based on the principle of balancing stimulus and
tightening measures (the stick and carrot principle). One way to reduce the shadow sector is to
expand non-cash turnover. The most elusive shadow segment for the tax authorities (small retail
sales and the provision of personal services) has to voluntary transition to non-cash payments.
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ABSTRACT

The paper discusses the properties of Auto-Regressive Integrated Moving Average (ARIMA) models
and proceeds to estimate a model for the monthly evolution of the annual inflation rate in Moldova
from January 2013 to October 2021. The aim of the paper is to develop a model relying exclusively
upon the historical evolution of inflation as an additional instrument for forecasting purposes. The
estimated model explains close to 97 % of the monthly variation of the inflation rate over the model's
estimation period and is used to generate forecasts of the monthly evolution of the annual inflation
rate in short to medium term. The ARIMA-generated forecasts suggest that the acceleration of
inflation which characterised the monthly evolution of the annual inflation rate in 2021 up to October
2021 will continue in the next four months, with the inflation rate peaking at 12 % in February 2022
and slowly decelerating from that point onwards towards the 5 % inflation target in the longer term.
The paper concludes by suggesting areas for further work and briefly discussing the inflation outlook
for the Moldovan economy, considering current international and domestic economic conditions.
Natural areas for further work would be to regularly update the econometric estimates and forecasts
of the estimated ARIMA model as the economy evolves through time. With regard to the inflation
outlook, the analysis contained in the concluding section of the paper suggests that the future
evolution of inflation is likely to be more pessimistic than the ARIMA-based generated forecast.

Keywords: Auto-Regressive Integrated Moving Average models, Inflation, Moldova

Articolul releva proprietatile modelelor autoregresive integrate de medie mobila (ARIMA) si prezinta
un model de estimare a evolutiei lunare a ratei anuale a inflatiei in Moldova din ianuarie 2013 pana n
octombrie 2021. Scopul lucrarii il reprezinta dezvoltarea unui model bazat in exclusivitate pe evolutia
istorica a inflatiei ca instrument suplimentar de prognozare. Modelul estimat explica aproape 97 %
din fluctuatiile lunare ale ratei inflatiei in perioada de estimare a modelului si este utilizat pentru a
genera previziuni ale evolutiei lunare a ratei anuale a inflatiei pe termen scurt si mediu. Prognozele
generate de ARIMA sugereaza ca accelerarea inflatiei. care a caracterizat evolutia lunara a ratei anuale
a inflatiei de la Tnceputul anului 2021 pana in octombrie 2021. va continua Tn urmatoarele patru luni,
astfel, rata inflatiei atingand un varf de 12 % in februarie 2022 si Tnregistrand o scadere lenta din acel
moment spre tinta de inflatie de 5 % pe termen lung. Articolul se Tncheie prin sugerarea domeniilor de
lucru si discutarea pe scurt a perspectivelor inflationiste pentru economia Republicii Moldova, tinand
cont de conditiile economice internationale si interne actuale. Activitatile ulterioare ar trebui sa se
axeze in mod firesc pe actualizarea sistematica a estimarilor si previziunilor econometrice ale
modelului estimat ARIMA pe masurd ce economia evolueaza in timp. In ceea ce priveste perspectiva
inflatiei, analiza cuprinsa in sectiunea finala a lucrarii sugereaza ca evolutia viitoare a inflatiei ar putea
sa fie mai pesimista decat prognoza generata de ARIMA.

Cuvinte cheie: modele autoregresive integrate de medie mobild, inflatie, Moldova

B cTaTbe npeAcTaBneHbl CBOWCTBA WHTErpPMPOBAHHON MOZENN aBTOPEerpeccumn-cKoNb3sLLero
cpesHero (ARIMA) 1 NpoBOAMTCA OLEHKa MOV eXeMeCAYHOW 3BOMLUMN TFOA0BOr0 YpPOBHS
nHPAaUMM B Mongose ¢ aHBaps 2013 r. no okTabpb 2021 r. Llenbto ctaTby ABAdeTcA pa3paboTka
MOZenu, OnuParLLenca WCKAIYNTEeNbHO Ha  UCTOPUYECKYyH  3BOALMID  UHOAAUMK  KaK
AOMONHUTENIBHOMO MHCTPYMEHTa A1 MPOrHO31MpoBaHMsS. PacueTHas mogenb obbsAcHaeT noyutn 97 %
MeCSYHbIX KOnebaHnn ypoBHSA MHOASLMN B TeYeHMe pacdeTHOro nepuoja MoJenn 1 UCrnonb3yeTcs
ANS CO34aHNSA MPOrHO30B MeCSYHOro M3MeHeHUs rofoBOoro YpoBHA MHOGNALMN B KPAaTKOCPOUHOW ©
cpeaHecpoYHol nepcnektme. lNMporHosbl cocTaBneHHble ARIMA mpegnonaratoT, UTO YyCKOpeHue
NHONALMN, KOTOPOE XapaKTepM30Basio eXeMeCAYHYH AMHAMUKY FOAOBOro YpoBHS UHGAALMK C
Hauana 2021 r. no okTA6pb 2021 r., NPOAOCIKNTCS B CiedytoLLe YeTbipe Mecsua, Npy 3TOM YpoBeHb
VHOASLMM JOCTUTHET NMnka Ha ypoBHe 12 % B deBpane 2022 r. 1 C 3TOr0 MOMeEHTa 3apernctpupyet
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MeAJIeHHbI cnaj A0 LenesBoro ypoBHA WHnAumM 5% B fonrocpoyHori nepcriektmse. CraTtbs
3aBeplUaeTca npeasoxeHnem obnacteil Ana fanbHeliwen paboTel M KpaTKUM  06CyxXAeHnem
NHOAALUMOHHBIX MepCcnekTUB MOJIAABCKOM 3KOHOMUKM C YYeTOM TeKyLUMX MeXAyHapOoAHbIX U
BHYTPEHHVX 3KOHOMUYECKNX YCIOBUIA. EcTecTBeHHbIMM 061acTAMKY AN fanbHenwelr paboTbl 6b110
6bl perynsgpHoe Ob6HOB/MEHME 3KOHOMETPUYEeCKMX OLEHOK K NporHo3os mogenn ARIMA no mepe
PasBUTMA 3KOHOMUKN BO BPeMeHW. YTo KacaeTcs nepcnekTus MHGAALMM, aHaNn3, CoAepXaLlnines B
3aKN0UMTeNbHOM pasgene CTaTbW, npegnosaraeT, YTo byAylias 3BOAOLUMA UHOASLMK, BEPOSTHO,
byaeT 6osiee NeCCUMUCTUYHON, YEM NPOrHO3, CO34aHHbIN Ha 0cHOBe ARIMA.

Knroyessie c1080: uHMe2pupo8aHHas Mooesb a8Mope2peccuU-CKoNb3suje20 cpedHe20, UHPAAYUS,
Mosdosa.

JEL Classification: C22, E31, E37
UDC: 330.4+336.748.12(478)

INTRODUCTION

Auto-Regressive Integrated Moving Average (ARIMA) models are widely used in empirical work for
analytical and forecasting purposes. The aim of this paper is to estimate an ARIMA model on the
monthly evolution of the annual inflation rate in Moldova, use the estimated model to generate short
to medium-term monthly forecasts of the annual inflation rate in Moldova and discuss further these
forecasts taking into account the current economic conditions and trends, both domestic and
international.

This research intends to develop a model of inflation relying exclusively upon the historical evolution
of the monthly annual inflation rate as an additional instrument for short to medium term forecasting
purposes. An additional empirical model to assist the forecasting of the inflation rate in Moldova will
be useful given the importance of inflation forecasting for macroeconomic management in general
and the conduct of monetary policy in particular.

The paper is organised as follows: Following a discussion section on the properties and estimation of
ARIMA models, the paper presents the data to be used for the estimation. This is followed by a
section which includes the econometric estimates of the ARIMA model and its forecasts. The paper
concludes by suggesting areas for further work and discussing the inflation outlook for the Moldovan
economy briefly.

ON ARIMA MODELS: A BRIEF LITERATURE SURVEY

ARIMA models are widely used for analytical and forecasting purposes. Though frequently a-
theoretical ARIMA models have proved to be useful tools in order:

e To provide insight and analyse the data-generating process of a particular time series; and

e To generate forecasts of the time series in question. In particular, the forecasts generated by ARIMA
models are frequently used as benchmarks: the generated forecasts are taken into account and are
combined with other economic indicators and additional empirical analysis of the structural
characteristics of the economy under consideration and its external environment.
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ARIMA models stemmed from the work of Box and Jenkins (1970). They are linear models that
incorporate two types of dynamic processes: an autoregressive process and a moving average
process.

In more detail, for a time series variable, y::

1. An Auto-Regressive (AR) process is one where the current value of y; is a function of its
own past values and an error term, ug

Ve = T (Ye1, Ye2, ..0) + Ut

2. A Moving Average (MA) process is one where the contemporaneous value of y; is a
function of past as well as contemporaneous values of the error term, u

Yt = g (U1, U2, ...) + Ut

The first step in developing an ARIMA model is to ensure that the time series that will be modelled is
stationary or, in other words, that the series to be modelled by an ARIMA model does not contain a
unit root, as it is well-known that a non-stationary time-series may give rise to spurious regressions. A
time-series that follows a stationary process has the property that its mean, variance and
autocorrelation structure is finite and constant over time.

Stationarity is tested through statistical tests. If the time series under investigation is not stationary,
following the Box and Jenkins methodology, the first difference of the time series is taken, and the
resulting time series is subsequently tested for stationarity. The differencing process is repeated until
the resulting time series is stationary. The number of times the time series in question has to be
differenced in order to arrive at a stationary series determines the order of integration of the ARIMA
model.

An ARIMA model could be characterised by a vector of three numbers (p,d,q), where:

e p refers to the number of lags in the AR process in the model;

e d refers to the order of integration (i.e. the number of times the time-series needs to be differenced
to obtain a stationary series);, and

e qisthe number of lags in the MA process in the model.

At the ARIMA model identification stage, the researcher also seeks to analyse briefly the property of
the time series under investigation, including determining whether the dependent time series exhibits
seasonality and identifying the order for the seasonal autoregressive and/or seasonal moving average
terms.

The model's identification requires the exercise of informed judgement supplemented by diagnostic
tools and tests. Graphs of the autocorrelation and partial autocorrelation functions are frequently
employed to determine the number of lags in modelling the AR and/or the MA process in the
specified ARIMA model. The autocorrelation and partial autocorrelation functions are summarised in
the correlogram of the time series, which displays the autocorrelation and partial autocorrelation
functions up to the specified number of lags. In particular:

e the autocorrelation function displays the coefficients of correlation between a time series and lags
of the same series, while

e by partial autocorrelation we refer to the correlation between a variable and a lag of itself that is
not explained by the correlations of all lower-order-lags.
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It is well known that:

e A pure AR process is characterised by a geometrically decaying autocorrelation function, while the
partial auto-correlation function drops to zero after a number of lags. The spikes in the partial
autocorrelation function are indicative of the AR order to be introduced in the model’s specification;

e for a pure MA process: the number of spikes in the autocorrelation function is indicative of the MA order
to be introduced in the specification. An MA process is characterised by a geometrically decaying partial
autocorrelation function and an autocorrelation function that drops to zero after a few lags.

e If the correlogram of a time series is characterised by geometrically decaying autocorrelation and
partial auto-correlation functions, this is indicative that a mixed AR and MA process may be the
appropriate specification.

Finally, one of the aims of the ARIMA model identification and selection process is to arrive at a model that:

1. Is parsimonious, or as small as possible; while, at the same time,
2. Passes the diagnostic tests.

A parsimonious ARIMA model is desirable because:

e Including irrelevant time-lags in the model increases the coefficient standard errors (and therefore
reduces their t-statistics).

e Models that incorporate large numbers of time-lags tend not to forecast well: these models are more
likely to fit data-specific features of the data under estimation (thus explaining much of the random
features in the data set rather than providing a better reflection of the underlying data generating
process).

In the estimation and testing steps of the model development, various descriptive statistics and
statistical tests are employed to assist the analysis, model selection and validation. These also include
information criteria used to compare different alternative specifications and balance the goodness of
fit requirement with the need for a parsimonious (i.e. simple) specification.

Variants of ARIMA-type models have been used to analyse empirically certain aspects of the
inflationary process in a number of economies and have proven to be useful instruments for
analytical and forecasting purposes. The paper by Meyler et al. (1998) used ARIMA models to forecast
inflation in Ireland. The article by Kelikume and Salami (2014) developed an ARIMA model and a
Vector Auto-Regression model to forecast inflation in Nigeria. The study by Pintilescu et al. (2015)
estimated a variant of a seasonal ARIMA model to empirically analyse Romania's inflation rate. The
paper by Samrad et al. (2021) developed an ARIMA model to forecast the annual inflation rate in Iran.
Within the context of the Moldovan economy, the paper by Mija et al. (2013) developed a Vector Auto-
Regression model to evaluate the second round effects on core inflation.

DATA SET

The data set we use in our estimation and forecasting work is the monthly evolution of the annual
growth rate of the Consumer Price Index in Moldova over the period from January 2013 to October
2021. The data source is the website of the National Bank of Moldova which reproduces the monthly
estimates compiled by the National Bureau of Statistics of Moldova. The data exclude the
Transnistrian region and are rounded to the first decimal place.
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Table 1 below presents the data set used in our empirical work.
Table 1: Data set

2013M01 4.7 2015M01 4.7 2017M01 3.0 2019M01 2.2 2021M01 0.2
2013M02 4.4 2015M02 6.5 2017M02 4.7 2019M02 2.4 2021M02 0.6
2013M03 4.2 2015M03 7.1 2017M03 5.1 2019M03 2.8 2021M03 1.5
2013M04 4.5 2015M04 7.6 2017M04 6.6 2019M04 3.2 2021M04 2.8
2013M05 5.7 2015M05 8.1 2017M05 7.4 2019M05 4.6 2021M05 3.1
2013M06 5.5 2015M06 8.3 2017M06 7.3 2019M06 4.4 2021M06 3.2
2013M07 4.3 2015M07 8.6 2017M07 7.3 2019M07 54 2021M07 3.5
2013M08 3.7 2015M08 12.2 2017M08 7.3 2019M08 5.5 2021M08 4.6
2013M09 3.9 2015M09 12.6 2017M09 7.6 2019M09 6.3 2021M09 6.7
2013M10 4.7 2015M10 13.2 2017M10 7.9 2019M10 6.8 2021M10 8.8
2013M11 4.9 2015M11 13.5 2017M11 7.3 2019M11 7.1
2013M12 5.2 2015M12 13.6 2017M12 7.3 2019M12 7.5
2014M01 5.1 2016MO01 13.4 2018M01 6.0 2020MO01 6.9
2014M02 5.4 2016M02 10.3 2018M02 5.0 2020M02 6.4
2014M03 5.7 2016M03 9.4 2018M03 4.7 2020M03 5.9
2014M04 5.8 2016M04 8.3 2018M04 3.7 2020M04 53
2014M05 4.7 2016M05 7.9 2018M05 2.8 2020M05 4.1
2014M06 5.0 2016M06 7.4 2018M06 3.2 2020M06 4.3
2014M07 5.3 2016M07 7.0 2018M07 3.0 2020M07 4.2
2014M08 4.8 2016M08 3.6 2018M08 3.2 2020M08 3.5
2014M09 4.8 2016M09 3.0 2018M09 2.4 2020M09 2.3
2014M10 4.8 2016M10 2.5 2018M10 1.2 2020M10 1.6
2014M11 4.8 2016M11 2.6 2018M11 0.9 2020M11 0.9
2014M12 4.7 2016M12 2.4 2018M12 0.9 2020M12 0.4

Source: National Bank of Moldova reproducing data compiled by the National Bureau of Statistics of Moldova

Figure 1 portrays the evolution of the above data set graphically. It is notable that from January 2021

onwards the inflation rate has accelerated throughout the period up to and including October 2021.

Figure 1:
Graph of the monthly evolution of the annual inflation rate in Moldova
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Source: National Bank of Moldova reproducing data compiled by the National Bureau of Statistics of Moldova
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Monetary policy in Moldova aims at retaining the inflation rate in the economy within a corridor of
plus/minus 1.5 % around the 5 % inflation target.

MAIN RESULTS: ECONOMETRIC ESTIMATES AND FORECASTS

We first establish that the time series we will be using in our estimation and forecasting work is
stationary. The stationarity test reported in table 2 below indicates that the probability that the time
series under investigation has unit root is only around 5 %.

Table 2: Stationarity test

Null Hypothesis: P has a unit rootv
Exogenous: Constant
Lag Length: 2 (Automatic - based on SIC, maxlag=12)

Augmented Dickey-Fuller test statistic -2.878840 0.0513
1% level -3.495021

Test critical values: 5% level -2.889753
10% level -2.581890

*MacKinnon (1996) one-sided p-values.
Source: EViews-generated estimates on the data set

The absence of a unit root implies that we may fit an ARIMA model to the actual data set with no need to
difference the time series under consideration prior to the estimation. It is well-known that the monthly
evolution of inflation in Moldova is likely to exhibit significant seasonality due to a large extent to the
behaviour of the food component of the index which varies in line with the supply conditions over the
year.

Our econometric work suggests that a simple (2,0,1) ARIMA model augmented with SAR(12) and
SMA(12) terms to capture the inherent seasonality of the time series under consideration provides a
very good fit over the data set.

Table 3 below provides the least squares estimates of our preferred ARIMA model.

Table 3: Regression results

Dependent Variable: P Included observations: 92 after adjustments

Method: Least Squares Convergence achieved after 11 iterations

Sample (adjusted): 2014M03 2021M10 MA Backcast: 2013M02 2014M02
Variable Coefficient Std. Error t-Statistic
C 5.258628 0.502349 10.46807 0.0000
AR(1) 1.726945 0.146173 11.81436 0.0000
AR(2) -0.749913 0.143360 -5.230959 0.0000
SAR(12) -0.292854 0.110904 -2.640600 0.0098
MA(T) -0.467144 0.187500 -2.491437 0.0146
SMA(12) -0.888992 0.030036 -29.59724 0.0000
R-squared 0.969843 Mean dependent var 5.423913
Adjusted R-squared 0.968090 S.D. dependent var 3.050072
S.E. of regression 0.544848 Akaike info criterion 1.686375
Sum squared resid 25.52992 Schwarz criterion 1.850839
Log likelihood -71.57323 Hannan-Quinn criter. 1.752754
F-statistic 553.1487 Durbin-Watson stat 2.001435
Prob(F-statistic) 0.000000

Source: EViews-generated estimates
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The data sample used for the estimation reported in table 3 covers the period from March 2014 to
October 2021 as it must take into account the lagged structure of our preferred ARIMA model. It is
notable that all the individual terms of the regression equation reported in table 3 are statistically
significant, while the R-squared statistic suggests that the regression explains close to 97 % of the
monthly variation of the annual inflation rate over the period of the estimation.

Figure 2: Provides the actual, fitted and residual estimates of the above regression

Figure 2:
Actual, fitted and residuals graph of the regression reported in Table 3
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We use our ARIMA model to generate forecasts of the monthly evolution of the annual inflation rate
from November 2021 to January 2025. Figure 3 provides the evolution of the ARIMA-generated
forecast over the above period, while table 4 presents the results rounded to the first decimal point
for the next 12 months. We emphasise the short-term forecasts as it is well-known that ARIMA models
are more efficient for short to medium-term forecasting.

Figure 3:
Figure of the forecasted evolution of the inflation rate
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The generated forecasts suggest that the acceleration of inflation which characterised the evolution of
inflation in the first ten months of 2021 will continue for the next four months.
Table 4:

Forecasts of the monthly evolution of the annual inflation rate over the period November 2021
to October 2021

2021M11 10.2 2022M05 10.3
2021M12 10.9 2022M06 10.0
2022M01 11.5 2022M07 9.1
2022M02 12.0 2022M08 8.6
2022M03 11.4 2022M09 7.2
2022M04 10.4 2022M10 5.6

Source: EViews-generated estimates

The ARIMA forecasts reported in Graph 3 and Table 4 above suggest that the annual inflation rate in
Moldova will peak at 12 % in February 2022 and slowly decelerate from that point onwards towards
the 5 % inflation target in the longer term. We will discuss further the inflation outlook for the
Moldovan economy in the next and final section of the paper.

CONCLUSION:

Areas for further work and discussion on the inflation outlook in Moldova

A natural area for further work would be to update the ARIMA econometric estimates reported in this
paper and the model's forecasts as the economy evolves through time in the future and use the
results for monitoring and analytical purposes.

As discussed in our literature review section above, the forecasts generated by ARIMA models should
be taken as benchmarks that need to be adjusted taking into account other relevant economic
indicators to arrive at a forecast reflecting professional judgement.

It is notable that under current conditions, inflation is likely to accelerate in the months to come in
Moldova. The inflation outlook internationally has deteriorated recently, though most analysts expect
that the acceleration of inflation will be only temporary. Recent economic developments are also likely
to contribute to this acceleration in inflation. These include the recent increase in the international
and domestic price of food (whose share is very significant in the Consumer Price Index basket in
Moldova) the international and domestic price of energy (a key input into the production process -
and thus a cost-push factor in the short term), as well as the increases in salaries and pensions in
Moldova, with the latter likely to increase domestic demand in the economy. The inflation
expectations will also influence the future evolution of inflation in the Moldovan economy and the
monetary policy and fiscal policy stance. With regard to expectations, while there are no widely
available surveys of inflation expectations in the Moldovan economy, the risk here is that, with the
ongoing acceleration of inflation experienced recently, expectations of a more inflationary
environment may become entrenched and contribute to future inflation.

A very important variable that influences the evolution of prices is the conduct of monetary policy. It is
notable that the last monetary policy decision of October 29 has retained the monetary policy
instruments unchanged. Thus, the current level of the base interest rate is 5.5 %, while interest rates
on overnight loans and overnight deposits are at the level of 7.5 % and 3.5 %, respectively. However,
over the three previous monetary policy decisions, interest rates have been tightened in all three
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policy decisions to stem the inflationary process underway. According to the latest monthly annual
inflation rate of October 2021, the annual inflation rate amounts to 8.81%, which renders the current
level of the policy interest rates mentioned above negative in real terms. The next monetary policy
decision is due to take place on 3 December 2021. In addition to the impact of the current and future
monetary policy decisions, the level of inflation in the future will be partly determined by the fiscal
stance and the impact of the budget on aggregate demand in the economy. At the time of writing this
article, the annual budget for 2022 was not yet finalised.

To conclude, the ARIMA estimates reported in the previous section suggest that inflation may
accelerate in the short term and gradually decelerate from a point onwards make sense. It should be
emphasised that the ARIMA-based estimates provide a benchmark evolution of inflation solely based
on existing trends and the historical evolution of the inflation rate. The actual evolution of inflation in
the future will reflect the joint impact of the evolution of a number of variables over the forecasting
period. It is notable that the general economic environment, both domestic and international, may
exacerbate the inflationary process underway and/or possibly its duration. It comes as no real
surprise that the latest inflation forecast by the National Bank of Moldova is more pessimistic than
our ARIMA estimated forecasts. In particular, the National Bank of Moldova foresees the inflation rate
to accelerate in the months to come and peak at close to 15 % in the third quarter of 2022 before
decelerating back towards the 5 % inflation target by the third quarter of 2023 (National Bank of
Moldova, 2021). Compared to the National Bank of Moldova's forecast, our ARIMA-based forecast
suggests that inflation in Moldova will peak earlier and at a slightly lower rate, while the longer term
evolution of inflation is broadly similar in both forecasts. Given the importance of inflation for
economic welfare, the maintenance of macroeconomic stability and the setting of economic policy, it
is worth keeping the evolution of the inflation rate and relevant economic variables under review.

REFERENCES

Box, G., & Jenkins, G. (1970). Time Series Analysis: Forecasting and control, San Francisco: Holden-Day.

Box, G. E. P., Jenkins, G. M., Reinsel, G. C. & Ljung, G. M. (2015). Time Series Analysis: Forecasting and
Control (5th Edition). New Jersey: Published by John Wiley and Sons Inc.

Kelikume, I. & Salami, A. (2014). Time Series Modeling and Forecasting Inflation: Evidence from
Nigeria. The International Journal of Business and Finance Research, 8(2), 41-51.
https://ssrn.com/abstract=2322918

Meyler, A., Kenny, G. & Quin, T. (1998, December). Forecasting Irish Inflation using ARIMA Models.
Technical Paper, 3/RT, 46. Economic Analysis, Research and Publications Department, Central
Bank of Ireland. Dublin. https://www.centralbank.ie/docs/default-source/publications/research-
technical-papers/3rt98---forecasting-irish-inflation-using-arima-models-(kenny-meyler-and-

quinn).pdf

Mija, S., Slobozian, D., Cuhal, R., & Stratan, A. (2013, March). How Core Inflation Reacts to the Second
Round Effects. Institute for Economic Forecasting. Journal for Economic Forecasting, 1, 98-118.

National Bank of Moldova. (2021, November). Inflation Report No. 4.
https://www.bnm.md/en/content/inflation-report-no-4-2021-has-been-published

Pintilescu, C., Dinu, A., Baciu, |.-C. & Viorica, E.-D. (2015), Stochastic Models for the Inflation Rate in
Romania. Transformations in Business and Economics, 14, 343-359.

Samrad, J. N., Seyyed, M. T. F. G., Mohsen, S. & Saeed, S. (2021). Annual Forecasting of Inflation Rate in
Iran: Autoregressive Integrated Moving Average Modeling Approach”. Engineering Reports, 3(4).
https://doi.org/10.1002/eng2.12344

27


https://ssrn.com/abstract=2322918
https://www.bnm.md/en/content/inflation-report-no-4-2021-has-been-published
https://doi.org/10.1002/eng2.12344

ECONOMY and SOCIOLOGY June No. 1/ 2022

ANALYSIS OF FINANCIAL ASSISTANCE
FROM INTERNATIONAL FINANCIAL INSTITUTIONS
TO MOLDOVA

DOI: https://doi.org/10.36004/nier.es.2022.1-03

Sergey STUPACHEYV,
Chief specialist-expert Rossotrudnichestvo
PhD student, Academy of Economic Studies of Moldova

https://orcid.org/0000-0002-3831-8132, e-mail: stypaschev@mail.ru

Received 14 February 2022
Accepted for publication 15 May 2022

28


https://orcid.org/0000-0002-3831-8132
mailto:stypaschev@mail.ru

ECONOMY and SOCIOLOGY June No. 1/ 2022

ABSTRACT

The article considers the financial assistance of international financial institutions (the International
Monetary Fund and the World Bank) to Moldova in their partnership process. The relevance of the
study is determined by the objective need to use this financial assistance to solve urgent financial and
economic problems and implement an effective economic policy of Moldova. The purpose of the
article is to analyze the financial assistance of International Financial Institutions to Moldova to assess
the current state and prospects for developing their financial relations. The information base of the
research consists of theoretical and methodological scientific studies of foreign and Moldovan
economists devoted to the subject under consideration; information materials of official websites of
financial organizations.

It is shown that for the entire period of financial support of Moldova by the International Monetary
Fund, almost all special credit mechanisms have been implemented. Since 1993, the World Bank has
implemented and is financing 118 different projects (90 completed, 18 active and 7 under
development). Agriculture accounts for the largest number of projects financed by the bank. It is
revealed that the country's debt and overdue obligations to International Financial Institutions have
an upward trend, which is due to the crises and financial instability of 2008 and 2019. The
continuation of such a trend in the future may lead to certain financial and economic problems if the
financial assistance received does not lead to significant development of the Moldovan economy.

Keywords: International financial institutions, international finance, international financial assistance,
emerging markets, economic crisis.

Articolul releva asistenta financiara acordata de Institutiile financiare internationale (Fondul Monetar
International si Banca Mondiala) Moldovei in procesul de cooperare in calitatea lor de parteneri.
Relevanta studiului este determinata de necesitatea obiectiva de a utiliza aceasta asistenta pentru a
rezolva problemele financiare si economice stringente ale tdrii si a promova o politica economica
eficienta. Scopul articolului este de a analiza asistenta financiara acordata de institutiile financiare
internationale Moldovei pentru a evalua starea actuala si perspectivele de dezvoltare a relatiilor cu
acestea. Articolul se bazeaza pe studii stiintifice teoretice si metodologice ale economistilor strdini si
moldoveni, axate pe problematica Tn cauza, materiale informative ale site-urilor web oficiale ale
organizatiilor financiare.

Pe toata perioada sprijinului financiar acordat Moldovei de catre Fondul Monetar International au fost
implementate aproape toate mecanismele speciale de creditare existente. Din 1993, Banca Mondiala
a finantat si continua sa finanteze 118 proiecte diferite (90 au fost finalizate, 18 sunt active si 7 in curs
de elaborare). Cel mai mare numar de proiecte finantate de Bancd revine agriculturii. Datoria si
obligatiile restante ale tarii fata de institutiile financiare internationale au o tendinta ascendenta,
determinata de crizele si instabilitatea financiara din anii 2008 si 2019. Continuarea acestei tendinte in
viitor se poate solda cu anumite probleme economice, daca asistenta financiara nu va contribui la o
dezvoltare semnificativa a economiei moldovenesti.

Cuvinte-cheie: institutii financiare internationale, finante internationale, asistentd financiard
internationald, piete emergente, crizd economicd.

B cTatbe paccmaTtpuBaeTcs PpUHAHCOBAA MOMOLLb MeXAYHapoAHbIX (GUHAHCOBBIX WHCTUTYTOB
(MexgayHapogHoro BantoTHoro ¢oHAa 1 BcemmpHoro 6aHka) Mongose B pamkax COTpPyAHMYeCTBa.
AKTyanbHOCTb UCCNefoBaHWsA ornpejensieTcs O6beKTUBHOW HeobXOAMMOCTBIO  MCMO/b30BaHWA
OKa3aHHOW GMHAHCOBOW NMOMOLLM AN peLleHNs HEOT0XHbIX GUHAHCOBO-3KOHOMUYECKUX NpobaemM
1 nposegeHns 3¢PeKTUBHON IKOHOMUYECKON NonnTukn B Mongose. Llenb cTaTbn ABAseTcs aHanms
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$NHAHCOBOM MOMOLLM, OKa3aHHOW MeXAYyHapoAHMUX GUHAHCOBBIMU MHCTUTYTamu Mongose, Ans
OL|eHK/ COBPEMEHHOr0 COCTOAHWUS U MepcnekTMB PasBUTUA X GUHAHCOBBLIX B3aVMOOTHOLLEHWIA.
CTaTbsd OCHOBbIBAETCHA Ha  TeopeTMYeckMX U MeTOAONOTMYECKUX HayUHbIX WCCIef0BaHMAX
3apybexHbIX U MOAJABCKMX 3KOHOMWUCTOB, MOCBALLEHHbIX paccMaTpMBaeMol  TemaTuke,
NHGOPMaLMOHHbLIX MaTepranax odprLUManbHbIX CaliToB GUHAHCOBBLIX OpPraHM3aunii.

CnegyeT OTMeTUTb, YTO 338 BpeMsa GUMHAHCOBOW Moaaepku Mongaosbl MexayHapoAHbIM BaAtOTHbIM
$OHAOM OblIM NCMOJIb30BaHbI MPaKTUYECKN BCe CreuynalbHble KpeauTHble MexaHU3Mbl. HaumHasa ¢
1993r. BcemupHbIn 6aHK ¢uHaHcupoBan 118 pasnnyHbix npoektoB (90 6blIM 3aBeplueHbl, 18
HaxoAATCcs Ha CTagum peanmsauum M 7 - Ha CTaguu paspaboTkm). Hambonbluee KOANYECTBO
NPOPUHAHCMPOBAHHbLIX BaHKOM MPOEKTOB MPUXOAUTCH Ha CeNbCKoe XO3AMCTBO. BbisiBAEHO, 4To
3aJ,0/KEHHOCTb 1 MPOCPOYEHHble 0653aTenbCTBa CTPaHbl nepes MexzayHapoaHbIMU GUHAHCOBBIMU
NHCTUTYTaMWN MMET OTUYETIMBYIO TEHAEHLMIO K MOBbILEHWIO, KOTOpas 06yc/ioBAeHa Kpusncamm m
durHaHcoBoOl HecTabunbHocTbo 2008 1 2019 rr. CoxpaHeHne Takol TeHAeHUUM B byaylieM MoxeT
npuBecT K onpejAeneHHbIM  GUHAHCOBO-3KOHOMMYECKMM MpobaemMam, ecan  Mnojy4veHHas
drHaHCoBas MOMOLLb He byAeT CNocobCTBOBaTb 3HAYMTEIbHOMY POCTY SKOHOMUKN MONAOBSI.

Knroueesie cnoea: MexcoyHapoOHbie pUHAHCOBbIE UHCMUMYMbI, MeXCOYHAPOOHbIE YUHAHCHI,
MeXCOyHAPOOHAA GUHAHCOBAA NOMOUb, PA3BUBAIOU4UECA PbIHKU, IKOHOMUYECKUU KpU3UC.

JEL Classification: E69, F21, F33, F35.
UDC: 339.726+339.732+339.727.3

INTRODUCTION

In modern conditions of the global economic world order, the International Financial Institutions (IFl) play
an important role. They are now a key element of the international financial system. Significant amounts
of financial resources, scientific and economic potential and international prestige allow IFls to have a
significant impact on the economic development of many countries and regions of the world. The article
deals with the main world IFIs: the International Monetary Fund (IMF) and the World Bank Group (WB).

Moldova, like other emerging market economies, is in the process of integrating into the international
financial system. Its membership in the structures of IFls makes it possible to use the financial
resources to intensify this process. The global economic crisis of 2008 and the economic
consequences of the COVID-19 pandemic have caused serious challenges, both for the entire system
of the global world economy and its financial component. During the period of crisis, countries with
developing market economies find themselves in a very difficult financial and economic situation. In
this regard, to solve the urgent financial and economic problems that have arisen and to conduct an
effective financial and economic policy for the development of its economic system, the Moldova
objectively needs financial assistance from IFls.

LITERATURE REVIEW

Foreign and Moldavian economists devoted their scientific works to the problems related to some
aspects of the subject under consideration in this article. In the article (Kregel, 2018), special attention
is paid to offsetting the lack of domestic savings with external financing in the form of soft loans as
part of official assistance from international financial institutions. It is shown that the financing of
economic development should be carried out through the comprehensive use of national financial
institutions and the stimulation of employment in domestic manufacturing and export-oriented
industries. The essence of foreign direct investment was analyzed by Dunning (1988) and Markusen
(2000). Various aspects of financial assistance to developing countries in order to promote their
economic and social development, as well as to expand the mechanism for their concessional lending
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to the World Bank, are considered by the US Congress in a study (Congress U.S., 2020). The role of the
World Bank in promoting participatory budgeting (PB) with partners is discussed by Goldfrank (2012).
WB is shown to have little effect on PB outcomes in different countries since there is no way to control
many influencing factors. Nevertheless, there is great practical potential in the implementation of PB
procedures. VilpiSauskas (2019) studied the strategies and approaches of the main International
Financial Institutions — the International Monetary Fund and the World Bank to reforms in the
Eastern Partnership countries (Belarus, Moldova and Ukraine). It is noted that in addition to the
traditional recommendations for fiscal consolidation and structural reforms, IFls in these countries
are focusing on reforms in the most corrupt sectors — banking and energy. The article by Lopotenco
(2020) focuses on the vulnerability of the economy of Moldova and especially its financial system to
the economic crisis caused by the COVID-19 pandemic. It is revealed that this vulnerability is mainly
related to the specifics of the country's economy (small, open economy, with a constant current
account deficit and a strong dependence on international financial flows). The study conducted by
Stratan (2020) analyzes the role and approach of the International Monetary Fund and the World
Bank in developing and supporting Moldova to overcome the COVID-19 crisis. It is shown that these
organizations have made an urgent contribution to provide emergency financial assistance to
mitigate the economic consequences of COVID-19, especially to stabilize the country's balance of
payments. The role of international financial flows in stimulating the economic growth of Moldova
was analyzed by Xene3HoBa, XblHKY (2011).

RESEARCH METHODS

As a practical basis, the article uses the scientific works of Moldovan and foreign scientists on
international financial flows and investments. The methodological basis of the study includes: causal
relationships of the phenomenon under study, mechanisms and financial flows of Moldova within the
framework of financial assistance provided by the IMF and the WB; statistical methods of data
analysis (quantitative, qualitative, comparative). The charts presented in this article are implemented
in Excel. The source of factual data on IFl financial assistance to Moldova is the official websites of the
IMF and WB. The source of the country's financial and economic data is the official website of the
National Bank of Moldova.

RESEARCH RESULTS

Currently, Moldova has the following agreements with the IMF on special lending facilities (National
Bank of Moldova, 2021):

e mechanism of compensatory and reserve financing (Compensatory and Contingency Financing
Facility, CCFF);

e a systemic transformation mechanism for financing structural transformations (Systemic
Transformation Facility, STF);

e Stand-by agreement (SBA) — for certain purposes agreed with the IMF;

e an extended financing mechanism (Extended Fund Facility, EFF) — to provide funds for long periods
and in larger amounts in relation to quotas than is provided for in the country's usual credit shares.
The basis for granting a loan is a serious violation of the balance of payments;

e an extended credit facility (Extended Credit Facility, ECF) provided on concessional terms in order to
reduce poverty and promote economic growth;

e concessional lending under the Rapid Financing Instrument (RFl) and the Rapid Credit Facility (RCF).

In connection with the socio-economic crisis associated with the COVID-19 pandemic, for low-income
countries, including Moldova, in 2020, the IMF opened access to concessional lending under the Rapid
Financing Instrument (RFI) and the Rapid Credit Facility (RCF) (IMF, 2021a).
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It should be noted that the ECF and EFF lending mechanisms are used to eliminate a serious
imbalance in the balance of payments, as well as to reduce poverty and promote economic growth. At
the same time, these credit facilities have been used by the IMF regularly for lending to Moldova since
1996. The last lending under these facilities was made on 20.12.2021 (IMF, 2021a). That is, from 1996
to the present, the problem of balance of payments violations and poverty reduction in Moldova has
not been finally resolved. During the entire period of financial support to Moldova, starting from 1993,
the IMF has been involved in almost all special credit mechanisms. Also, the IMF has carried out
annual consulting in the country in the field of financial and economic policy, including the central
bank's policy.

Let's consider the dynamics of Moldova's debt on the IMF loan since 1993. Figure 1 shows the graph
of changes in the debt on the IMF loan of Moldova in SDR from 1993 to 2021 (IMF, 2021b).

Figure 1.
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The data in Figure 1 show that the total debt of Moldova since 1993 on various IMF loans has an
upward trend (63 million SDR in 1993, 346.676 million SDR and 368.538 million SDR in 2020 and 2021,
respectively). The consequences of the global economic crisis of 2008 affected the financial and
economic situation of the country — the debt to the IMF increased sharply: from 98,164 million SDR in
2009 to 398,174 million SDR in 2012 (the maximum for the entire time of partnership with the IMF).
The economic and social consequences of the COVID-19 pandemic have led to a significant increase in
Moldova's debt to the IMF compared to pre-crisis 2019. As of 31.12.2021, the country's debt on IMF
loans reached SDR 368.538 million (about 516 million US dollars) (IMF, 2021b), which is less than its
maximum value in 2012, but over 3.7 times more than in 2009. Thus, the data in Figure 1 demonstrate
that during the periods of crisis and financial instability in 2008 and 2019, to solve the urgent financial
and economic problems of Moldova and implement a policy to stabilize its economic system, the IMF
has dramatically increased its financial assistance to the country. The growth of this financial
assistance was reflected by a significant increase in the total debt of Moldova to the IMF after 2008
and 2019 and the preservation of its overall upward trend.

At the same time, the volumes of overdue obligations and projected payments of the country to the
IMF as of 02/28/2022 also have an upward trend (Figure 2) (IMF, 2021c). The maximum volume of
payments is projected for 2024 — 79.11 million SDR.
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Figure 2.
Change in the volume of overdue obligations and projected payments of the country to the IMF
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Such a significant amount of payments on overdue obligations means that the country may face certain
economic and financial problems in the future. Moreover, if borrowing from the IMF does not lead to
significant development of Moldova's economy, these problems will grow every year. Therefore, the
financial resources received by the country from the IFl should be used for its economy with maximum
efficiency.

Significant support to Moldova is provided by the World Bank Group, which from 11.03.1993 to
05.11.2021 took and is taking part in financing 118 different projects (The World Bank Group, 2021a).
The total amount of funding for these projects amounted to 2,013.66 million US dollars, including:

e 90 completed projects — 1,192. 26 million US dollars;

e 18 active projects — 636.58 million US dollars;

e 7 projects under development — 184.82 million US dollars.
e 3 cancelled projects.

Accordingly, the World Bank has allocated 821.4 million US dollars for 7 projects under development
and 18 active projects (25 projects in total) implemented over the past 9 years. Moreover, totally
1,192.26 million US dollars were spent on all 90 completed projects over 19 years. That is, over the
past 9 years, the intensity of the World Bank's project financial assistance to the country has sharply
increased.

Figure 3 shows data on the obligations of Moldova to the World Bank Group from 2014 to October
2021 (in millions of US dollars) (The World Bank Group, 2021b).

Figure 3.
Obligations of Moldova for financial years to the World Bank Group
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The diagram in Figure 3 shows that the lending of projects in Moldova by the World Bank Group has
increased significantly since the beginning of the COVID-19 crisis compared to previous years.
Currently, the bulk of the WB's financial resources is directed to the implementation of urgent medical
projects and projects related to the elimination of the consequences of the socio-economic crisis from
the COVID-19 pandemic. This makes it possible for the Government not to divert significant financial
resources from other important socio-economic programs.

The number of projects by category of economic topics financed by the World Bank Group in Moldova
from 11.03.1993 to 23.04.2021 are presented in Table 1 (The World Bank Group, 2021c).

Table 1
Number of projects in Moldova by category of economic topics funded by the World Bank Group

World Bank projects on themes of economics Number of projects

Rural services and infrastructure 18
State-owned enterprise restructuring and privatization 9
Public expenditure, financial management and procurement 9
Micro, Small and Medium Enterprise support 9
Rural markets 10

Administrative and civil service reform 10

Rural policies and institutions 11

Education for all 11

Regulation and competition policy 15

Climate change 16

TOTAL 118

Source: developed by the author based on data from The World Bank Group

The data in Table 1 show that the largest number (39) of World Bank-funded projects falls on
agriculture, a key sector of the Moldovan economy. In second and third place are projects related to
climate change (16) and regulation of competition policy (15). The number of other projects financed
on economic topics is approximately equal.

CONCLUSIONS

A study of the financial assistance provided by the IFl to Moldova showed that the country's financial
cooperation with the International Monetary Fund and the World Bank Group is carried out in all
financial and economic aspects that are in the assets of these organizations. It has been established
that all the main special credit mechanisms used by the IMF are involved in this process, and the
World Bank Group has participated and is participating in lending 118 projects on various topics since
1993. The largest number of credited projects (39) falls on agriculture, a key sector of the Moldovan
economy. At the same time, over the past 9 years, the intensity of the World Bank's project financial
assistance to the country has increased dramatically. It was revealed that the IMF's financial
assistance is regularly provided to reduce poverty and promote economic growth, as well as to
eliminate the country's balance of payments deficit caused by unfavorable changes in the structure of
its economy. That is, since the beginning of financial cooperation between Moldova and the IMF, this
situation has not changed for the better. The data on the dynamics of the total volume of debt to IFls,
overdue obligations and projected payments of Moldova to the IMF allow us to conclude that their
upward trend is due to the periods of crisis phenomena and financial instability in 2008 and 2019. The
continuation of this trend in the future may lead to certain economic and financial problems if
borrowing from IFls does not lead to significant development of the Moldovan economy.
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In this regard, it would be economically feasible for the IMF and the WB to allocate financial resources
on a permanent basis to improve the financial and economic stability of Moldova, in particular, to
eliminate the problem areas of key sectors of its economy (these include the agricultural and banking
sectors). Improving the structure of the key sectors of the Moldovan economy will have an impact on
the entire economic system of the country as a whole and its economic stability. Thus, the results of
financial cooperation with IFls and their role in the economic development of Moldova could be much
more significant if the specifics of its economic system are taken into account, and the efficiency of

using the financial resources of these organizations is increased.
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ABSTRACT

The article substantiates the identification of a specific form of human capital - agrarian and gives its
author's interpretation. In determining its quantitative value, the advantages of using the income
assessment method in comparison with the cost (investment) approach are proven. The latter
circumstance is the basis for the development of methods to assess the effectiveness of its
functioning in the agrarian sphere, based on the acme technology. The use of the acmeological
approach is conditioned by the necessity of a complex analysis of the process of human capital
formation in the agricultural sector of Belarus. This approach considers an individual's creative and
purposeful possibilities and achievements. A system of interrelated indicators, which allows to
determine the effectiveness of the use of agrarian human capital, is proposed. The main aim of the
research is to develop a methodical approach to evaluate the efficiency of the functioning of agrarian
human capital. The article was prepared with the use of general scientific research methods and
private approaches to solving problems. In particular, the methodology of analysis, synthesis, graphic
and tabular methods were used. Practical testing of the proposed assessment methodology indicates
a decrease in the efficiency of functioning of agrarian human capital. This is due to the prevailing
dynamics of growth of quantitative indicators compared to qualitative parameters. The proposed
methodological approach to assessing the effectiveness of the functioning of agrarian human capital
can be used by the representatives of management bodies, researchers, to develop program
documents to form state agrarian and regional policy.

Keywords: agrarian human capital, cost, efficiency, functioning, acmeological approach, productivity.

Articolul fundamenteaza identificarea unei forme specifice a capitalului uman, si anume a capitalului
uman agrar si prezinta viziunea autorului asupra acestuia. La determinarea valorii sale cantitative au
fost relevate avantajele utilizarii metodei de evaluare a veniturilor in comparatie cu metoda de
evaluare a costurilor (investitionald). Aceasta din urma se afla la baza metodologiei de evaluare a
eficientei functiondrii sale in sectorul agrar, bazata pe tehnologia acme. Utilizarea abordarii
acmeologice a fost determinata de necesitatea analizei complexe a procesului de formare a
capitalului uman in sectorul agrar din Belarus. Aceasta abordare ia In considerare abilitatile
edificatoare si creativeale individului, capacitatea acestuia de a-si atinge scopurile propuse. Se
propune un sistem de indicatori interrelationati, care permite determinarea eficacitatii utilizarii
capitalului uman agrar. Scopul principal al cercetdrii consta in dezvoltarea unei abordari metodologice
pentru evaluarea eficientei functiondrii capitalului uman agrar. in procesul de elaborare a articolulului
au fost utilizate metode stiintifice generale de cercetare, abordari particulare de rezolvare a sarcinilor.
In special, au fost aplicate metode de analiza, sintezd, metode grafice, tabulare. Testarea practici a
metodologiei de evaluare propusa denota o scddere a eficientei functiondrii capitalului uman agrar.
Acest lucru este conditionat de dinamica de crestere predominanta a indicatorilor cantitativi in
comparatie cu parametrii calitativi. Abordarea metodologica propusa pentru evaluarea eficientei
functionarii capitalului uman agrar poate fi utilizata de reprezentantii organelor guvernamentale, de
cercetatori, pentru elaborarea documentelor de politici, care vizeaza formarea politicii agrare si
regionale de stat.

Cuvinte cheie: capital uman agrar, cost, eficientd, functionare, abordare acmeologicd, productivitate.

AHHOMAUYUA. B cTaTbe 060CHOBaHO BbigesieHvie cneundunyeckoli Gopmbl YeNoBeYeckoro Kanmnrana
- arpapHoro M JaHo ero aBTOPCKOe TpakToBaHwe. [pw onpegeneHUn ero KoANYeCTBEHHOW
BEe/IMYMHbI A0Ka3aHbl MperMyLLecTBa MCMONb30BaHNS AOXOAHOro Crocoba OoueHKM B CPaBHEHUWN C
3aTpaTHbIM  (MHBECTULMOHHbBIM) MNoAX0A40M. [locnegHee o06CTOATENLCTBO 3a/0KEHO B OCHOBY
pa3paboTkym MeToAMKM oueHKn 3bdekTUBHOCTU ero OYyHKUMOHMPOBaHUA B arpapHoi cdepe,
6a3MpyroLenca Ha akMeTexHoMornu. Mcnonb3oBaHMe akMeos0rmyeckoro nogxoga o6ycioBAeHO
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HeobXoANMOCTBIO KOMMJIEKCHOrO aHanu3a npolecca 06pas3oBaHMA uYenoBeyeckoro kanuTana B
arpapHoM cektope benapycu. 3TOT NOAXOA yUUTbIBAeT CO3MAaTe/lbHble, TBOPYECKe BO3MOXHOCTU U
LuenefocTuxeHUs uHAMBUAA. [peanoxeHa cuMcTeMa B3aMMOCBSA3aHHbIX MoOkKasaTenen, KkoTopas
NO3BONSAET OnpejennTb pPesyNbTaTUBHOCTb WUCMO/b30BaHUSA arpapHoOro 4esoBeveckoro kanurana.
OCHOBHOV Lenbl0 NpoBeAeHHbIX WCCNefoBaHUA ABASETCH pas3paboTka MeToAMYEeCcKOro noaxoga
oueHKN 3PekTMBHOCTM  GYHKLMOHNPOBAHUSA arpapHOro 4ejoBeyeckoro kanuTtana. CraTbd
NMOArOTOBNEHA C WCMOJIb30BaHMEM OOLLEeHAYyYHbIX METOAOB WCCeA0BaHUS, YacTHbIX MOAXOAOB
pelleHns NocTaBAeHHbIX 3a4a4. B yacTHOCTW, HAWAW NPpUMeHeHe MeTOA0N0MMs aHan3a, CUHTe3a,
rpaduryeckoro, TabanyHoro cnocobos. MpakTrnyeckas anpobaynsa NpeanoXeHHOM MeTOANKN OLEeHKN
CBUAETeNbCTBYeT O CHWMKEHUU 3bdekTUBHOCTU QYHKLMOHWPOBAHWSA arpapHOro 4esioBeyveckoro
KanuTana. 3To 06yCN0BNEHO MpeBanvpyoLlein AMHAMUKON pOCTa KONMYECTBEHHbIX UHANKATOPOB B
CpPaBHEHUN C KayeCTBeHHbIMK MapameTpaMu. [pessoXeHHbIi MeToAMYEeCKUIA MNOAXO[ OLEHKU
3¢dekTMBHOCTN  QYHKLMOHMPOBAHMA  arpapHOro 4esoBeyeckoro Kanutana MoXeT  6biTb
NCNONBb30BaH MpeACcTaBUTENs MW  OPraHOB YMpaBAeHus, wucciegoBaTtensaMn Ana  paspaboTkum
NPOrpaMMHbIX JAOKYMEHTOB, HaLeneHHbIX Ha GopMMpoBaHME TrOCyAapCTBEHHOW arpapHoi u
pervmoHanbHOM NOANTUKN.

Knroyeeswie cn08a: azpapHelii yenoseveckuli kKanumas, cmoumMocme, 3pdekmusHocms,
GyHKYUOHUPOBAHUE, OKMeos102uYeckuli No0xXod, NnpooyKmugHOCMe.

JEL Classification: B41, C13, C18, E22, E24
UDC: 631.158:331.101.262

INTRODUCTION

The formation of a knowledge-intensive economy is conditioned by the necessity of increasing the
human capital in the composition of the national wealth. In modern conditions, this resource is
characterized by its inexhaustibility and renewability and predetermines the prospects and directions
of development not only of the Republic of Belarus, but also of the countries of Eastern Europe. One
of the engines of sustainable development of these states is the agricultural sector, which provides a
high level of food security and sustained growth in exports. The preservation of the existing socio-
economic trends and the creation of conditions for progressive growth are conditioned by the state
and effectiveness of the use of human capital in the agro-industrial complex of these countries. The
limited resource provision of the agrarian sector, specifics of its functioning, insufficient investment
resources actualize the task of searching new ways of innovative transformations of the countries of
Eastern Europe. In this connection, the improvement of methodological foundations for assessing the
functioning efficiency of agrarian human capital is an objective prerequisite for finding reserves and
determining the directions of sustainable socio-economic development of the countries of the Eastern
Commonwealth.

ANALYSIS OF RECENT STUDIES AND PUBLICATIONS

Theoretical and methodological issues of human capital development management in the agrarian
sphere were addressed by the leading researchers in Belarus and abroad (['ycakoBs, 2020; Eenbckuid,
Tpurybosuy, 2017; KpuctrHesuny, 2017; borateipesa, 2018; /latos, 2021; Tsaurkubule, 2016; Schultz,
1960; Becker, 1962). The variety of methodological approaches to determining the quantitative value
of human capital generates a variety of methods for assessing the effectiveness of its functioning
(Cycakos, 2021; FabuaynvH, KnpwwnH, JlyknH, 2020). The lack of a single methodological solution
provokes a multivariate interpretation of the obtained results. The problem is complicated by the lack
of practical methodological developments in determining the performance of human capital, taking
into account industry specifics (BopoHuH, YynnHa, BopoHuHa, 2018). Despite the wide coverage of the
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issues of functioning and development of human capital in the open press, the problems of
capitalization of the agrarian human potential require further scientific research.

SOURCES OF DATA AND METHODS USED

The research methodology is based on the monographic study and interpretation of previously
obtained results, reflecting trends, prospects and specifics of human capital development in the
agrarian sector. The subject area of research predetermined the choice of methods and tools based
on the inductivity of research approaches, quantitative analysis and qualitative synthesis of input
information. In order to increase the reliability of the obtained results, in the process of research we
used such methods as review, continuity of observation, analysis of the stability of input data,
monitoring of the close interaction of statistical indicators, and the selection of contradictory data.
The methodology of collecting the input materials for the study is based on the use of official
documents, collections, bulletins of the National Statistical Committee of the Republic of Belarus.

RESEARCH FINDINGS AND DISCUSSION

The priorities of the global economy indicate the limited impact of resource advantages. It determines
the dominant role of innovation and technological factors, which include the level of accumulated
human capital. Given the low resource intensity of the domestic economy, the analysis of
methodological approaches to assessing the functioning and development of human capital seems
particularly relevant.

One of the advantages of human capital is its inexhaustibility, which is due to the quantity and quality
of its representatives. Human society, in its narrowest sense, is an integrated set of people. The level
of its development is conditioned by the abilities of individuals. The interaction of the latter factors
ensures the accumulation of individual potential and its collective increment. This circumstance
characterizes the multiplicity of human capital as the ability of its expanded generation. The unique
ability of self-reproduction distinguishes this form of capital from other forms of capital. The available
material and technical opportunities, socio-economic conditions and institutional environment
contribute to the intensity of accumulation and increment of human capital. Its source is
concentrated in the human being himself. This generates the circular reproduction of human capital
on a simple or extended basis. The study, adaptation and development of methodological approaches
to measure the effectiveness of human capital functioning in the agrarian sector are conditioned by
the objective necessity of branch development, as well as by the specific features of the research
object.

Industrial and institutional transformations penetrating into all spheres of society also affect the
agricultural sector, which contributes to the emergence of a new form of human capital - the
agrarian. Its distinctive feature is the spatial and sectoral projection of the formation of initial human
potential transformed, taking into account demographic characteristics of the local population,
educational level of employees, state of the social infrastructure of rural areas, parameters of the
production potential of agricultural sector organizations, investment security and innovation
saturation of the agro-industrial complex, into agrarian human capital. Specialization and integration
of agro-industrial production, which is a consequence of technological changes, act as a reason for
increasing the knowledge-intensive capitalization of assets accumulated in human resources.
Intellectual reproduction of the latter contributes to the formation of the surplus product, the value of
which is more filled with knowledge (intellectual product) than with physical labor (material capital).

The concept of agrarian human capital goes beyond the territorial-quantitative assessment of

population and is projected into the plane of agro-industrial production. In the context of the above,
agrarian human capital is understood as a quantitative and qualitative measure of the creation of
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surplus value of agrarian production, formed under the influence of a certain socio-economic
formation, characterized by a constant movement and increment, providing the creation of an
innovative product in material and non-material embodiment (FaHyw, TeTepuHew, 2022).

Peculiarities of the formation and development of agrarian human capital actualize the task of
improving methods of management of this process. Socio-economic, technical-technological and
institutional transformations in the agricultural sector contribute to the emergence of scientific
schools, which determine the theoretical directions and methodological approaches of management.
Aggregation of the conducted studies and their refraction in the plane of agroindustrial production
allow us to identify the main stages of transformation of conceptual aspects of human capital
management depending on the stages of socio-economic and technical-technological development of
the agrarian sector (figure 1).

Figure 1:
Transformation of the nature of agrarian human capital at different stages of industrial
development.

Agrarian
human capital

Agrarian period Industrial period Post-industrial period Nano-industrial period

Resource Proposal Demand Capital

Source: compiled based on (3ukyHoBa, 2016).

Conceptual approaches to the management of human capital development form theoretical
postulates and modifications of the categorical apparatus. Further, there is a transformation of
methodological approaches to assess the effectiveness of its functioning. In the theory and practice of
economic analysis there is a sufficient number of methodologies that contribute to such research.
Sector specifics of the object of the research, peculiarity of conditions of formation and development,
and non-triviality of capitalization mechanisms predetermine the need to develop new approaches to
measure the effectiveness of agrarian human capital functioning, which will comprehensively take
into account the relationship of the above-mentioned factors.

The objective condition for solving this problem is to determine the quantitative value of agrarian
human capital from the position of its functional refraction. The latter circumstance is the resulting
factor of the transformation of human potential into capital and is determined by the amount of
income received from its use. In this context, the use of the expenditure method is inexpedient, which
is caused by a rather tentative ability of the current investment costs to reflect the possibilities of
capitalization of human potential. There is no denying the importance and necessity of such
investments; however, it is initially somewhat premature to accept them as a positive result. In
particular, as studies have shown, the level of literacy of the population weakly correlates with the
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ability to capitalize on the knowledge gained ([lono., 2020). In other words, the number of schools,
colleges and universities, acting as one of the main elements of investment spending and forming the
basis of human potential, all other things being equal, is not an indication that the knowledge
received in them will be transformed into capital.

As a result, we can conclude that the income method of cost estimation of human capital is the most
effective from the position of measuring the efficiency of functioning. This method is also not without
some disadvantages. Its main advantage is the possibility to determine the total value, which shows
the level of capitalization of human potential. The author's understanding of human capital is to
consider not only the total of accumulated knowledge, skills, qualifications, health and other factors,
but also the value added, which can be transformed into financial and non-financial wealth.

Despite the high importance of the latter factor, its quantitative assessment is challenging because of
the high differentiation of approaches revealing its essence. As a consequence, statistical analysis
becomes virtually impossible, which is complicated by the peculiarities of the territorial and sectoral
approach. In these circumstances, the most practice-oriented solution is the assessment of human
capital in the agricultural sector through the prism of received incomes.

Current research in this area encounters a number of problems of statistical analysis of data due to
the intersection of sectoral and territorial planes:

e the spatial and sectoral projection of agrarian human capital is disclosed in the context of rural
areas, accumulating an integrated set of human resources and the focus of agrarian activities;

e aggregation of sources of income of the rural population for the purpose of an integrated
assessment of agrarian human capital. It is proposed to use the value of disposable resources as a
generalizing initial indicator, which includes not only money, but also the value of consumed food
products produced in private subsidiary plots, excluding material costs of their production, as well
as the value of benefits and payments received in kind, which is most typical of rural areas
(TemepuHeu, 2021).

The proposed approach to the assessment of agrarian human capital has a theoretical and
methodological research base and is based on official statistical data. It should be noted that the
number of rural residents is identical to the number of household members, making the agrarian
human capital assessment comparable (table 1).

Table 1.
Indicators of agrarian human capital

|
Indicators

2015 2016 2017 2018 2019 2020

Disposable resources of households in rural areas,
rubles per month

Number of households in rural areas 1009184 1004002 998847 993718 992742 992742

724,7 773 855,1 9958 10895 12077

Calculated value of agrarian human capital in

. - 8776,3 93131 102494 118745 129791 143872
current prices, million rubles

Calculated value of the agrarian human capital in

constant prices of 2015, million rubles 87763 81707 83989 90659 96188 100752

Note: compiled by the author (TemepuHey, 2021; CoyuansHoe noaoxceHue, 2021; HYucwio u cocmas 0oMawHUX xosaticme,
2020).
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The calculated value of human capital in the agricultural sector of the Belarusian economy is 14387.2
million rubles and increased almost 1.6 times during the period under study. The trend of its change
is due to two interrelated but multidirectional vectors: a significant increase in the disposable
resources of households in rural settlements with a simultaneous decline in the rural population
(figure 2).

Figure 2.

Dfnamics of the estimated value of human capital in the agricultural sector, million rubles.
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Source: own calculations.

The elimination of inflationary fluctuations allows us to obtain a comparable estimate of the value of
the agrarian human capital. Using the index of changes in real disposable income in prices of 2015
allows us to obtain its value in constant prices. The calculations show that in the period under study,
the comparable value of the agrarian human capital increased by 1.2 times, which reflects its
qualitative growth. Determination of the quantitative value of human capital forms a methodological
platform for measuring its functioning efficiency. The comparison of the obtained assessment with
other macro- and meso-indicators allows studying the dynamics of its quantitative changes,
identifying qualitative shifts, and determining perspective directions of development.

Taking the need for a qualitative assessment of the efficiency of agricultural human capital
functioning as a basis, it is advisable to use the methodology of its calculation, based on the
comparison of qualitative indicators. The latter allows determining the ratio of the results obtained at
a certain point in time, determined by the initial value of the evaluated parameter. In the context of
the above, it is proposed to use the following system of indicators, comprehensively reflecting the
relationship between changes in qualitative macro-criteria and the size of agrarian human capital:

e human capital efficiency coefficient M}, which is calculated as the ratio of gross value added of
agriculture to the value of agricultural human capital. This allows us to determine the real return on
its use, which is expressed by the amount of newly created value.

o the coefficient of prolonged efficiency of human capital (IZEHCt_n), which is calculated as the ratio
of the growth of gross value added of agriculture to the value of agricultural human capital. This
indicator is an additional indicator and reflects the real contribution of human capital, taking into
account the time lag. As the latter, it is proposed to use a four-year interval as a period reflecting
the successive increase in human capital, taking into account the time spent on higher education.
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e productivity of human capital (IITCt), distinguished by the use in the denominator of the value of
agrarian human capital as a qualitative parameter, reflecting the efficiency of its functioning in the
context of the current socio-economic transformations.

e productivity elasticity coefficient (FLTP ), which is determined by the correlation between the growth

rate of labor productivity and productivity of agrarian human capital. This aggregate index reflects
the correlation of the quantitative parameter of the rural population and the qualitative indicator
that contributes to the growth of human capital.

e profitability elasticity coefficient (Ppr /HC). It characterizes the relationship between the rate of change

in the profitability of the agricultural sector and the capitalization of human capital. This indicator
is defined as the ratio of the growth rate of net profit of agricultural organizations and the value of
the agrarian human capital.

The income level of the rural population is equivalent to the value of human capital and reflects its
estimated value at a particular point in time. It is predetermined by the abilities of self-realization of
an individual and the socio-economic conditions that ensure its realization. A variety of objective and
subjective factors directly impact this process, contributing to the increase or decrease in the level of
capitalization.

The intensity of human capital accumulation becomes possible through a proportional increase in
qualitative macro-metrics. The opposite situation is evidence of the predominant influence of
extensive factors. The presented methodology is based on the transformation of the income
approach of determining the quantitative value of agrarian human capital into the plane of evaluation
criteria, characterizing the efficiency of human capital functioning. In the context of the modern
theory of human capital development management, such an approach can be called an acmeological
approach, which takes into account the impact of not only quantitative indicators, but also qualitative
parameters [Edvinsson]. The proposed system of acme-indicators allows us to comprehensively
assess this relationship through the prism of the effectiveness of its functioning (table 2).

Table 2.
Acme-indicators for assessing the effectiveness of the functioning of the agrarian human
capital

2015 2016 2017 2018 2019 2020

Indicators

Human capital efficiency coefficient () 0,64 0,70 0,78 0,68 0,71 0,70

The coefficient of prolonged efficiency of human _ _ 0206 0,203 0,201 0,142

capital ()
Productivity of human capital (), py6/py6 1,54 1,66 1,76 1,59 1,59 1,58
Productivity elasticity coefficient () - 0,99 1,03 1,10 1,08 1,11
Profitability elasticity coefficient () - -46,71 2,51 0,65 1,58 0,83

Note: calculated based on (Ceasckoe xo3sgticmeo, 2021).

The assessment of the obtained data allows us to note the increase in the effectiveness of the functioning of
the agrarian human capital in the medium term, while there is an outlined dynamics of its decrease in the
tactical plan. The combined analysis of the acme-indicators and shows a significant decrease in the return of
agrarian human capital, taking into account its intellectual contribution. The steady decline in the coefficient
of prolonged efficiency characterizes the decrease in the growth of added value in agriculture per ruble of
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capitalized human capital. Therefore, we can conclude that the educational component of agrarian human
capital, as well as investment expenditures for this purpose, do not provide the proper effect.

The coefficient of productivity elasticity reflects the level of intensity of development of the agrarian
sector. It is demonstrated through the interaction of human and labor capitals. This index represents
the percentage change in labor productivity, taking into account the change in 1 % of agrarian human
capital productivity growth. Calculations show its steady growth, characterizing the direct dependence
of quantitative output parameters on qualitative indicators of innovative saturation of human capital.
The dynamics of changes in the productivity of human capital have a reverse vector, thereby revealing a
decrease in its efficiency. The combination of the existing trends allows us to state the following: the
extensive nature of its accumulation occurs faster than the return on its use.

CONCLUSIONS

The innovative vector of socio-economic development of society determines the relevance of
concentration in the agricultural sphere of the intellectual component. This represents the degree of
influence of human capital on the formation of the final results of agricultural organizations. This
necessitates the study of the impact of the relationship of the evaluated parameters by correlating
the rate of their change in the dynamics. Such indicator is the coefficient of profitability elasticity.

The calculations show that there is no direct correlation between the profitability of organizations and
the amount of accumulated agrarian human capital. To a certain extent, this characterizes the
inefficiency of the latter, as it contradicts the previously conducted theoretical and empirical studies.
The human being in the modern world is one of the main drivers of economic growth, forming the
reserve for its progressive development. Underutilization of human potential significantly limits the
opportunities of the agrarian sector for sustainable reproduction and actualizes the task of priority
use of this reserve.
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ABSTRACT

In current conditions of digital transformation and difficulties in accessing traditional financing,
alternative sources of finance acquire particular importance. At the same time, the knowledge
regarding the alternative finance market is yet in its infancy, with little evidence of the effects of the
Covid-19 pandemic on the alternative finance market in Moldova. Therefore, the article aims to
explore financing alternatives for enterprises in Moldova and determine the effects of the Covid-19
pandemic on the alternative finance market. Additionally, there were analysed data from other
reference countries. In order to achieve the objective of the study, a mixed research approach, based
on both primary and secondary data, was used: analysis of statistical data, international rankings,
comparison, synthesis, deduction, as well as a questionnaire-based survey designed for small and
medium-sized enterprises. SMEs have proven to be vulnerable to crises. The alternative finance
market in Moldova was analysed, showing that despite a rise in recent years, alternative sources of
financing are still poorly developed. The study shows that enterprises face the biggest problems in
accessing venture capital, financing on the securities market and use of electronic platforms to attract
funding (crowdfunding, cryptocurrencies, etc.). At the same time, there was registered an
improvement in accessing crowdfunding since the beginning of the pandemic. Generally, obtained
results are essential for further research, practitioners and in determining measures to facilitate
access to finance.

Keywords: alternative finance, crowdfunding, entrepreneurship, finance, Fintech, peer to peer lending,
venture capital.

In conditiile actuale de transformare digitala si dificultiti in accesarea finantarii traditionale, sursele
alternative de finantare cap&td o importantd deosebita. in acelasi timp, cunostintele privind piata de
finantare alternativa sunt inca scazute. De asemenea, nu exista suficiente informatii despre efectele
pandemiei Covid-19 asupra pietei de finantare alternativd din Moldova. In acest context, articolul Tsi
propune sa exploreze surse alternative de finantare pentru intreprinderile din Moldova si sa
determine efectele pandemiei Covid-19 asupra pietei de finantare alternativd. In plus, au fost
analizate si date din alte tari de referinta. Pentru atingerea obiectivului studiului a fost utilizata o
abordare mixta de cercetare, bazata atat pe date primare, cat si pe cele secundare: analiza datelor
statistice, clasamente internationale, comparatie, sintezd, deducere, precum si chestionarul pentru
intreprinderile mici si mijlocii. IMM-urile s-au dovedit a fi vulnerabile la crize. A fost analizata piata de
finantare alternativa din Moldova, care a aratat ca, in ciuda unei cresteri in ultimii ani, sursele
alternative de finantare sunt inca slab dezvoltate. Studiul arata ca intreprinderile se confrunta cu cele
mai mari probleme in accesarea capitalului de risc, finantarea pe piata valorilor mobiliare si utilizarea
platformelor electronice pentru a atrage finantare (crowdfunding, criptomonede etc.). Totodatd, de la
inceputul pandemiei s-a inregistrat o imbunatatire a accesului la crowdfunding. In general, rezultatele
obtinute sunt importante pentru cercetarile ulterioare, practicieni si elaborarea masurilor de facilitare
a accesului la finantare.

Cuvinte cheie: finantare alternativd, crowdfunding, antreprenoriat, finante, fintech, creditare peer to peer,
capital de risc.

B coBpeMeHHbIX ycnoBuaxX UMdpPOBOM TpaHChopMaUMM U CIOKHOCTM JOCTyna K TPajguuMOHHOMY
dMHAHCMPOBaHNIO 0Ccoboe 3HayveHVe NPUOBPETaoT anbTepPHATUBHbIE UCTOUHUKN PUHAHCMpPOBaHMS. B
TO XXe BpeMsl 3HaHVA O pbiHKe anbTepHaTUBHbIX GUMHAHCOB BCE eLle HaXOAATCH Ha HayanbHOW cTagnu,
KpoMe TOro, HeJoCTaTOYHO WUCCNefoBaHO BavsHMe naHgemuun Covid-19 Ha pbIHOK anbTepHAaTUBHbIX
¢nHaHcoB B Pecnybnnke Mongosa. TakMm 06pasoM, LUenb CTaTbW COCTOUT B UCCIEA0BaHUM
anbTepHATUBHbBIX UCTOYHMKOB PUHAHCMPOBAHMA NpeAnpusTui B Pecnybanke Mongosa 1 onpegeneHunm
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BAMAHUS naHgemun  Covid-19 Ha pbIHOK anbTepHaTMBHbIX GuHaHCcoB. Kpome Toro, 6bLin
NpoaHann3npPOBaHbl JaHHble U3 APYriX cTpaH. Ans AOCTVXKEHWS LieNin NccaefoBaHns 6bli1 UCNoAb30BaH
CMeLUaHHbIM NCCNefoBaTeNbCKUA MOAX0J, OCHOBAHHbLIA KaK Ha MepBUYHBLIX, TaK M Ha BTOPUYHbIX
JaHHbIX: @aHa/IN3 CTaTUCTUYECKNX JAHHbIX, MEXAYHAPOAHbIX PEATUHIOB, CPaBHEHWE, CUHTE3, AeAyKLKs, a
Takke aHKeTHbI OMpPoC ManbiXx U cpedHuXx npeanpusTvii. MCIM okas3anucb Ys3BUMbIMU Mepes,
Kpy3ncamn. bbin MpoaHannsMpoBaH PbIHOK anbTepHaTMBHOro ¢uHaHcMpoBaHus B Pecnybnauvke
MonzoBa, KOTOpbIA MOKasas, YUTo, HECMOTPS Ha POCT B MOCNeAHME FOAbl, aNbTEPHATBHbIE NCTOUHKM
dVHaHCMpPOBaHMA BCe eLle cnabo pa3BuThbl. MccnegoBaHve NokasbiBaeT, UTO HanbosbLLMe Npobaemsl y
NPeAnpUSATUIA BO3HUKAKOT NPU AOCTyMNe K BEHUYPHOMY KanuTany, PUHAHCMPOBaHMIO Ha PbiHKE LeHHbIX
6ymMar 1 1UCronb30BaHUN 3NEeKTPOHHbIX MAOLLAA0K AN NpuBeYeHns PUHaHCMpoBaHUA (KpayapaHavHT,
KPUNTOBaNOTLI U Ap.). B TO >ke Bpemsi bb110 OTMeUEeHO yydlleHre AOCTyrna K KpayapaHAUHIY ¢ Havana
naHaemMumn. B uenom, nonyyeHHble pesynbTaThl BaXKHbl ANS AaJbHENLLINX UCCNef0BaHNKA, MPaKTUKOB U
npv onpeseneHnN Mep no obaeryeHnto Joctyna K prHaHcam.

Knrouegsie cnoea: ansmepHamMugHbsie QUHAHCHI, KpayOPaHOUH2, NPeOnpUHUMAMEN6CMeo, GUHAHCHI,
puHMex, nupuH2080€ KpedumosaHue, 8eH4ypHeili KANUMAA.

JEL Classification: G20, G30, 016, L26
UDC: 336.648

INTRODUCTION

Small businesses represent a key part of most economies, contributing to employment and
sustainable economic development. Despite their significant role, Small and Medium-sized
Enterprises (SMEs) still face a number of challenges, one of the most significant being access to
financing, which affects the productivity and growth of enterprises. This is especially relevant when
considering the global pandemic. The Covid-19 pandemic has affected the normal economic order,
causing a major economic shock. Specifically, SMEs were seriously hit due to their disadvantaged
position during the crisis (Brown et al., 2020; Doshi et al., 2018). Along with all the negative effects, the
COVID-19 pandemic has accelerated the trend towards digitalisation (Klein & Todesco, 2021),
including digital transformation in the financial sector (Fu & Mishra, 2022).

The rise of alternative financial channels represents a significant outcome of the digitalisation of the
entrepreneurial finance ecosystem (Bertoni et al., 2021). Alternative financing instruments are
valuable sources of external funding of SMEs' activity, especially when they experience borrowing
constraints from banks. At the same time, alternative finance instruments remain poorly developed in
Moldova. Therefore, difficulties in accessing finance are significant challenges for SMEs, which are
becoming very pronounced due to the current crisis, proving the relevance of the research topic.

The paper aims to explore financing alternatives for enterprises in Moldova and determine the effects
of the Covid-19 pandemic on the alternative finance market.

This study contributes to the growing literature on alternative finance markets in developing countries on
example of the Republic of Moldova, and the effects of the COVID-19 pandemic on entrepreneurial
finance.

The remainder of the paper is organised as follows. Section 2 presents a literature review, followed by
a methodology section, describing the data sources and research methods. Section 4 explores the
level of development of alternative finance in Moldova and analyses the effects of the Covid-19
pandemic on alternative finance of small businesses. The last section reveals the main conclusions of
the study.
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LITERATURE REVIEW

SMEs are the leading form of enterprise globally. They account for approximately 99% of all
enterprises in Moldova and employ 60,1% of the population. The access to finance is essential for the
activity, growth and innovation of SMEs. Despite their importance, SMEs are perceived by banks as
high-risk clients with limited collateral options (Corredera-Catalan et al., 2021), higher degree of
informality, lack of history and lower financial management capacities (OECD et al., 2020, Berger &
Udell, 2006). Thus, SMEs are unlikely to have the required amount or type of assets to act as loan
guarantees. They may not have a long-standing relationship with a financial institution. The high cost
and slow financing of SMEs is a great challenge for economic development, which has aroused the
concerns of many scholars (Song et al., 2020). In this context, alternative sources of finance acquire
special attention.

Several studies have focused their attention on the analysis of access to finance in developing
countries (Ayyagari et al., 2021; Nizaeva & Coskun, 2019; Manzoor et al., 2021) and alternative sources
of finance during the pandemic (Sahay et al., 2020; Fu & Mishra, 2022; Liu et al., 2022). For several
years technology was changing the landscape of the financial sector, increasing access to financial
services (Sahay et al., 2020). During the pandemic, there were created new opportunities for digital
financial services. Alternative sources of finance include peer-to-peer lending, equity finance, angel
investments, crowdfunding, etc. They are disrupting traditional financial markets and offer new
opportunities for business.

Traditional financial services require high investments in branches and staff, while online financial
services have limited operational costs with minimum staff and no branches. As L. Lu (2018) noted,
technologies have provided alternative lenders a “competitive advantage in terms of saving costs and
improving business efficiency”. Due to the use of big data technology and artificial intelligence, online
lending platforms have access to more information about the borrowers and can faster and more
precisely evaluate the credit risk. Additionally, in contrast with banks, online sources of finance have
no geographical limitations.

Thus, digital financial services are disrupting traditional financial markets and offer new business
opportunities. They are generally perceived as being faster, more efficient, and typically cheaper than
traditional financial services (Sahay et al., 2020). Compared to traditional financial instruments,
Fintech is more inclusive, offering additional opportunities for overcoming the financial constraints of
SMEs (Gao, 2022).

The online alternative finance market is still small, but growing fast from 1.5 billion USD in 2013 to
23.2 billion USD in 2019. At the same time, the knowledge regarding alternative finance markets is yet
in its infancy. Additionally, to our knowledge, the effects of pandemic were not explored on
alternative finance market in Moldova.

METHODOLOGY

The research is based on a mixed approach, using both primary and secondary sources of data. The
study draws upon primary data collected using a questionnaire-based survey. The questionnaire
provides data on the impact of alternative sources of finance on the development of
entrepreneurship in Moldova and their changes over the past two years. The questionnaire was
designed for small and medium-sized enterprises. The total number of respondents amounted to 106
entrepreneurs from micro, small and medium-sized enterprises from different regions according to
their distribution in the North, Centre and South of Moldova. The questionnaire consisted of two
parts. First, the impact of different indicators of the development of entrepreneurship was identified.
Secondly, the trend of these indicators over two years (2021 compared to 2019) was determined.
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Additionally, the following scientific methods were used: analysis of statistical data, international
rankings, comparison, synthesis, and deduction.

The data for performing the analysis were extracted from databases of the National Bureau of
Statistics, World Bank, Cambridge Centre for Alternative Finance, World Economic Forum, and
Organisation for Economic Co-operation and Development.

The limitations of chosen research methods lie in questionnaire data obtained from respondents
from one country. For future research, it would be interesting to evaluate the perceptions of
entrepreneurs from other reference countries.

Covid-19 and the alternative finance market in Moldova

The main sources of financing the investment activity of enterprises in Moldova are their own means
reaching 65% of total investments in long-term tangible assets in 2016. However, insufficient financial
resources determine enterprises to access external sources to finance their activity.

Over 80% of the total credit supply is covered by bank financial resources (NCFM, 2020). In the last
five years, the share of loans in GDP granted by non-bank credit organisations (NCOs) has increased
1,6 times, constituting 4.66% in 2020. In the structure of the lending sector, their share constituted
14.5% in 2020, or by 1.8 p.p. more than in 2017. The share of loans in GDP granted by Savings and
credit associations did not change considerably in the last years, accounting for 0.46% in 2020. Non-
bank credit organisations and Savings and credit associations are slowly growing as sources of
financing for SMEs, especially in rural areas, mainly due to the high requirements of bank guarantees.
At the same time, it should be noted that 82% of NCOs loans are granted to individuals and only 18%
are offered to legal entities. Other sources of financing such as leasing, business angels,
crowdfunding, and venture capital are still poorly developed.

In order to highlight the strengths and weaknesses of policies that support access to finance for SMEs,
there were analysed data from SME Policy Index (OECD et al., 2020). The country ranks third out of
the Eastern Partnership (EaP) countries on pillar - Access to finance, with a score of 3.61 (out of max.
5), slightly exceeding the average of EaP countries (3.57) and is 0.21 more than in the previous report
in 2016. Georgia and Armenia rank higher: 4.02 and 3.81, correspondingly.

The Republic of Moldova obtained better scores on the sub-dimensions: Legal and regulatory framework (4.1)
and Non-bank financing (3.79), exceeding the average of EaP countries by 0.11 and 0.24 respectively (figure 1).

Figure 1.
Score of the sub-dimensions of the pillar Access to financing in Moldova
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At the same time, the Stock market (score of 2.43) does not represent a potential source of business
financing. The country obtained the lowest scores in the Venture Capital (1.53) and Financial Literacy (2.67)
sub-dimensions, being lower by 0.73 and 0.79, respectively, compared to the average of EaP countries.
Analysis of non-bank sources of finance (figure 2) showed that Moldova obtained the highest score on
Microfinance (5.0). Adoption of Law no. 1 on non-bank credit organisations from 16.03.2018 was an
important step in diversifying the sources of financing, including strengthening leasing regulations, but
alternative sources of finance remain underutilised in the country. The share of leasing in the structure of
the credit sector in the country has decreased by 1.2 p.p. from 3.8% in 2017 to 2.6% in 2020 (NCFM, 2022).
In the field of factoring, there is a corresponding regulation, which could be further improved. At the same
time, no statistics are available to assess the market penetration of this instrument.

Figure 2.
Scores for the non-bank financing indicators in EaP countries
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Source: developed by the author based on SMEs Policy Index 2020

In relation to other EaP countries, Moldova ranks last on the Venture Capital sub-dimension (1.53), the
highest score being obtained by Armenia (3.37). In Moldova, plans to introduce a legal framework for
venture capital have existed for years, but it has not been adopted yet. Generally, this financial
instrument is underutilised in the country.

Thus, in terms of ease for start-up entrepreneurs with innovative but risky projects to obtain equity
funding, Moldova is placed last compared to reference countries, ranking 116 out of 141 countries
with a value of only 2,5 (figure 3).

Figure 3.
Venture capital availability in the Ranking of Moldova and reference countries
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Source: developed by the author based on Global Competitiveness Report (Schwab, 2019)
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Another alternative source of finance is crowdfunding. Crowdfunding represents an emerging type of
equity-based, non-bank financial instrument. There are various types of crowdfunding,
specifically: peer-to-peer, equity and rewards-based, donation-based, profit-sharing, and debt-
securities crowdfunding. In order to analyse the development of this financial instrument, there was
analysed data on business volumes of crowdfunding platforms through annual surveys provided by
the Cambridge Centre for Alternative Finance (CCAF). They represent data for this alternative finance
in the form of digital lending (balance sheet lending, peer-to-peer lending, debt-based securities,
invoice trading) and digital capital raising (investment and noninvestment-based crowdfunding).

Crowdfunding is still a small market, but it is growing fast. Many companies experienced difficulties during
the Covid-19 pandemic. Over the years, the European (including the UK) online alternative finance market
volume grew consistently from 1.5 billion USD in 2013 to 23.2 billion USD in 2019. However, 2020 saw a
drop in overall market volume to 22.6 billion USD, representing the first decrease in market volume since
2013. At the same time, it is important to remark that the crowdfunding industry provided additional
support and flexibility for businesses. Out of the total amount, crowdfunding platforms in Europe,
excluding the UK, raised 5.2 billion USD for businesses in 2020 or by 0.9 billion USD more than in the
previous year. Volumes for SME focused finance have been increasing steadily over recent years, with
business funding accounting for 35% of the total volume in 2019 and 52% in 2020 (CCAF, 2022).

Data for Moldova show that the crowdfunding market was also increasing in Moldova, reaching 178.4
million USD in 2019 (figure 4). But the amount dramatically decreased by 47.9% in 2020 due to
uncertainty on the market, conditioned by the Covid-19 pandemic.

Figure 4.
Online alternative finance market in Moldova for 2017-2020
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Source: developed based on Ziegler et al. (2021), CCAF (2022)

Comparative data on online alternative finance market in Moldova and reference countries is
represented in figure 5.

Figure 5. Online alternative finance market in Moldova and reference countries, 2020
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Although, there was registered a significant decrease in the crowdfunding market, Moldova is in
fourth place in terms of online alternative finance per capita among reference countries, following
Lithuania, Armenia and Latvia.

According to World Bank Enterprise Survey 2019, 29.4% of the respondent enterprises in Moldova
identify access to financial resources as a major constraint, twice the average in Europe and Central
Asia (14.7%). Due to the COVID-19 pandemic, the private sector experienced growing financial
distress. Totally 96.5% of firms in the republic ever experienced decreased liquidity or cash flow
availability since COVID-19 began, the indicator being worse compared to other reference countries
(Georgia - 84.0%, Bulgaria- 81.0%, Lithuania -78.9%, Romania - 65.7%, Latvia - 59.0%). These led to
delay payments to suppliers, reported by 69.3% of firms.

At the same time, the Covid-19 pandemic accelerated the digitalisation processes in all spheres of
activity. According to WB Enterprise Survey (2022) data, the percent of firms that started or increased
online business activity constituted 32% in June 2020 and doubled in June 2021 (68%). In terms of
sources of finance, it could be observed that bank loans prevail over non-bank loans in most of the
analysed countries (figure 6).

Figure 6.
Percentage of firms that used bank and non-bank sources of finance since Covid-19 began
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Nevertheless, as of June 2021, over half of respondents mentioned that their loan application was
rejected, 34% of Moldovan firms reported the use of bank loans as the main source since Covid-19
began and 12% - the use of loans from non-bank financial institutions. At the same time, a big share
of firms reported that they used equity finance as the main source of finance (67%).

QUESTIONNAIRE DATA:
Respondents’ evaluation of the alternative sources of finance

Based on the conducted survey, the access to alternative sources of finance and their impact on the
development of entrepreneurship and the entrepreneurial ecosystem were considered. An important
indicator is the coefficient of evaluation of the entrepreneurial ecosystem (Kge), which shows the
weighted average evaluation of the entrepreneurial ecosystem by a specific indicator. The value of the
coefficient varies between “-2" - meaning that the analysed indicator represents a significant obstacle
to the development of the entrepreneurial ecosystem, to “+2” - meaning that the analysed indicator
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represents a substantial advantage for the development of the entrepreneurial ecosystem, zero value
means a neutral impact.

Analysis of the alternative sources of finance in Moldova shows that enterprises encounter the
biggest challenges in accessing venture capital (Kez = -0.96) and financing in the securities market (Kee
=-0.58) (figure 7). The access to venture capital was assessed negatively by 75% of entrepreneurs who
evaluated the given indicator, and the access to finance on the securities market - by 62%, which
reflects a relatively poor degree of development of these financing instruments in the country. Over
half of the respondents consider that these indicators significantly hinder entrepreneurship
development (58.3% and 50.0%, respectively).

Figure 7.
Evaluation of the SMEs access to alternative sources of finance, % of respondents who
evaluated the indicators
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Nevertheless, the use of electronic platforms to attract funding (crowdfunding, cryptocurrencies, etc.)
has an almost neutral impact, Kee = +0.02, many entrepreneurs indicated that they face difficulties in
accessing them (obstacle for 39.5% of respondents who assessed this indicator). Access to funding
within the projects of foreign donors, including international organisations, and grants (Kege = +0.71)
was positively evaluated by over 70% of respondents. At the same time, for 1/4 of entrepreneurs, this
represents a problem. The other two indicators, referring to the access to financing within the state
programs implemented by ODIMM (Keg = +1,07) and the access to loans from the microfinance
organisations (Kge = +1,02), are perceived by entrepreneurs as a potential advantage for their
enterprise.

Additionally, it should be mentioned that the evaluation of the access to finance by size of enterprise
reveals that respondents from small enterprises perceive access to finance as a problem for business
and entrepreneurial ecosystem development (33%) relatively more frequent compared to
respondents from medium enterprises (16%). Also, it was determined that access to finance is a
bigger problem for enterprises in the industrial (41%) sector, construction (39%) and services (34%).

According to the survey data, the majority of respondents consider that the situation regarding access
to finance by enterprises has not changed since 2019 (figure 8).
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Figure 8.
Changes in access to alternative sources of finance registered in 2021 compared to 2019, % of
respondents
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The highest values of the Change Perception Index of Entrepreneurial Ecosystem (lge), which reflects
the greatest relative excess of positive evaluations regarding the changes in access to finance within
the entrepreneurial ecosystem, are registered in the indicators “Access to funding within state
programs, implemented by ODIMM” (lez =75.0%) and “Use of electronic platforms to attract funding
(crowdfunding, cryptocurrencies, etc.)” (lez = 70.8%).

Besides access to funding within state programs, the indicators “Access to loans from microfinance
organisations” and “Access to funding within projects of foreign donors, including international
organisations, grants” show the highest share of respondents who indicated a change in the situation:
25% and 19% of respondents indicated an improvement and 14% and 15% - worsening of the
situation respectively. “Access to finance on the securities market” is the indicator with the lowest
value of the lge index (27.3%), which reflects the largest relative excess of negative assessments
associated with changes in the entrepreneurial ecosystem. Another indicator that reveals the
situation's relative deterioration is “Access to venture capital” (lee = 40.0%).

CONCLUSIONS

The capacity of enterprises to access financial resources remains one of the main challenges affecting
their activity, especially during the current crisis caused by the Covid-19 pandemic. Along with all the
negative effects, the COVID-19 pandemic has accelerated the digital transformation, one of the
outcomes being the rise of alternative finance opportunities. Alternative finance is expected to ease
existing constraints of bank financing, helping small enterprises successfully raise financial capital to
ensure sustainability and growth.

Today, banks are the main providers of external financing, almost 80% of the total credit supply in
Moldova is covered by bank financial sources. At the same time, alternative sources of financing are
still poorly developed. Thus, the share of leasing in the structure of the credit sector in Moldova has
decreased by 1.2 p.p. from 3.8% in 2017 to 2.6% in 2020. According to SME Policy Index, the Stock
market (score of 2.43) does not represent a potential source of business financing. Additionally, the
country obtained the lowest scores in the Financial Literacy (2.67) and Venture Capital (1.53) sub-
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dimensions. Venture capital is underutilised in the country. Plans to introduce a legal framework for
venture capital have existed for years, but they have not been adopted yet.

Over the years, the crowdfunding market was increasing in Moldova, reaching 178.4 million USD in
2019. But, the amount dramatically decreased by 47.9% in 2020 due to uncertainty in the market
conditioned by the Covid-19 pandemic. At the same time, European experience shows that the
volumes for SME focused finance (crowdfunding) have been increasing steadily over recent years,
with business funding accounting for 35% of the total volume in 2019 and 52% in 2020.

The data from questionnaire-based survey for small and medium sized enterprises reveals that
enterprises face the biggest problems in accessing venture capital (KEE = -0.96), financing on the
securities market (KEE = -0.58) and use of electronic platforms to attract funding (crowdfunding,
cryptocurrencies, etc.) (KEE = +0.02), obstacle for 75.0%, 61.5% and 39.5% of respondents who
assessed this indicator. The majority of respondents consider that the situation regarding access to
finance by enterprises has not changed since 2019. The highest values of the Change Perception
Index were registered for indicators Access to funding within state programs, implemented by
ODIMM" (IEE =75.0%) and “Use of electronic platforms to attract funding (crowdfunding,
cryptocurrencies, etc.)” (IEE = 70.8%, revealing the greatest relative excess of positive evaluations
regarding the changes in access to finance, meaning these sources of finance became more
accessible.

Obtained results are important for further research, practitioners and in determining measures to
facilitate access to finance, development of Fintech and alternative sources of finance (crowdfunding,
venture capital, business angels, etc.). Thus, along with promoting traditional sources of finance and
making them more accessible for SMEs, it is advised to make efforts towards the development of
alternative finance, the legislation should be adjusted, the alternative source of finance should be
promoted, as well as entrepreneurs should be educated.
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ABSTRACT

The ambivalence of mortality and life expectancy dynamics in Ukraine is a significant and complex
demographic problem. Our aim is to examine the last tendencies of mortality and life expectancy,
analyse the level and dynamics of mortality by major causes of death before the Russian military
invasion of Ukraine. This analysis constitutes a base for the further comparative estimation of
demographic losses due to the war. Trends of sex- and age-specific mortality are considered.
Specific characteristics of mortality in urban and rural settlements are analysed. We use the following
methods: demographic rates, standardized death rates (European standard population), life tables,
decomposition method, descriptive statistics, graphic method. Our findings suggest that following a
period of growth in life expectancy (2009-2013) a period of fluctuation and stagnation (2014-2019) has
started in Ukraine under the influence of political-military and economic factors. Beginning with 2020,
life expectancy was additionally influenced by COVID-19. Non-communicable diseases are among
significant contributors to premature adult mortality in Ukraine. However, the excessive share of
deaths (especially among men) is also related to external causes. The dynamics of mortality from
cardiovascular diseases show a general trend of decline over the past fifteen years, however with
fluctuations in the latest years. A deterioration has already taken place in 2020. There is a slight
decrease in cancer mortality over the past fifteen years. The reduction in death rate from external
causes in Ukraine over this period was significant. The standardized death rate from digestive
diseases has increased with COVID-19 having played a leading role in the unfavourable changes of life
expectancy over the past two years.

Keywords: life expectancy, premature mortality, standardized death rate, major groups of causes of death,
cardiovascular disease, cancer, external causes of death

Abstract

Ambiguitatea dinamicii mortalitatii si sperantei de viata in Ucraina este una dintre cele mai
semnificative si complexe probleme demografice ale tarii. Scopul nostru este de a studia cele mai
recente tendinte Tn ceea ce priveste mortalitatea si speranta de viata, de a analiza nivelul si dinamica
mortalitatii in contextul principalelor cauze de deces Tnainte de invazia militara a Rusiei in Ucraina. O
astfel de analiza va constitui baza pentru evaluarea comparativa ulterioara a pierderilor demografice
ca urmare a razboiului. In lucrare au fost analizate tendintele mortalititii pe varste si sexe,
caracteristicile mortalitatii in zonele urbane si rurale. Au fost utilizate urmatoarele metode si date:
indicatori demografici, rate standardizate de mortalitate (conform standardului european), tabele de
mortalitate, metoda de decompozitie, statistica descriptivd, metoda grafica. Rezultatele obtinute
denota ca In Ucraina, dupa o perioada de crestere certa a sperantei de viata (2009-2013), a inceput o
perioada de crestere lenta a acesteia, urmata de fluctuatii si stagnare (2014-2019) determinata de
factori militaro-politici si economici. Incepand din 2020, speranta de viats a fost afectatd intr-o masura
si mai mare de COVID-19. Cea mai semnificativa "contributie” la mortalitatea prematura a populatiei
adulte din Ucraina o au bolile cronice netransmisibile. Dar proportia excesiva a deceselor (in special in
randul barbatilor) este asociata si cu cauze externe. Dinamica mortalitatii din cauza afectiunilor
cardiovasculare arata, in general, o diminuare a acesteia In ultimii cincisprezece ani, dar cu fluctuatii in
ultimii ani. O agravare evidents a situatiei a avut loc in 2020. Tn ultimii cincisprezece ani se observé, de
asemenea, 0 scadere usoara a mortalitatii din cauza cancerului. Scaderea mortalitatii din cauze
externe in Ucraina in aceasta perioada a fost semnificativa. Rata standardizata a mortalitatii cauzata
de boli ale tractului digestiv a crescut in aceasta perioada. COVID-19 a jucat un rol esential in
schimbarile negative n ce priveste speranta de viata in ultimii doi ani.

Cuvinte cheie: speranta de viatd, mortalitate prematurd, rata standardizatd a mortalitdtii, principalele
grupe de cauze de deces, boli cardiovasculare, boli oncologice, cauze externe de deces.
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HeofHO3HAYHOCTL AVHAMUKM CMEPTHOCTU U MPOAOMKUTENBHOCTU XU3HU- OAHA U3 Haumbonee
3HAUVIMbIX U CJIOXHBbIX Aemorpaduyeckmnx npobnem YkpauHbl. Hawa uenb - M3yunTb nocnejHue
TeHAEHUUN CMEepPTHOCTU U MPOAO/IKUTENBHOCTU XU3HW, NPOaHaNMU3NpoBaTh YPOBEHb U AMHAMUKY
CMEpPTHOCTM MO OCHOBHbLIM MPUYMHAM CMepPTU A0 BOEHHOro BTOPXeHUs Poccum B YKpauHy. Takoi
aHann3 CTaHeT OCHOBOW ANS JafibHellleli CPaBHUTENbHOWM OLEeHKN AemMorpaduyeckmx notepb B
pesynbTaTe BOWHbLL, B pab6oTe paccMOTpeHbl TeHAEHLMW BO3PACTHO-MOMOBOA CMEPTHOCTW.
AHanNM3NPYTC 0COBEHHOCTU CMEPTHOCTU B FOPOACKMX U CeNbCKUX HaceneHHbIX MyHKTax. bbinw
NCMONBb30BaHbl ClejylolimMe MeToabl: gemMorpaduyeckme nokasaTeny, CTaHAAPTUINPOBaAHHbIE
KO3pOULMEHTEI CMEPTHOCTM (MO  eBpPOMenckoMy CTaHAapTy), Tabnavubl CMepPTHOCTW, MEeTOZ
JeKoMno3numn, onucatesbHas CTaTUCTUKA, rpaduyeckuii  MeTtof. [lonyyeHHble pesynbTaThl
CBUAETENbCTBYHOT O TOM, YTO B YKpauHe, nocne nepuoga 6e3yc/ioBHOro pocta NpoAo/KUTENBHOCTU
XW3HKM (2009-2013 rr.), N04 BANAHMEM BOEHHO-MOAUTUYECKMX U SKOHOMUYECKMX GakTopoB, Havacs
nepnoj MeaneHHOro ee yBean4veHuns, ¢ nocaeayowmmMmm konebaHmsamm u ctarHagmein (2014-2019 rr.).
HaunHasa ¢ 2020 roga Ha NpPOAO/IKNTENbHOCTL XU3HN AOMONHUTENbHOE BAMAHMe okasan COVID-19.
Hanbonee «3HaumTeNbHbIN BKNag» B MpexAeBpeMeHHYH CMepTHOCTb B3POC/IOrO HaceneHus B
YKpaniHe BHOCAT XpoHuYeckme HenHdeKLMoHHble 3aboneBaHuns. OgHaKko, Ype3mepHas 401s cMepTei
(0ocobeHHO cpean MyX4MH) CBA3aHa W C BHEWHWMW nNpuYnHaMu. [JuHamMuka CMepTHOCTU OT
cepAeyvHO-COCYANCTbIX 3ab0neBaHN NOKa3biBaeT B LIE/IOM ee CHIMXKeHMe 3a nociejHne NATHaALaTb
NneT, HO C KofnebaHMAMKM B MocnegHue rogbl. fiBHOe yxyAaweHue npowsowno B 2020 roagy. 3a
nocnejHve nATHajuaTb feT HabnwjaeTcs Takke HebOonblloe CHUMXEeHWe CMepTHOCTM OT paka.
YMeHbLLeHNEe CMEPTHOCTM MO BHELLUHUM MpUYMHaM B YKpauHe 3a 3TOT Nepurog 6bi10 3HaYNTENbHbIM.,
CTaHAapTU3MpPOBaHHbIA KO3GULMEHT CMEpPTHOCTU OT 60sie3Heil OpraHoB MuLLeBapeHns 3a 3TOT
nepuoj yeenuuunca. B cBol ouepegb, Beayllyldo posb B He6AAronpusATHbIX U3MeEHeHUsX
NMPOAO/IKNTENBLHOCTU XU3HUW 3a nocsiefHve ABa roga ceirpan COVID-19.

Knrouessie cnoea: oxcudaemas npo0oaiumensHOCMb HU3HU, npexcoespeMeHHasi CMeEpMHOCMe,
CMAaHOAPMU308aHHbIG KOIPPUYUEHM CMepMHOCMU, OCHOBHbIE 2pyNnnbl NPUYUH CMepmu, cepOeyHo-
cocyducmele 3060/1€8aHUS, OHKO/02UYecKue 3060/1e80HUS, BHEWHUE NPUYUHbLI CMepmuU.

JEL Classification: J11, 110
UDC: 314.4

INTRODUCTION

The medical and demographic processes in Ukraine have been developing in a rather complex and
contradictory manner for a long time. The life expectancy in the country has not seen a sufficiently
steady positive dynamics for more than half a century.

Beginning in 1970-s, Ukraine began to lose its position among the countries with the highest life
expectancy and has later lagged significantly behind. At the mentioned period of time, the task of
combating main communicable diseases gave way to the importance of medical-social challenges
associated with the spread of chronic non-communicable diseases. At the same time the past two years
have seen a renewed importance of infections as a cause of death due to the COVID-19 pandemic.

There were periods of declining mortality between the turn of the twentieth and twenty-first centuries
in Ukraine. But the positive dynamics turned out unstable. Therefore, in general the topic of the life
expectancy dynamic and mortality by the main causes of death is believed to be one of the most
important in demographic context of Ukraine during the last decades.
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Among other things it's really important to examine the situation of mortality and life expectancy in
Ukraine before Russian military invasion of the country, since it's a base for further assessment of the
war's demographic consequences.

The aim of our study is to examine the tendencies of mortality and life expectancy in Ukraine over the
last twenty years, analyze the dynamics and structure of mortality by the major causes of death. Life
expectancy and mortality by major groups of causes are considered in a comparative context in the
paper - in relationship with European Union and the countries of the WHO European Region.

The research question of our study is whether the progress in life expectancy observed in Ukraine
before the military invasion marked the reversal of adverse long-term mortality trends. We also
investigated what sex-age- and cause-specific components of mortality contributed to this
improvement.

LITERATURE REVIEW

Ukrainian and foreign scientists have always seen mortality and life expectancy in Ukraine and other
countries of Eastern Europe as a relevant and promising research topic. Traditionally the focus has
always been on long-time retrospective tendencies in life expectancy, sex-, age- and cause-specific
mortality (McKee and Shkolnikov, 2001; Meslé, 2004; Meslé and Vallin, 2012) and their differences
between countries (Shkolnikov et al., 2010; Aburto and Raalte, 2018).

Part of the studies available deal with excess mortality, concerned with the periods of social disasters
in Ukraine (Vallin et al., 2012), including calculations of demographic losses (Rudnytskyi et al., 2015).

Several studies (for instance Shkolnikov et al., 2001; Levchuk and Luschik, 2019) are devoted to
inequalities in mortality and length of life. There has been growing interest in premature and
preventable mortality. These have been widely investigated by Ukrainian scientists (E. Libanova et al.,
2007; Ryngach, 2016). Some attempts have been made with the purpose to compare the features of
mortality and changes in life expectancy in the regions of Ukraine (Ryngach and Luschik, 2018) and in
the largest cities of the country (Shevchuk, 2019; Levchuk and Shevchuk, 2021).

Many studies have already appeared on excess mortality due to COVID-19 in the European countries
(for instance Penina, 2021; Islam et al., 2021; Konstantinoudis et al., 2022). The methodological
approaches to the estimation the direct and indirect effects of the COVID-19 on mortality and some
results of excess mortality studies are presented in these papers.

DATA SOURCES AND METHODS USED

The information sources of the analysis are: demographic data of State Statistics Service of Ukraine
(by sex, age groups, types of settlement etc.); statistical information from the Eurostat Database; data
from European Health for All Database.

Information of the State Statistical Service of Ukraine about the number of deaths for 2014 -2020
have been provided excluding the temporarily occupied territory of the Autonomous Republic of
Crimea and the city of Sevastopol and part of the temporarily occupied territories in the Donetsk and
Luhansk regions. Due to lack of information about part of the temporarily occupied territories in the
Donetsk and Luhansk regions, it is incorrect to make calculations of relative indicators of population
reproduction, death rates etc. for the Donetsk and Luhansk regions. The relative indicators of death
rates across Ukraine for 2015-2020 have been compiled excluding the relevant data for the Donetsk
and Luhansk region (Population of Ukraine, 2021).
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In this paper mortality and life expectancy in Ukraine are examined through the following
demographic and statistical measures and methods: calculation and analysis of demographic rates,
standardized death rates (European standard population), life tables, the decomposition method
(Andreev and Shkolnikov, 2012), descriptive statistics, the graphic method.

THE RESULTS OF RESEARCH AND DISCUSSIONS

During the first decade of Ukraine's independence, unfavourable mortality trends led to an especially
sharp drop in life expectancy (Figure 1). A further exit from this unfavorable trend was long and not
consistent enough.

Figure 1.
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Periods of declining mortality between the turn of the twentieth and twenty-first centuries in Ukraine
were short. Stagnant tendencies prevailed in the dynamics of life expectancy.

Only at the end of the first decade of the XXI century the increase in life expectancy acquired a stable
and dynamic character, however, it was not continuous. The beginning of the military conflict with
Russia in eastern Ukraine (in 2014) and the associated loss of civilians and military, forced
displacement of the population from the relevant territories, and general political and socio-economic
instability hindered further favorable changes in life expectancy. In 2020, the COVID-19 pandemic also
influenced life expectancy. The period from 2014 to early 2020 can be described as a period of
instability and fluctuations with the predominant influence of political and economic factors. Starting
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from 2020, life expectancy was additionally influenced by uncertainty in the epidemic situation and
the unpreparedness of the healthcare system to respond to COVID-19.

In general, over the last thirty years, the life expectancy of women in Ukraine has increased only by
2.8 years, while in men - by 2.3 years.

The gender gap in life expectancy is still equal to 10 years and is much more significant than the gap
in life expectancy between rural and urban areas, which equals 2 years “in favour” of urban residents.
Ukraine has lagged far behind the EU countries in terms of life expectancy (Figure 2). Compared to EU
citizens, Ukrainian women live an average of 6 years, while men live 11 years less.

Figure 2.
Life expectancy at birth in Ukraine and in the European Union, 1991-2019, both sexes, (years)
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Sources: Eurostat Database https://ec.europa.eu/eurostat/data/database

The main reason for such differences is the high premature mortality: for instance, in Ukraine the
premature mortality rate over three times higher than that of Sweden.

Significant contributions to premature adult mortality are made by major non-communicable
diseases (NCDs): cardiovascular disease, cancer, etc. (Table 1). At the same time, in Ukraine the
excessive share of deaths (especially among men) is related to external causes (and not only in the
young groups of adults). All these causes affect premature mortality in general.
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Table 1.
Leading causes of death in women and men aged 15 years and over, Ukraine, 2019.

Rank Women . Men
place

15-29 years 30-64 years 65 years and over 15-29 years 30-64 years 65 years and over
External causes . ) External causes of . .
Cardiovascular diseases Cardiovascular diseases
| of death death
Cardiovascular
1] Cancers . Cancers
diseases
Gastro- Symptoms, signs, Symptoms, signs,
) ) ) . . External
Cardio-vascular intestinal and abnormal Gastrointestinal and abnormal
. . . . causes of .
1] diseases diseases clinical and diseases clinical and
L death L,
laboratory findings laboratory findings
Some infectious External Gastrointestinal Gastro-
o ) . . External causes of
and parasitic causes of diseases Cancers intestinal
v . . death
diseases death diseases
Some
Gastro- . . . . . .
intestinal infectious and  External causes of =~ Some infectious and parasitic Respiratory
\Y . parasitic death diseases diseases
diseases .
diseases

Source: developed based on State Statistics Service data

Regarding the latest dynamics in life expectancy, both during the period of its unconditional growth
(2009-2013) and the last years of slow increase and stagnation (2014-2019), the most important factor
of women' life expectancy dynamics was the decrease in mortality from cardiovascular diseases, and
for men — the decrease in mortality from external causes.

Over the past period (2014-2019), the overall increase in female life expectancy has appeared to be
more than three times lower than in the previous five-year study period. Meanwhile an increase in the
contribution of mortality from cardiovascular diseases, as well as from external causes in the
dynamics of female life expectancy was observed. The increase in male life expectancy during this
period was almost six times less than in the previous five years. There was an increase in the
contribution of mortality from external causes, cancers and communicable diseases in the dynamics
of male life expectancy. At the same time, changes in cardiovascular mortality have already been
unfavourable, therefore they (and, to a lesser extent, the dynamics of respiratory mortality)
counteracted an increase in the male life expectancy in recent years.

In 2020, compared to the previous year, life expectancy at birth decreased by 0.5 years for men and 0.8
years for women, mostly through mortality from COVID-19. The component analysis of life expectancy
dynamics in 2020, compared to 2019, shows that the contribution of mortality from COVID-19 in
reducing life expectancy for both men and women was approximately the same in absolute terms (0.49
years).

The increase in mortality from diseases of the circulatory system also had negative impact on the
dynamics of life expectancy, and for men the reduction in life expectancy as a result was even slightly

T This class usually comprises insufficiently defined conditions, symptoms and results of clinical (or other research procedures)
that do not comply with the norm, but for which a specific diagnosis has not been established. The significant role (share) of
this group death causes (even at an older age) may be an evidence of problems with data quality, especially since in Ukraine
the corresponding share of deaths has increased over the last few decades [3, p.51].

2 Men in Ukraine are characterized by a higher proportion of unspecified and unknown causes of death within this class,
compared to women (they are dominated by "old age"). This may indirectly indicate lower accuracy in determining the cause
of death and lower quality of mortality data namely for men [3, p.54].
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greater than for women. The dynamics of mortality from respiratory diseases and its impact on life
expectancy (especially for women) was also unfavorable.

At the same time, mortality from external causes decreased in 2020 (which is due to the impact of
quarantine restrictions, in particular, on population mobility, the frequency of informal
communication, etc.), and this reduction was more significant in men.

Mortality from diseases of the circulatory system in Ukraine (according to its standardized rate) is on
average 1.8 times higher than its level in the European Union and twice higher than this rate for the
WHO European Region.

The above ratios reflect both the really high frequency of deaths from diseases of the circulatory
system in Ukraine (compared to other classes of non-communicable diseases, as well as against other
European countries), and partly the phenomenon of “overdiagnosis” of cardiovascular diseases (CVD),
especially in the elderly and the oldest groups of the population. According to recent years, CVD
deaths in the country account for more than 80% of all deaths of people aged 70 and older, which
may be due in part to the prevalence of routine determination of the cause of death of elderly people
(“coronary heart disease; atherosclerotic cardiosclerosis”) and a small proportion of cases of post-
mortem diagnosis as a result of autopsy (Ryngach, 2013). It should be noted that this causes an
underestimation of other age-related pathologies (such as neoplasms, etc.) and somewhat distorts
the overall picture of mortality by cause in Ukraine.

As a significant structural factor in the prevalence of cardiovascular disease and mortality is the level
of demographic aging, the overall mortality rates of women (who are demographically older) due to
diseases of the circulatory system are higher than men, although standardized sex rates show the
opposite ratio (table 2).

Table 2.
Mortality from diseases of the circulatory system in Ukraine, 2005-2019, by sex
(per 100 thousand people)

Total death rate Standardized death rate (according to the
Years European standard)

women men women men
2005 1070.3 999.6 656.3 1093.8
2006 1065.3 983.6 637.4 1056.9
2007 1063.6 998.1 622.7 1052.6
2008 1071.6 998.6 614.1 1038.2
2009 1052.9 938.6 589.8 970.0
2010 1079.5 937.4 590.7 956.7
2011 1027.1 889.2 549.4 890.0
2012 1017.9 886.7 532.6 873.3
2013 1030.4 895.7 531.0 873.8
2014 1049.9 920.0 534.6 888.6
2015 1068.8 941.2 549.8 930.0
2016 1052.6 927.8 536.6 908.3
2017 1034.1 913.3 521.4 884.1
2018 1048.0 937.6 526.4 899.6
2019 1034.5 937.1 517.6 891.8
2020 1088.1 1010.8 541.0 955.7

Source: data of the State Statistics Service of Ukraine.
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The total CVD mortality rate in rural Ukraine in recent years is 40% higher than in urban areas. The
age-standardized rate is also higher but less than 10%, because the effect of higher aging of the rural
population is eliminated.

The dynamics of mortality from cardiovascular diseases shows a general decrease in its level over the
past fifteen years. But positive trends were inconsistent, in recent years there have been fluctuations
in the dynamics of mortality from diseases of the circulatory system, especially among men. There
were clearly unfavourable changes in the mortality rate caused by diseases of the circulatory system
for both women and men in Ukraine in 2020, which was already an epidemic year.

In women aged 30 to 70 years, the dynamics of mortality from cardiovascular diseases looks more
favourable than in older age: the level of female premature mortality from these diseases decreased
in 2019 compared to 2010 - by more than 17%, and in comparison to 2001 - by more than a third, but
in recent years this decrease has not been stable. Reduction in male mortality by age from 30 to 70
years from diseases of the circulatory system in 2010 was very “modest” (6% in comparison to 2010)
and just as volatile in recent years, the current male premature mortality rate from CVD exceeding not
only its level in 2001 but also that of 1991.

Among the cardiovascular diseases that cause death, including premature death, the leading role is
played by coronary heart disease (CHD). It currently accounts for about 7 out of 10 deaths from
causes of this class and almost 2/3 of CVD deaths between the ages of 30 and 70. Every fifth case of
death (including premature deaths from CVD) in Ukraine is caused by cerebrovascular diseases.

The reduction in premature mortality at the age of 30-69 from cerebrovascular diseases in Ukraine
in general from 2010 to 2019 has been much more significant (on average by 19%) than due to
coronary heart disease (less than 9%). Of particular concern is the absence of positive changes in
the dynamics of coronary heart disease mortality in the age group of young men (15-19 and 20-24
years) in this decade. In general, the mortality rate of women from both cardiovascular diseases
during this period decreased more significant than that of men.

In the last few years, there has been no resistant decline in mortality caused by both reasons. The
deterioration of the situation has already been in place in 2020. Thus, according to the values of
standardized mortality rates due to coronary heart disease, its level over the past year has
increased by slightly more than 6% for women and by more than 8% for men; the corresponding
growth rates for cerebrovascular diseases in 2020 were 1.3% and 6.7%, respectively.

Diseases of the circulatory system not only predominate in the structure of causes of death of the
adult population of Ukraine, but also are among the leading causes of disability, as well as the
incidence and prevalence of diseases.

Neoplasms are the second most common class of causes of death. A comparative analysis of
standardized rates of premature cancer mortality in Ukraine and the EU, as well as relevant indicators
for the population aged 65 and over shows that mortality from cancer in people under 65 in Ukraine
is slightly higher than in the EU and much higher than in the WHO European region, however, in
relation to older age groups, the ratio is opposite, and not least - because of the underestimation of
cancer as a cause of death in old age3.

The total mortality rates of men from oncological pathology exceed those of women on average one
and a half times; more correct standardized rates show twice the frequency of men’s deaths. The
frequency of deaths of women from neoplasms in urban areas of Ukraine is on average 18-20%

3 In addition, later detection of cancer, worse survival rates of cancer patients at a relatively young age who thus do not
live to old age also plays a role.
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higher than in rural areas, while the indicators for men do not have a pronounced inter-settlement
differentiation.

The dynamics of standardized cancer death rates show a slight decrease in the mortality rate for this
class of diseases in general over the past fifteen years (Figure 3) in the presence of small fluctuations
in the studied indicators within this period (especially for men).

Figure 3.
Standardized death rates from neoplasms in Ukraine in 2005-2019, by sex (per 100 thousand
people)
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The main cancer type in terms of mortality in women in Ukraine is breast cancer (every fifth case of
cancer related female death), while in men these are cancer of the trachea, bronchi and lungs which
currently account for 2 out of each 9 deaths caused by neoplasms.

The following places among the localizations of cancer as a cause of death in Ukraine are currently
occupied by: malignant neoplasms of the colon; of stomach; of trachea, bronchi and lungs - in
women; malignant neoplasms of the prostate; of stomach; of colon - in men.

External causes of death. Significant contributions to premature adult mortality in Ukraine are made
by external causes. Standardized death rates from external causes are significantly higher than in the
EU: almost 2,5 times for men and almost 1.2 times - for women.

Mortality of men from external causes (which is preventable) in Ukraine is far above the level for
women (Figure 4). The highest mortality excess of men over women is observed in suicides (5.7 times

in 2020) and accidental poisonings (5.6 times).

The reduction in death rate from external causes in Ukraine during 2005-2020 was as significant for
men (by more than 1.9 times) as it was for women (by almost 1.9 times).
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Figure 4.
Standardized death rates from external causes of death in Ukraine in 2005-2020, by sex (per
100 thousand people)
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Among the external causes of death, the leading roles are played by suicides, homicides
(manslaughters and murders), accidental poisonings (for men) and traffic accidents.

The standardized death rate from external causes in rural areas of Ukraine is higher than in urban
settlements (in 2020 - 81.8 per 100 thousand people and 60.6 respectively). The biggest differences
are in causes such as accidental falling, suicide, accidental drowning.

Chronic diseases of the digestive system are the class of pathologies from which an increasing
number of people around the world suffer. Digestive diseases in Ukraine in recent decades have risen
up in the hierarchy of causes of death, occupying the fourth place after cardiovascular disease,
neoplasms and external causes. In general, the standardized death rate from digestive diseases in the
country increased from 32.9 deaths per 100 thousand people in 1991 to 42.9 - in 2001, 48.0 - in 2011,
51.3-in 2019 and 51.4 - in 2020.

Chronic respiratory diseases represent chronic inflammatory diseases affecting the respiratory tract.
Serious respiratory disorders often cause disability and even death, so the contribution of respiratory
diseases to the global burden of disease is quite significant. Chronic bronchitis, chronic obstructive
pulmonary disease, asthma and other chronic diseases of the lower respiratory tract are perhaps the
most dangerous non-communicable respiratory diseases. The total share of deaths caused by these
diseases among all deaths from respiratory diseases in Ukraine in last years was 40%.

Standardized death rates (including premature) from bronchitis, asthma and pulmonary emphysema
in Ukraine are higher than in the EU, especially for men. Mortality of men from all these diseases in
Ukraine is many times higher than that of women (this excess is more significant compared to that in
the EU and the countries of the WHO European Region). The death rate from chronic respiratory
diseases in rural areas of Ukraine is much higher than in urban settlements. Mortality from these
diseases in Ukraine registered a decline in the 2005-2019 period.

In 2020-2021 COVID-19 became one of the significant causes of death. As of 2020, it accounted for
almost 3.8% of male deaths and more than 3.1% of all female deaths in Ukraine. COVID-19 has played
a leading role in the negative changes in life expectancy over the last two years.
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The estimation of excess mortality due to COVID-19 or demographic losses caused by the epidemic
falls outside the score of this paper. However, a general idea of the impact of the COVID-19 epidemic
waves on the overall mortality of Ukraine in the last two years (before the large-scale Russian
invasion) gives a comparison of monthly deaths during the epidemic with at least two previous years
(2018-2019) (Figure 5).

Figure 5.
Monthly numbers of deaths in Ukraine, 2018-2021 period
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Thus, the maximum monthly deaths in these years - late autumn and early winter 2020, as well as in
mid-spring and especially in late autumn 2021 - coincide with the peaks of the corresponding waves
of the COVID-19 pandemic in Ukraine.

CONCLUSIONS

This paper examines the last twenty-years' tendencies of mortality and life expectancy in Ukraine and
attempts to form a basis for further estimation of excess mortality due to the Russian-Ukrainian war,
in particular after the full-scale Russian invasion of Ukraine in 2022.

At the end of the first decade of the XXI century, the increase in life expectancy in Ukraine became
stable and dynamic. The period between 2009 and 2013 was characterized by the growth of life
expectancy, while the subsequent period of 2014-2019 - by slow increase and stagnation. In both
periods the most important factors for the dynamics of women' life expectancy were the decrease in
mortality from cardiovascular diseases, and for men — the decrease in mortality from external
causes. The dynamics of mortality from a number of causes of death (neoplasms, external causes,
diseases of the circulatory system, respiratory diseases) over the period of 2005-2019 was rather
favourable in Ukraine. At the same time, for instance, mortality from digestive diseases increased. The
gender gap in life expectancy in Ukraine still equals almost 10 years and is much more significant than
the gap in the life expectancy of urban and rural residents respectively (2 years).
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Ukraine has lagged far behind the European Union countries in life expectancy (women live an
average of 6 years and men 11 years less than in the EU). The standardized death rate from diseases
of the circulatory system in Ukraine is on average 1.8 times higher than in the EU, corresponding
death rate due to external causes - almost 2 times higher, from neoplasms - is slightly higher than in
the EU.

In the last couple of years, the stagnation of life expectancy in Ukraine resumed. In 2020, compared to
the previous year, life expectancy at birth decreased mostly due to COVID-19, its contribution to
reduction of life expectancy for both men and women being the same in absolute terms (almost 0.5
years). The increase in mortality from diseases of the circulatory system also had a negative impact on
the dynamics of life expectancy (larger effect - for men). The dynamics of mortality from respiratory
diseases and its impact on life expectancy (especially for women) were also adverse in 2020. But
dynamics of mortality from external causes of death were rather favourable.

Recent developments, caused by the Russian full-scale invasion, have led to numerous casualties
(including civilians) yet. The diverse medical and demographic consequences of ongoing Russian
aggression are expected. Not only the direct combat losses and civilian casualties are among them,
but also additional deaths due to physical injuries and psychological traumas, lack of medicines for
patients with infectious and chronic non-communicable conditions, limited access to urgent
emergency medical care and other health services in Ukraine. Unfortunately, their impact on the
country's population health and reproduction is likely to be long-term after this war.
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ABSTRACT.

After the period of fluctuations related to the socio-economic crisis of the 1990s, life expectancy at
birth in Moldova mainly stagnated until 2005 in females and 2010 in males. Recent trends show
moderate improvements until the COVID-19 pandemic. The article presents regional differences in
mortality in Moldova to identify the most problematic districts. Data and methods: regional data on
mortality by cause were analysed for three five-year periods around 1993, 2004 and 2014. Differences
in life expectancy at birth between the leading districts and the lagging districts were decomposed by
age and cause of death. Results: The gradient in life expectancy was revealed between the northern
districts and the municipality of Chisinau, where mortality is low, and the belt of the districts located
mainly in the centre, where mortality is high. Cardiovascular and digestive diseases in both sexes, as
well as external causes of death in males were responsible for the interregional mortality
differentiation. Recent growth in life expectancy was accompanied by an increasing interregional
differentiation of mortality from cardiovascular diseases among the elderly and external causes of
death among the middle-aged. The progress was the most significant in the municipality of Chisinau,
while in the rest of the country, it largely reflected the recovery from the severe socio-economic crisis
of the 1990s. Conclusions: The districts falling within the red belt of high mortality have made no
progress in terms of population health since independence. In this geographic area, preventive
measures aimed at reducing the risk factors associated with cardiovascular disease, liver cirrhosis and
external causes of death are needed.

Keywords: causes of death, life expectancy, Moldova, mortality, regional analysis

Dupa perioada de fluctuatii legate de criza socioeconomica din anii 1990, speranta de viata la nastere
in Moldova a stagnat pana in 2005 la femei si pana in 2010 la barbati. Tendintele recente arata o
ameliorare moderata a situatiei pana la pandemia de COVID-19. in articol sunt prezentate diferentele
regionale ale mortalitatii in Moldova pentru a identifica cele mai problematice raioane. Date si
metode: datele regionale privind mortalitatea pe cauze de deces au fost analizate pentru trei
perioade de cinci ani apropiate de anii 1993, 2004 si 2014. Diferentele in speranta de viata la nastere
intre raioanele avansate si raioanele ramase Tn urma au fost analizate din perspectiva varstei si a
cauzelor de deces. Rezultate: Diferente in speranta de viata au fost evidentiate intre raioanele nordice
si municipiul Chisindu, unde mortalitatea este scazuta, si centura raioanelor situate preponderent in
centru, unde mortalitatea este Tnalta. Bolile cardiovasculare si ale tractului digestiv la ambele sexe,
precum si cauzele externe de deces la barbati au determinat diferentierea interregionald sub
aspectul mortalitatii. Cresterea recenta a sperantei de viatd a fost Tnsotitd de o diferentiere
interregionala crescanda a mortalitatii, cauzate de bolile cardiovasculare in randul varstnicilor si de
cauzele externe de deces in randul persoanelor de varsta mijlocie. Progresul cel mai semnificativ s-a
inregistrat in municipiul Chisindu, in timp ce Tn restul tdrii acesta a reflectat in mare masura
redresarea de dupa criza socioeconomica severa din anii "90. Concluzii: Raioanele care se incadreaza
in centura rosie a mortalitatii Tnalte nu au Tnregistrat niciun progres in ceea ce priveste sandtatea
populatiei in perioada independentei. In aceastd zon& geografica sunt necesare masuri de preventie,
care sa vizeze reducerea factorilor de risc asociati cu bolile cardiovasculare, ciroza hepatica si cauzele
externe de deces.

Cuvinte cheie: cauze de deces, speranta de viatd, Moldova, analiza regionald

MNMocne nepuoaa konebaHWii, CBA3AHHbLIX C COLMANbLHO-IKOHOMUYECKMM Kpusmcom 1990-x rr.,
oXmaaemMas NpPoAOC/IXKUTENBEHOCTb XU3HW MPY PoXAeHU B MonjoBe B OCHOBHOM He perncTtpmpoBana
Kakoro-nnbo nporpecca Ao 2005 r. y xeHwuH 1 go 2010 r. y Myxu4uH. [MocnegHne TeHAeHUMN
MOKa3bIBalOT yMepeHHOoe yaydlleHne 340p0Bbsa HaceneHnsa BnaoTh 4o naHgemumn COVID-19. B cTatbe
npeAcTaBneHbl perMoHanbHble Pasinyng CMepTHOCTU B MonjoBe C Lienbio onpegeneHns Hanbonee
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NPo6eMHbIX PaioHOB. [lJaHHbIe 1 MeTO/bl: PermoHanbHble AaHHbIE MO MPUYNHAM CMePTHOCTU Bbln
NPoaHanM3npPoBaHbl 3a TPU NATUIETHUX Nepuoa, npunerarowmx K 1993, 2004 n 2014 rr. Pasnnunsa B
OXWNAAEMOW NPOAC/IKUTENBHOCTU XU3HW MNPU  POXAEHUM MeXAy BeaylnMU U OTCTarLWnMm
parioHamMu 6bINN PAaCcCMOTPEHbl Ha OCHOBE JeKOMMO3MUMM MO BO3PpacTy W MpUYnMHaM CMepTu.
PesynbTaTbl: 6bLIV BbIABAEHbI PAa3INUNSA B OXUAAIEMONM MPOAO/IXKUTENbHOCTU XU3HU  MexXay
ceBepHbIMU paioHaMW N MyHUUMANEM KULWIWH3Y, rAe CMepPTHOCTb HWU3Kasd, M MOACOM pPalioHOB,
PacrnonoXeHHbIX B OCHOBHOM B LEHTpe, rje CMepTHOCTb Bblcokas. CepgeyHo-cocyaucTble U
nuLeBapuTeNbHble 3ab60/1eBaHNA Yy 060MX MOJIOB, a TakXe BHeLUHWe MPUYMHBI CMEPTU Y MYXKUUNH
onpegensoT MeXpermoHanbHy anddepeHumaunio CMEepPTHOCTMW. HepasHuii poct
NPOAO/IKNTENBHOCTM KU3HW COMPOBOXAANCA YCUIEHMEM MeXpernoHanbHon guddepeHumnaumn
CMepTHOCTM OT CepAeYHO-COCYANCTBIX 3a601eBaHU Cpean NOXUbIX A4eN N OT BHELUHUX NMPUYnH
CMepTU Ccpean L, cpejHero Bo3pacTa. Mporpecc 6bi1 Hanbonee 3Ha4YMMbIM B MyHULMANK KULWIHIY,
B TO BpeMs Kak B OCTa/lIbHOW 4acCTW CTpaHbl OH B 6OJbLUeli cTeneHW oTpaxan BOCCTaHOB/EHMe
nokasartesieil nocne TAXENOoro CouMasbHO-3KOHOMUYECKOro Kpusunca "90-x rr. BblBoApbl: parioHbl,
nonajarolie B KPACHbIA MOSAC BbICOKOW CMEPTHOCTW, He AobuancCb Kakoro-nmbo nporpecca B
0o6nactn 340pOBbSA HaceNeHUs 3a Mepuoj He3aBUCMMOCTY, YTO BbI3biBaeT HeEObXOANMOCTb
npoduaakTUYeckKMx Mep Mo CHUXeHUO ¢GakToOpoB puUCKa CepAeYHO-COCYAUCTbIX 3abonesBaHuin,
LMppo3a NevyeHn 1 BHELUHWX NPUYMH CMepTU.

Kiro4eBble c/10Ba: npu4uHsl cMepmu, NPOOOAXCUMENLHOCMb HU3HU, M0a1008a, pe2uoHaNbHbIU aHAAU3

JEL Classification: 1100
UDC: 614: 612.68+314.4+311.21:612.68(478)

INTRODUCTION

In Moldova, life expectancy has fluctuated over the past five decades without a great deal of progress,
either during the Soviet period or after independence. Following rapid improvements in the early
1960s, life expectancy began to decline in both men and women. The anti-alcohol campaign initiated
by the Soviets in 1985 resulted in a significant but brief increase in life expectancy in 1985-89. After
proclaiming independence in 1991, the situation started to deteriorate very rapidly, with the result
that in the mid-1990s life expectancy was roughly in line with the values observed before the anti-
alcohol campaign. Short-term progress in life expectancy in the late 1990s did not indicate a reversal
of the adverse long-term trend. Among males, the situation remained stagnant until 2010, followed by
very moderate improvements. Among females, a steady life expectancy growth started in 2005 and
accelerated after 2010. After 55 years of evolution, male life expectancy in 2019 (66.6 years) was just
one year higher than in 1965. Female life expectancy gained 5.0 years over the same period and
reached 75.0 years in 2019 (Penina et al., 2022). The COVID-19 pandemic reduced life expectancy in
2020 for both males and females by approximately 1.0 years (Gagauz et al., 2021). Previous studies on
cause-specific mortality trends in Moldova showed that the long-term decline and short-term
fluctuations in Moldovan life expectancy were mainly driven by three causes of death: diseases of the
circulatory system and digestive system in both sexes and external causes of death in men. Recent
improvements were largely due to a steady decline in mortality from cerebrovascular diseases among
older females and mortality from external causes of death among young males. Further, an
exceptionally high level of mortality from diseases of the digestive system with no obvious gender gap
was found as a particular characteristic of the Moldovan mortality pattern (Penina, 2017).

This paper looks at the evolution of regional disparities of mortality in Moldova during the period of
independence since 1991. We focus on three five-year periods, which represent the following periods
in the post-independence life expectancy evolution (Fig. 1):
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e The period of socio-economic crisis (1991-1995) during which life expectancy declined rapidly;

e The stagnation period (2002-2006) when life expectancy after a short post-crisis recovery in the late
1990s mainly stagnated for both sexes;

e The period of recent improvements (2012-2016) in which life expectancy started increasing.

Figure 1.
Life expectancy at birth since the late 1950s in Moldova, by sex
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Notion: the vertical lines refer to three study periods: socio-economic crisis (1991-1995), stagnation (2002-2006) and
recent improvement (2012-2016).
Source: (Penina et al., 2022)

The main hypothesis of the study is that the high level of mortality in the country coexists with
important regional variations in mortality, which are not constant over time. Our research questions
are as follows:
1. How has the regional pattern of life expectancy at birth in Moldova changed during the three
periods?
2. What causes of death and what age groups account for the interregional variation in life expectancy
and how has their impact evolved?

LITERATURE REVIEW

Studies on regional differentiation of mortality, including in small areas, have always been at the centre
of concerns of public health experts, as they provide valuable information for effective health policies
(Denisenco, 2007). For example, the geographical diversity of mortality in Ukraine between the leading
western regions and lagging eastern regions in males or south-eastern regions in females was primarily

75



ECONOMY and SOCIOLOGY June No. 1/ 2022

attributable to cardiovascular diseases and external causes of death (Poniakina, 2014). More recent
studies on regional mortality differences in this country showed that in addition to the south, with
historically low life expectancy, the north has emerged as a region with the worst situation in mortality
(Levchuk and Luschik, 2019). A distinct division was found between the southwest and north-east in
Russia both in terms of total mortality and cause-specific mortality patterns (Vallin et al., 2005).
Interregional disparities in Belarus were mainly due to a growing advantage of the capital vis-a-vis the
rest of the country (Grigoriev et al., 2013). Moreover, in Belarus, extremely high mortality rates from
alcohol poisoning were found in the areas bordering Russia and Lithuania (Grigoriev et al., 2016).

The Republic of Moldova comprises three geographical regions (north, centre and south), Transnistria
and the municipality of Chisinau with the capital of the same name (Fig. 2). Transnistria, located in the
eastern part of the country, announced its independence in 1990, but Moldova still considers it part of
its country. After proclaiming independence in 1991, Moldova adopted the Soviet territorial-
administrative division, according to which the country was divided into 40 districts called “rayon”,
four city soviets and six cities of republican subordination. In 1990, the names of some localities were
changed or restored. In 1994, the new law on the territorial-administrative division was adopted,
whereby the country consisted of 38 districts, four municipalities (Chisinau, Balti, Bender and Tiraspol)
and Autonomous Territorial Unit (ATU) Gagauzia that received a special status. The administrative-
territorial division was changed in 1999 when the districts were merged into bigger counties called
“judet”. The country was divided into ten counties, the municipality of Chisinau, ATU Gagauzia and
Transnistria. This division remained in existence until 2002 when the principle of district-based
classification was reinstated. Since 2003, the administrative division consists of 32 districts, the
municipalities of Chisinau and Balti, ATU Gagauzia and Transnistria. Following the return to the
district-based division, two districts (Causeni and Vulcanesti) that existed before 1999 were not
restored.

Figure 2.
Geographic location and territorial division of Moldova: regions and districts

Vinnytsya

Botosani

Source: based on GADM data (https://gadm.org/)
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The process of depopulation that affected Moldova during the period of independence involved
significant regional differences. After the last Soviet population census in 1989, Moldova carried out two
population censuses in 2004 and 2014 without including Transnistria. The latter conducted two
population censuses independently of Moldova in 2004 and 2015. The total population in Moldova
declined from 4335 thousand in 1989 to 3799 thousand (with Transnistria) and 3243 (without
Transnistria) in 2004. In 2014, Moldova's population decreased to 3297 thousand with Transnistria and
2821 without Transnistria. According to the last census (without Transnistria), in 20 of the 35
administrative units, where 34% of Moldova’s population resides, the total population is under 70000. At
the same time, 66% of the population lives in administrative units with a total population of over 70000,
including the municipality of Chisinau which is home to 24% of the population. Compared to the 2004
census, the largest decrease was observed in the number of units with a total population of 100000
inhabitants and more (from eight to two). Districts in the north have the highest proportion of the older
population due to lower fertility rates and longer life expectancy. At the same time, the regions of the
centre and the south have a younger population structure. From an economic perspective, there is a
huge difference between the municipality of Chisinau, with almost 60% of GDP, and the rest of the
country (MADRM, 2020). Very few studies on regional mortality differentiation exist in Moldova. In
previous studies, a mortality gradient between districts in the north, where life expectancy is higher, and
districts in the Centre, where life expectancy is lower was found (Gagauz and Pahomii, 2017). Further,
the central and southern regions were found more susceptible to higher premature mortality from
COVID-19 infection compared to the municipality of Chisinau and northern districts (Pahomii, 2020).

DATA AND METHODS
Data

The de-identified database of individual medical death certificates provided by the National Public Health
Agency (NPHA) was used. The NPHA has been responsible for the centralised coding of causes of death
since 1991 under the 9% revision of the International Classification of Diseases and Causes of Death (ICD)
and since 1998 under the 10% revision of ICD. Deaths refer to the place of residence of the deceased. Since
the data were available at the level of localities, it was possible to arrange it according to the current
territorial division for three periods: 1991-95, 2002-06 and 2012-16. For the period 1991-95, we had to
make two assumptions concerning the two districts that were not restored in 2003. First, deaths registered
in the district of Cainari were attributed to the district of Causeni. Second, deaths registered in the district
of Vulcanesti were attributed to ATU Gagauzia. The same assumption was made for population counts.
Mortality data were aggregated based on a shortlist of causes of death presented in Table 1. For
Transnistria, official statistics were available until 1997. Data on the total number of deaths by cause were
collected from the Statistical Office of Transnistria for the period since 2002.

Table 1
List of causes of death used in the analysis with corresponding ICD-9 and ICD-10 codes

Cause ICD-9 ICD-10
Infectious diseases 001-139 A00-B99
Neoplasms 140-239 C00-D48
Cardiovascular diseases 390-459 100-199
Respiratory diseases 460-519 J00-J98
Digestive diseases 520-579 K00-K93
External causes 800-999 V01-Y98
lll-defined causes, including senility 780-799 R0O0-R99
Other causes 240-389, 580-779 D50-H95, L00-Q99
All causes 001-999 A00-Y98

Notion: ill-defined causes of death were redistributed between other causes of death proportionally or by a
special method
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Population counts, according to the 2004 and 2014 censuses were used. For the 2014 census, we
used the population counts officially adjusted by the National Bureau of Statistics (NBS) due to
incomplete registration. For both years, the population refers to the usually resident population,
which excludes the temporary absent population (more than 12 months). For the period 1991-1995,
we relied on the official annual estimates for 1993 based on the 1989 census. For Transnistria, we
used the results of the population census conducted independently in 2004, while for the 2015
census, the data by age were unavailable.

The data underwent preliminary treatment prior to analysis due to an increase in mortality from ill-
defined causes (780-799 under ICD-9) in the 1990s. lll-defined deaths were almost entirely
represented by the senility item (797 under ICD-9), with the share in total mortality ranging from less
than 1% in the Orhei district to 35% in the Soldanesti district. To address the issue of senility mortality
growth, we used the same approach as at the national level. In particular, deaths due to senility were
attributed to cardiovascular disease for the age group 80 years and older and redistributed
proportionally between all causes of death for the age group less than 80 years. For the periods 2002-
2006 and 2012-2016, ill-defined causes of death (RO0-R99 under ICD-10) made up less than 1% of the
total number of deaths and were redistributed proportionally between all causes of death.

Methods

Abridged life tables were computed using the methods described by Chiang (Chiang and World Health
Organization, 1979). To estimate the 95% confidence intervals for life expectancy, we used the
Silcocks et al. method (Silcocks et al., 2001). Life tables were produced by sex, district and
geographical region. The contribution of mortality by age and cause of death to the difference in life
expectancy between the two groups of populations were computed based on the method of
decomposition (Andreev and Shkolnikov, 2012).

Data were analysed in R using the packages “PHEindicatormethods” (life tables, confidence intervals)
(Anderson et al., 2020) and “DemoDecomp” (decomposition of changes in life expectancy) (Riffe,
2018). Thematic maps were produced using the package “tmap” (Tennekes, 2018) and shapefiles from
the GADM website (https://gadm.org/). The “Jenks” optimisation method of classification, which
maximises the differences between the categories of observations was used to produce all the
thematic maps.

RESULTS

Changes in life expectancy

Table 2 provides life expectancy at birth by geographic regions over three time periods. In the 1991-
1995 period, which refers to the socio-economic crisis, life expectancy was above the national average
only in the municipality of Chisinau and in the northern region for both sexes. Life expectancy was
close to the national level for women in Transnistria and below for other sex and regional categories.
The most unfavourable situation in the early 1990s was found in the central region, where life
expectancy was almost 2 years lower than the national average and 4 years lower than in the capital
for both sexes. During the stagnation period, in 2002-2006, the situation remained practically
unchanged in all regions and the municipality of Chisinau. The period 2012-2016 saw some
improvements, particularly in the capital, where life expectancy increased by more than 3.0 years for
both sexes compared to 2002-06. In other regions, the increase was smaller, amounting to
approximately two years for women and one year for men. Leaving aside the municipality of Chisinau,
which undoubtedly holds the leading position, recent progress has been more pronounced in the
centre and the south than in the north. The northern region, which had a life expectancy similar to
that of the capital in the early-1990s and at the beginning of the millennium, experienced much less
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growth, particularly among men. Despite the different degrees of the recent amelioration, the
differentiation between the leading north and the municipality of Chisinau on the one hand and the
lagging central and southern regions on the other is still evident. The central region remains the most
backward.

Table 2
Life expectancy at birth and its changes by geographic regions, Moldova since 1991

Life expectancy Changes in life expectancy

Geographic region _ I B}
grap 3 CEeEs | s e COlsES 2002-2006 / 1991-1995 /

2002-2006 2012-2016 2012-2016
Males

North 64.2+t0.4 64.2+t0.4 65.0+0.5 0.0 0.8 0.8
Centre 61.7£t0.4 62.5:t0.4 63.7+0.4 0.8 1.2 2.0
South 62.3:t0.5 62.8:t0.5 64.1£0.6 0.5 1.3 1.8
Transnistria 62.3+0.6 61.8£0.6 - -0.5 - -

Mun. Chisinau 65.3:t0.5 64.8:t0.5 68.6+0.5 -0.5 3.8 3.3
Moldova 63.2£0.2  63.2+t0.2  65.2+0.2 0.0 2.0 2.0

Females

North 72.0£0.4 72.6+0.4 74.3:0.4 0.6 1.7 2.3
Centre 68.6£0.4 69.3:t0.4 71.6+0.4 0.7 2.3 3.0
South 69.6£0.5 70.4+0.5 72.5+0.5 0.8 2.1 2.9
Transnistria 71.0£0.5 71.7+0.6 - 0.7 - -

Mun. Chisinau 72.7¢0.5 73.5£0.5 76.7+0.5 0.8 3.2 4.0
Moldova 70.6£0.2 71.4+0.2 73.7+0.2 0.8 2.3 3.1

Source: calculations based on NPHA, NBS and Transnistrian statistical office data

Figures 3 and 4 illustrate the changes in the regional profile of life expectancy at birth in Moldova for
males and females, respectively. The maps are based on the statistical classes common to the three
periods. In this way, one can see how the geography of mortality modified while keeping track of
patterns from one period to the next. A considerable transformation over 30 years can be observed.
The period of socio-economic crisis in the early 1990s was marked by a distinct differentiation between
the northern districts and the municipality of Chisinau, on the one hand, and the rest of the country, on
the other hand. Among males, the two municipalities and the northern districts of Riscani and Drochia
adjacent to the municipality of Balti were in the most advantageous position. Among females, the health
situation in the northern districts of Briceni, Ocnita and Riscani was even better than in the capital.
Nearly all central and southern districts had low and very low life expectancy. Even in the districts
directly adjacent to the capital, the socio-economic crisis of the 1990s seriously degraded the
population's health. It is especially apparent in the case of the map for females, where the capital of the
country is encircled by districts with very low life expectancy values. A decade later, in 2002-2006, the
situation began to improve in the north and less so in the south. At the same time, most of the central
districts, Transnistria (men) and some southern districts continued to face serious health problems. The
homogenisation process continued slowly and in the next decade. By 2012-2016, the picture had
completely changed. The situation has improved not only in the north and the south, but also in the
central districts directly adjacent to the capital, particularly in males (the districts of laloveni, Anenii Noi,
Criuleni).

Following these transformations, a belt of high-mortality districts was formed by 2012-2016,

extending from the Soldanesti district in the northeast to the Cantemir district in the southwest.
These districts identified as the most lagging had a life expectancy at birth in 2012-2016
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corresponding to the 1991-95 national level or lower (63.2 years) in males and under the lower limit of

the 2002-2006 national life expectancy in females (71.2 years). For both sexes, the following eleven
districts were the most lagging ones: Soldanesti, Rezina, Telenesti, Orhei, Calarasi, Nisporeni, Hincesti,

Leova, Cimislia, Basarabeasca and Cantemir. The last four districts refer to the southern region and
are directly adjacent to the central region.

Figure 3.

Regional profile of life expectancy at birth in 1991-1995, 2002-2006 and 2012-2016, Moldova,
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Source: calculations based on NPHA, NBS and Transnistrian statistical office data

Figure 4.

Regional profile of life expectancy at birth in 1991-1995, 2002-2006 and 2012-2016, Moldova,
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Source: calculations based on NPHA, NBS and Transnistrian statistical office data Interregional mortality differentiation

The difference in life expectancy at birth between two subgroups of the Moldovan population having
the highest and lowest life expectancy was decomposed by age and cause over three study periods.
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The two population subgroups were represented by the 11 most backward districts and the
municipality of Chisinau as the leading unit. About 20% of the population resides within each selected
group, according to the 2014 census.

Among men (Fig. 5), the gap in life expectancy at birth during the crisis of the early 1990s was -3.4
years. More than 70% of this difference (-2.4 years of -3.4 years) was attributed to higher mortality at
the age of 20 to 59 years in the backward districts compared to the capital. The impact of younger and
older age groups was less important (-0.7 and -0.3 years, respectively). In terms of causes of death,
major men's losses in the 1990s were attributed to diseases of the respiratory system (-1.0 year),
diseases of the digestive system (-0.9 year) and external causes of death (-1.0 year). Other diseases,
including diseases of the circulatory system, had less impact. Diseases of the respiratory system were
particularly important for infants, though the negative contribution was perceptible and for adult
men. The influence of external mortality was especially significant in young men aged 20-29 years,
while mature adult men suffered more from diseases of the digestive system.

Figure 5.
Contributions of mortality by age and cause to differences in life expectancy at birth between
the most backward districts and the municipality of Chisinau over three periods, males
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In the period 2002-2006, the interregional differentiation of mortality between the two male
population subgroups decreased (-2.5 years). The negative contribution of infant mortality from
respiratory diseases and that of adult mortality from external causes declined. No marked differences
were noted in cardiovascular mortality. In the municipality of Chisinau, the situation with
cardiovascular disease and infections even deteriorated. The positive contribution of cancer mortality
in older men was preserved during the stagnation period due to the higher mortality in the capital
than in the lagging districts. The third period was marked by a significant increase in interregional
disparities in male mortality between the two subgroups. The gap in male life expectancy has doubled
(-6.0 years). The main contributors were external causes of death (-1.8 years), diseases of the
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circulatory system (-1.6 o years) and diseases of the digestive system (-1.0 years). This period was
characterised by important progress in old-age cardiovascular mortality in the capital and its absence
in the lagging subgroup. The gap also started to increase due to the worsening situation with cancer
mortality at working age in the lagging subgroup, while in older men the differentiation decreased.

Among women (Fig. 6), the difference in life expectancy at birth between the two analysed population
subgroups was greater than among men in the first two periods (-4.2 and -4.4 years, respectively) and
the same in the third period (-6.0 years).

Figure 6.
Contributions of mortality by age and cause to differences in life expectancy at birth between
the most backward districts and the municipality of Chisinau over three periods, females
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Unlike men, the period of stagnation among women was not characterised by an attenuation of
interregional differentiation in mortality. In effect, the decomposition results for the first two periods
were virtually identical. Another important difference from men was the larger impact of old-age
mortality. If among males, the contributions of older age groups became apparent only during the
third period, then among females, these age categories played an important role throughout the
entire period, with a growing contribution of the last age group 80 years and older. Diseases of the
circulatory system and diseases of the digestive system played a crucial role in the interregional
differentiation of female life expectancy over the whole period of independence. These two health
conditions alone were responsible for 75-80% of the life expectancy gap in females. Mature adult
females from the lagging districts were more susceptible to digestive disorders than their
counterparts from the capital. At the same time, the elderly women living in the municipality of
Chisinau benefited from better cardiovascular mortality control. The widening gap in female life
expectancy during the third period was largely explained by the increasing differentiation in
cardiovascular mortality. In contrast to males, external causes were of little importance for the health
of Moldovan females. Nevertheless, the negative contribution of this type of mortality increased in the
last period (12% of the total difference). Women living in the municipality of Chisinau had a higher risk
of dying from neoplasms in older age groups than women living in the lagging districts. Similar to
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males, this differentiation subsided during the third period, but the negative impact of neoplasms in
working-age groups became visible.

DISCUSSION

The paper discusses regional changes in life expectancy and causes of death in Moldova since
independence. The three five-year periods chosen reflect the evolution of life expectancy in Moldova
following independence that covers the socio-economic crisis of the 1990s, the stagnation of
population health during the first decade of the millennium and the recent period of improvements.
The geographic diversity of the health of the Moldovan population seemed to be established before
the country's independence. During the severe crisis of the 1990s, the health conditions of Moldovan
men and women in the north of the country and the municipalities of Chisinau and Balti were much
better than in the rest of the country. Among women, the health situation was even somewhat more
favourable in some northern districts than in the municipalities. At the same time, the central and
southern regions and Transnistria experienced much more health problems. The end of the socio-
economic crisis and the beginning of the new millennium have not substantially improved the health
of the Moldovan population, including those living in the capital. Some positive changes in overall
mortality observed during the stagnation period in some districts, especially in the most backward
ones, were most likely due to the temporary post-crisis recovery. Previous studies have shown that in
Moldova, the short-term increase in life expectancy that occurred in the late 1990s during the
continuing socio-economic crisis was attributed to the population’s adaptation to new social and
economic conditions, rather than the beginning of a new sustained positive trend.

The recent increase in life expectancy in Moldova was largely due to the improvement in the health of
the population living in the municipality of Chisinau and, to a lesser extent, in certain northern
districts among women (Briceni, Edinet and Drochia districts). Our findings indicate that progress in
life expectancy in most northern districts after independence was fairly modest. Here, the situation
remained stagnant rather than improving, particularly for men. Nevertheless, with better initial
positions, the situation in the north was still better than in the south or in the centre. In other districts,
except for those falling into the red belt of high mortality, the progress achieved during 30 years of
independence has made it possible to exceed the national average 1991-1995 or to get closer to the
national average 2014-2016. Finally, in the most backward eleven districts, there has been no
progress in life expectancy. Here, the health of the population remained at the same level as during
the socio-economic crisis of the 1990s, if not worse.

The breakdown of the difference in life expectancy at birth between the municipality of Chisinau and
the most backward districts revealed the three key causes of death that account for interregional
differentiation of mortality: diseases of the circulatory system, diseases of the digestive system and
the group of external causes in males. The same causes of death were responsible for the long-term
negative trend in life expectancy in Moldova since the mid-1960s and its growing gap with Western
countries. The municipality of Chisinau has made significant progress in life expectancy over the last
decade, primarily by improving cardiovascular mortality control among the elderly. This progress was
more evident in females compared to males. In a few northern districts (in particular, Drochia, Briceni
districts) and the municipality of Balti, the advances in cardiovascular mortality over the period of
independence were also marked. Unfortunately, there has been much less progress in other districts,
where standardised cardiovascular mortality rates after deteriorating in 2002-2006 have merely
returned to the 1991-1995 baseline. It is important to remember that in the early 1990s, the peak in
cardiovascular mortality caused by a devastating socio-economic crisis was especially high in the
country. Surely these changes cannot be viewed as genuine improvements leading to a stable
increase in life expectancy growth at the national level. Regional variations in cardiovascular mortality
over the past 30 years indicate enormous inequalities in population health between the capital and
the rest of the country. Consequently, recent gains in life expectancy at the national level were more
than modest, while the cardiovascular revolution did not reach Moldova.
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Diseases of the digestive system were the second cause of death playing a key role in interregional
mortality differentiation. The impact of this pathology mostly represented by cirrhosis of the liver was
found highly important both in males and females, the middle-aged being the most affected age
group. Earlier studies have indicated that the growth of mortality from liver cirrhosis was
exceptionally rapid in Moldova in the 1970s and did not cease until the Gorbachev anti-alcohol
campaign. The subsequent trend was upward or stagnant, followed by a recent moderate
improvement for women. Furthermore, the male-female ratio of mortality from liver cirrhosis was
found to be close to one, especially in the 1980s and 1990s, indicating indirectly the influence of the
same determinant factor on both genders. The unfavourable evolution of mortality from liver
cirrhosis in Moldova is closely linked to hazardous alcohol consumption. According to the WHO Global
Status Report on Alcohol (WHO, 2018), Moldova was among the most consuming countries with 15.1
litres of total alcohol consumed per adult aged 15 years and older in 2016. Moldova is much closer to
the wine-drinking culture, also known as the “wet” or Mediterranean culture, characterised by a high
per capita alcohol consumption, lower rates of drunkenness and high levels of chronic consequences
of alcohol use such as liver cirrhosis (Room and Makeld, 2000; Landberg, 2010). In Moldova,
homemade wine consumption dominates the total unrecorded consumption (about 80% for both
sexes) and represents about 30% of the total alcohol consumed (WHO, 2014).

Our results show that external causes of death have contributed to regional differentiation of all-cause
mortality mostly for men and far less for women. The improvements in the municipality of Chisinau,
combined with the worsening situation in the most backward districts, increase the interregional
differentiation of this type of mortality and slow down the progress at the national level. Morbidity and
mortality from injuries are primarily associated with the “dry” or Nordic type of drinking culture that is
characteristic of many European countries of the former Soviet Union, such as Ukraine or Russia, where
strong alcoholic beverages are traditionally consumed (Levchuk, 2009). The consequences of acute
alcoholism, such as external causes of death, are often related to this type of drinking pattern (Rehm et al.
2003).

Mortality from neoplasms did not have a sizable impact on interregional variations in life expectancy.
In comparison with the most backward districts, this type of mortality, particularly among the elderly,
was higher in the municipality of Chisinau, which forwarded much further along the path of the
epidemiologic transition. The increasing negative contributions of neoplasm mortality in middle-aged
groups indicate the worsening status of cancer mortality in the most affected districts. This contrasts
with a declining positive contribution from cancer mortality at an older age, which reflects advances in
cancer treatment in the capital. The continuation of these divergent trends will accelerate
interregional mortality differentiation in the future.

CONCLUSIONS

The main groups of causes of death that account for the long-term negative trend in life expectancy in
Moldova are also responsible for its interregional variations. These groups include diseases of the
circulatory system, diseases of the digestive system and external causes for men. There is a mortality
gradient between the northern districts and the municipality of Chisinau in which life expectancy is
higher and the central districts in which life expectancy is lower. The pace of progress differs from one
district to another, with the fastest in the country's capital and the lack of progress in the districts
identified as the red belt of high mortality. Particular attention should be paid to the group of
backward districts by public health experts.
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ABSTRACT

The use of the National Transfer Accounts (NTA) methodology has opened up the possibility of
examining gender differences in income and consumption throughout the life cycle. This article
presents the results of the study of the gender profile of income and consumption based on the NTA
of Moldova for 2019. Moldova is characterized by a low level of employment, low incomes and a high
involvement of the population in international labor migration.

Women's labor incomes are lower than men's throughout the life cycle, and the life cycle surplus is
entirely formed by men, who are net donors to cover the life cycle deficit of other age groups during
the working period. More than two-thirds of the economic life cycle deficit is held by women, and the
gender gap in economic dependence records 22.7%. For men, the level of labor income exceeds
consumption during 27 years, while for women, consumption exceed income throughout the entire
life cycle. The differences at gender age profile of public consumption per capita are observed,
especially for women at ages related to childbearing, and for men at retirement ages. The public
transfers to health care (consumption of services) are significantly high for women both per capita
and aggregate value. Women s contribution in the public funds formation in the most active working
ages is significantly lower than that of men. The private current transfers cover a large part of the
LCD, both men and women.

Keywords: National Transfer Accounts, gender differences, income, consumption, life cycle dificit.

Utilizarea metodologiei conturilor nationale de transfer (NTA) a deschis posibilitatea examinarii
diferentelor de gen in ceea ce priveste veniturile si consumul de-a lungul ciclului de viata. Acest articol
prezinta rezultatele studiului profilului de gen al veniturilor si consumului pe baza ANT al Republicii
Moldova pentru anul 2019. Moldova se caracterizeaza printr-un nivel scazut de ocupare a populatiei,
venituri mici si o implicare ridicata a populatiei in migratia internationala a fortei de munca.

Veniturile din munca ale femeilor sunt mai mici decat ale barbatilor pe tot parcursul ciclului de viata,
iar surplusul ciclului de viata este format in intregime din barbati, care sunt donatori neti pentru a
acoperi deficitul ciclului de viata al altor grupe de varsta in perioada de munca. Mai mult de doua
treimi din deficitul ciclului de viata economic este detinut de femei, iar decalajul de gen in dependenta
economica a fost de 22,7%. La bdrbati, nivelul veniturilor din munca depdseste consumul timp de 27
de ani, iar la femei, consumul depaseste veniturile pe tot parcursul ciclului de viata. Exista diferente in
profilul de varsta si sex al consumului public pe cap de locuitor, in special la femeile aflate la varsta
fertila, in timp ce la barbatii la varsta de pensionare. Transferurile publice pentru ocrotirea sanatatii
(consumul de servicii) sunt semnificativ mai mari pentru femei, atat pe cap de locuitor, cat si in
termeni agregati. Contributia femeilor in formarea fondurilor publice la varstele apte de munca este
semnificativ mai mica decat cea a barbatilor. Transferurile private curente acopera cea mai mare
parte a deficitului ciclului economic de viata atat pentru barbati, cat si pentru femei.

Cuvinte cheie: Conturi nationale de transfer, diferente de gen, venit, consum, deficit ciclului de viatd.

Ncnonb3oBaHme metogonorum HaumoHanbHbixX TpaHCcPepTHbIX cyeToB (HTC) OTKPbLIIO BO3MOXHOCTb
ANS N3YYEHWA TeHAepHbIX Pa3nnuunii B 40X0AaxX U NOTPebaeHNM Ha NPOTAXKEHWN BCErO XXMU3HEHHOMO
uMKna. B gaHHon cTaTbe NpeAcTaBieHbl pe3ynbTaThl UCCIe40BaHNS FreHAepHOro Npoduns JOX040B U
notpebneHnsa Ha ocHose NTA Mongosbl ana 2019 roga. MongoBa xapakTepusyeTcs HU3KUM YPOBHEM
3aHATOCTN  HaceNeHWs, HU3KKMMW AOXOJaMV U BbICOKOW BOBAEYEHHOCTbIO HaceneHus B
MeXAYHapOoAHY TPYAOBYH MUTPaLInIO.
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Y XeHLMH TPYAOBble JOXOAbl HUXE, YeM Yy MYXUYMH Ha NPOTSXEHWM BCEro XM3HEHHOro uukna, a
NPOGULMT MOAHOCTBIO GOPMUPYIOTCA MYXUYMHAMK, KOTOPble ABASIOTCA YNCTbIMW JOHOPaAMWU ANA
NoKpbITUA Aed)I/ILLI/ITa XKXMU3HEHHOTIO UnKna Apyrnx BO3pacTHbIX rpynn B Te4eHne Tpy40BOro nepmroaa.
bonee ABYX TPEeTbuX ,u,eq>|/||_|,|/|Ta 3KOHOMMNYECKOro XM3HEHHOro uMkna npmxognTtca Ha XEeHLUWH, a
reHAepHbI paspbiB B pa3Mepe 3KOHOMUYECKOM 3aBUCMMOCTU cocTaBnseT 22,7%. Y My>XXUNH ypoBeHb
TPYAOBbIX AOXOA0B NpeBbillaeT NoTpebneHve B TedeHne 27 neT, TorAa Kak y XeHLnH notpebneHne
npesBbilWaeT A0XO0Abl Ha NPOTAXEHNM BCEero XWM3HEHHOro LuukKna. Ha6mop,a+0Tc;| pasnanyna B
MosIoBO3PacTHOM npodune 06LEeCTBEHHOrO MOTPebNeHMs Ha Aylly HaceneHus, OCobeHHOo Ans
XEHLIMH B pPenpojykTMBHOM BO3pacTe, TOrAa Kak AAA MyX4MH B MNEHCMOHHOM BO3pacTe.
rocysapcTBeHHble TpaHCchepThl Ha 34paBoOXpaHeHme (MoTpebneHne ycayr) 3HaYnTeNbHO Bbille ANS
XEeHLWWMH KaK B pacyeTe Ha Ayuly HaceneHumd, Tak 1 B COBOKYNMHOM BblpaXeHNN. ,ﬂ,Ol‘IH XXKeHLWWH B
dopmMMpOBaHMN FOCYAapCTBEHHbIX GOHAO0B B Hambosee TPyAOCMNOCO6HbIX BO3pacTax CyLleCTBEHHO
HUXE, YeM Yy MyX4nH. YacTHble TekylimMe TpaHchepTbl MOKPbIBAT 60AbLUYHO YacTb Aeduumta
3KOHOMMYECKOr0 XN3HEHHOMO LKA, KaK MY>XUNH, TaK U XXEHLLMH.

Knroyeevie cn1080: HayuoHanbHLIE MPAHCPepmHsle cyema, 2eHOepHele  paznuyus, 00xo0,
nompebaeHue, depuyum HU3HeHHO20 YUKAQ.

JEL Classification: J11, /16
UDC: 316.346.2+330.564.2+330.567.22](478)

INTRODUCTION

In Moldova, as in other countries of Eastern Europe, the problem of the gender gap in economic
independence remains relevant despite the fact that aspects related to ensuring gender equality are
enshrined in main political documents, strategies and sectoral policies, and have budgets attached to
them. A number of factors hinder the achievement of this goal, among which the uncertainty in the
labor market and limited employment opportunities are key. During the three decades of
independence, the employment rate in Moldova has fallen to an extremely low level, less than 40%
(2021), which is more than twice below that of Sweden, which is the European leader in terms of
employment. The employment rate of men is significantly higher and records 44.7%, while that of
women is only 35.4% (NBS, 2022).

In the conditions of a market economy, employment is not anymore assured for both women and
men, while the widespread involvement of the Moldovan population in labor migration has
significantly altered the behavior of both labor migrants and their households’ members on the
national labor market. For instance, due to low wages, many members of labor migrants' households
prefer not working. The monetary and economic motivations of migration in early stage of country
independence became the main life strategy of the population, evolved into a culture of socio-
economic behavior; as part of this culture, the well-being of an individual/family is associated, as a
rule, with labor migration, which turned into a certain form of entrepreneurship. For the sake of
illustration, the income from labor migration, according to the payment balance, in 2019 was 17.4
billion MDL which is 14.8% of the total labor income of the "Household" sector.

The number of preschool age children (0-6 years) is among the determinant factors of the of
women s participation in the labor market. The Labor Force Survey shows that the employment rate
for men with at least one child is 62.52%, while for women it is 39.4%. In Moldova, there is also a high
proportion of women in the category of inactive population - 57.3% in 2019. The number of
housewives records 156.4 thousand, or 95.7% of the total number of population taking care of the
household. The insufficiency of pre-school education services, the reduced employment
opportunities, especially in rural areas, forces women with small children to stay at home.
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In addition, general problems such as the wage gap, segregation of women into sectors of the
economy featuring low wages, underemployment, which are typical for many countries in the region,
also have a negative impact on the achievement of gender equality in economic independence.

This paper examines the gender profile of income and consumption based on the 2019 National
Transfer Accounts (NTA) for Moldova.

THEORETICAL FRAMEWORK OF RESEARCH

The gender profile of income generation and consumption is based on the "gender contract" - "a set
of implicit and explicit rules governing gender relations, and which allocate different work, value,
responsibilities and obligations to women and men, and are maintained on three levels: cultural
superstructure (the norms and values of society); institutions (family welfare, education and
employment systems, etc.); and socialization processes, notably in the family” (EIGE, 2022).

The gender division of paid and unpaid work manifests itself differently in various countries of the
European region. Western European countries have been more successful in achieving gender
equality in the socio-economic and private spheres, while in Eastern European countries, including
Moldova, there is still a relatively high level of gender inequality. Despite the fact that women in
Moldova have a higher level of education than men, their level of economic employment is lower and
they are more involved than men in domestic unpaid work, producing material goods and services to
meet the needs of family members. Based on national surveys and the classification of gender
contracts proposed by Aboim (2010), it can be said that in the Moldovan gender contract of family the
unequal model is dominant: the man and woman work, but the woman still has most of the
household chores.

Studies of the gender profile of income generation and consumption based on the NTA show that in
many European countries the income profile of women is noticeably smaller than that of men, with
the exception of Slovenia and, to some extent, Sweden, Finland and Hungary (Hammer, 2013).

Women's contribution to total labor income ranges from 24% in Italy and the UK to around 41% in
Sweden, reflecting women's labor force participation and income at various ages. At the same time,
women's contribution to the production of non-market goods and services (unpaid domestic labor) in
all countries exceeds the contribution of men. With higher employment and higher wages, men
contribute more to public funds (current public transfers/outflows) and finance a higher share of
children's consumption than women. In most countries, per capita annual public old-age benefits are
significantly lower for women, while total pension transfers are higher due to their longer life
expectancy (Hammer et al., 2020). However, despite the greater contribution of men to the formation
of pension funds, the possibilities of using them (receiving an old-age pension) are much lower due to
fewer years lived on pension because of a shorter life expectancy.

Some differences between men and women are found in public consumption spending in the health
care and long-term care categories. Women tend to account for a large share of government
spending (Zannella, 2017). Gender and parenthood status become the crucial dimensions of private
transfers. Men are the main givers of private transfers, as they are also the main earners of labour
income (Abio et al., 2021).

One of the important findings of the researchers is that the ability of the working-age population to
support children and the elderly is greatly influenced by the participation of women in the labor
market (Hammer et al., 2015).
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RESEARCH METHODOLOGY

The standard NTA methodology (NTA, 2013) was applied to calculate the Moldova NTA (2019). Main
aspects related to the age profile creation were taken into account, with the use of demographical,
microeconomic and macroeconomic data. Household Budget Survey (HBS) data for 2019 served to
calculate the age profiles of incomes, consumption, current transfers and incomes from the
redistribution of assets per capita. The Labor Force Survey (LFS) data for the same year was also used
to compare labor income profiles calculated based on the HBS.

The 2019 data from the System of National Accounts (SNA) for 2019 were used to build NTA at the
aggregate level (aggregated transfer accounts). Macroeconomic data show the volume of public and
private consumption, labor income, income from self-employment, public and private current
transfers, flows of asset-based reallocations. Data from the Ministry of Finance, the State Tax Service
and the National Bank (balance of payments) were also taken into account. The NTA macro
controllers served to balance the per capita age profiles with the aggregated age profiles.

The economic life cycle outcome, which is a measure of the age level of economic dependence, was
defined as the difference between consumption and labor income (Mason et al., 2005). Children, like
the elderly, have an economic life cycle deficit (+), i.e. average consumption during these periods
exceeds average labor income. The economic life cycle surplus (-) is observed in the population of
working age, when labor income exceeds consumption. The result of the life cycle allows to measure
and analyze the degree of economic dependence of the population throughout life, including by
gender.

To study the gender profile of income and consumption, NTAs for men and women were built based
on the standard NTA approach, with age profiles were estimated based on HBS data not only by age,
but also by gender. Public consumption of education services is estimated using enrollment rates by
age, level and gender.

The age profiles of consumption and labor income are adjusted so that the combined value of
consumption and labor income balances with the value obtained from the SNA for 2019.

The gender gap in economic dependency is measured as the absolute difference in NTA dependency
ratios for both sexes, calculated as follows (Istenic et al., 2018):

(LCDf — LCDm)
YL

ANTA_DRFf/m =

where LCDf and LCDm represent the economic life cycle deficit (+) for women and men, respectively.
The indicator shows the additional share of total labor income needed to finance women's economic
dependency compared to the total labor income needed to finance men's economic dependency.

Research limits
NTA requires spending at the individual level, while the main data source - Households Budget Survey
- provides data on spending at the household level. The allocation of expenditure at the household

level to the relevant individuals required standard reallocation rules, econometric approaches and, in
some cases, expert assumptions.
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An important limitation in assessing the income of the population of Moldova is the likely
underestimation of income of the population due to the refusal to indicate the amount of
wages/income in the HBS, so the results of estimating labor income by age profile may be distorted,
as well as estimates of the economic life cycle deficit.

MAIN RESULTS

According to the NTA of Moldova, in 2019 the economic life cycle deficit (LCD) reached 67.6 billion
MDL, the dependency ratio exceeded 59.1% (the ratio between the size of the LCD and global labor
income). Women account for more than two thirds of the LCD (69.2%) (Table 1). The LCD for women
records 40.1% of total labor income and for men - 18.2%, respectively, the gender gap in the
economic dependence is high - 22.7%. At the same time, the total consumption of women is higher
than that of men by 3.1 p.p. (53.1%), significant differences are observed in the consumption of public
expenditures in the health care category (64.9%), as well as private expenditures 64.2%, which reflects
the peculiarities of the structure of the Moldovan population and a significant excess of the
proportion of women in the old age group. Coverage of the LCD is financed from various sources:
public and private transfers, and property income.

Table 1.
Main indicators of labor income, consumption and LCD of men and women, NTA Moldova-
2019, billion MDL

Lifecycle Deficit 67.6 46.8 20.8 69,2

Consumption 181.9 96.6 85.3 53,1

Public Consumption 32.0 17.5 14.5 54,6
Public Consumption, Education 9.6 4.7 49 48,9
Public Consumption, Health 8.5 5.5 3.0 64,9
Public Consumption, Other
than health and education 138 7.2 6.6 522

Private Consumption 149.9 79.1 70.8 52,8
Prlvate‘Consumptlon, 1.0 0.4 06 44,7
Education
Private Consumption, Health 4.6 3.0 1.7 64,2
Private Consumption, cher 1442 757 63.6 525
than health and education

Less: Labor Income 114.3 49.8 64.5 43,5
Earnings 96.9 43.2 53.7 44,6
Self-employment Labor Income 17.4 6.6 10.8 37,9

Source: author s calculations.

The ratio of labor income and consumption among men and women determines the formation of the
LCD (Fig. 1 and 2). Thus, for men, the level of labor income exceeds consumption between the ages of
24 and 51 (27 years), while for women, expenditures exceed consumption throughout the entire life
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cycle, indicating their economic dependence. Thus, the surplus of the economic life cycle in Moldova is
formed entirely by men. This situation is typical for a number of European countries, including
economically-developed ones, and the differences are determined by the proportion of women
employed part-time, retirement age, etc. The contribution of women to the formation of a surplus in
the economic life cycle is the highest in Slovenia, Denmark, Sweden and Hungary. In Cyprus, Greece,
Romania, Italy, Slovakia and the United Kingdom, surpluses are also almost entirely generated by men
(Hammer et al, 2015)

Figure 1. Figure 2.
Age distribution of income and consumption Age distribution of income and consumption
of men, NTA -2019 of women, NTA-2019
, 120 1 PerCapita Values, Local Currency (Thousands) , 120 ¢ PerCapita Values, Local Currency (Thousands)
h- =
& § 100 -
3 =]
=] ]
E E

Age Age

Consumption === |3hor Income

Consumption === | 3hor Income

Source: author s calculations.

In the NTA, the earned income shows its average market value at each age/age group and reflects
employment rates, including full-time or part-time employment, depending on age. Thus, the
difference in labor income between men and women shows a different level of participation in the
labor force, different labor income, consisting of wages of employees (including social contributions and
additional benefits at a certain age) as well as income from self-employment.

According to NTA-2019, women's nominal per capita labor income was 70.5% of that of men, and
wage income was 73.4%. Gender differences in the age profile of working income are determined by
the later entering of women in the labor market, the much higher enroliment rates in tertiary
education and low participation in the labor market during the period associated with the birth and
upbringing of children (up to 35 years of age, the labor income of women is almost twice lower than
that of men). Thus, in the most active working age (up to 50 years), the level of labor income of
women is significantly lower than that of men. Only starting from the age of 50, the size of the labor
incomes of men and women converge, then again decrease due to earlier retirement (Fig. 3). It should
be noted that, in general, the average per capita income of both men and women is very low. Thus,
for men, the highest rates at young ages are a little more than 100 thousand MDL per year (about
5,000 euros), and for women they barely reach 70 thousand MDL (about 3,500 euros).
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Figure 3.

Men s and women s annual labor income, consumption and life cycle deficit,
per capita, MDL.
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Note: LCD_M - life cycle deficit men, LCD_W - life cycle deficit women;
Cons_M - consumption men, Cons_W - consumption women;

YL_M - labor income men; YL_W - labor income women.

Source: author s calculations.

It should be noted that the profile of labor income for men and women is different. For men, the
curve is shifted to the left (toward younger ages), and the maximum per capita income falls on the age
of 30-37 years. Perhaps this is due to the fact that the population of young ages is more represented
in sectors with higher wages (IT, trade, services, etc.), while the population of older ages is more
heavily employed in agriculture, where, traditionally, wages are much lower. It should be noted that
such a profile is typical for some CIS countries (for example, Russia) and developing countries
(JeHuceHko, Ko3noB, 2019). In economically developed countries of Europe such as Austria, France,
Germany, ltaly, the distribution of labor income has a profile shifted to the right, towards more
mature ages, while the maximum income from employment falls on the pre-retirement age, when
people reach a high position in the professional sphere and receive higher wages (Hammer et al
2015).

For women, the labor income curve has a more uniform profile with some shift to the right. The
period of highest labor income (per capita) is between 35 and 55 years of age, reflecting the higher
employment rate of women in the formal economy.

Income from self-employment makes up a small share of total labor income for both men and

women. Thus, for men, the annual rate per capita is 16.7% of the total labor income per capita, and
for women - 13.3%. However, income from self-employment for men (per capita) is almost twice as
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high as for women in the most active working ages, while for women it increases in post-retirement
ages, when a small pension forces self-employment to earn a living,

The age profile of public consumption per capita for men and women differs at certain age intervals.
For women, the excess is observed at young ages associated with childbearing (18-40 years), mainly
due to child allowances and social assistance, and for men at retirement age due to higher pensions
compared to women (Fig.4 and 5). Attention should be paid to the relatively low level of public
transfers, other cash, (inflows) for women, reflecting benefits for childbearing and raising children.
Thus, the highest value is observed for the point corresponding to 30 years - 13.4 thousand MDL per
year per capita (about 600 euros). The aggregate indicator of public transfers, other cash, (inflows) for
women aged 30-40 is 43.9% of the total consumption of this age group.

Figure 4. Figure 5.
Public transfers, inflows, men Public transfers, inflows, women
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Source: author s calculations.

Gender differences are also observed in the amount of net public transfers in terms of the duration of
their receipt by older people. In 2019, women became net beneficiaries of transfers at age 58 and 6
months, and men at age 63. The total amount of old-age pension contributions is significantly lower
for men, due to fewer years spent as pension recipients in old age. In Moldova, there is a significant
gender gap in life expectancy between men and women, which determines life expectancy in
retirement. For women, life expectancy at age 58 is over 20 years, and for men at age 63, about 13
years®. Thus, women are net beneficiaries of government transfers than men for about 7 years more.
However, annual retirement benefits for women are significantly lower than for men due to lower
pensions, and per capita public transfers are higher for men.

The volume of public current transfers to education for men and women (per capita) does not differ,
while transfers to health care (consumption of services) differ significantly both per capita and in
aggregate. The volume of consumption of public services in health care (aggregate indicator) for
women (6.0 billion MDL) is almost twice as much as for men (3.1 billion MDL), which is due both to the

4 Life table. Centre for Demografic Research, 2019.

95



ECONOMY and SOCIOLOGY June No. 1/ 2022

structure of the population (the predominance of the number of women, especially in older ages) and
consumption characteristics. For women, the per capita lifetime consumption of health care services
is about twice as high as for men starting at the age of 15 (Fig.6 and 7).

Figure 6. Figure 7.
Public consumption, health, aggregate Public consumption, health, per capita,
nominal, by gender, MDL nominal, by gender, MDL
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Source: author s calculations.

In terms of private current transfers, they cover a large part of the LCD, both men and women, but
there are some differences. The women s contribution in private transfers (outflows) in the most
active working ages is more than twice below that of men who are the main donors of private
transfers, especially those aged 25 to 55 (Fig. 8 and 9).

Figure 8. Figure 9.
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Gender differences in transfers within the household (inflows) are manifested in the fact that at a
young age, women receive higher transfers (other than health and education) compared to men for a
longer period. Thus, at the age of 18, the volume of transfers received by women per capita is 17%
higher than by men, and at the age of 30 it is more than three times higher. Women also receive
higher savings returns (Fig.10 and 11).

Figure 10. Figure 11.
Intrahousehold transfers (inflows), men Intrahousehold transfers (inflows),
women
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Source: author s calculations.

The percentage distribution of consumption flows for men and women by age groups (Table 2) shows
that for men, labor incomes cover 75.8% of consumption, while for women this is a little more than
half (51.5%). Since this indicator is calculated based on aggregated data, it also reflects the features of
the age structure, in particular, a higher proportion of women in older ages.

The gender profile of percentage consumption flows by age groups shows that there are no
significant differences for the youngest (0-19 years old) and the oldest (65+). To the greatest extent,
the differences are typical for the age group of 20-34 years old, associated with the reproductive
function of women. During this period, labor income covers only 65.5% of their consumption, another
39.4% falls on private transfers. The role of public transfers in covering women's consumption during
this period is low, moreover, this indicator has a minus sign (-5.1%), meaning that women's
contribution to the formation of public funds (outflows) is higher than their consumption (inflow). In
the 35-59 age group, the share of l[abor income in covering women's consumption rises to 88.8%, the
share of private transfers decreases to 13.7%, and the share of income from the private asset's
redistribution increases (10.4%), while public transfers with a minus sign more than double the
previous age group.

For men in age groups 20-34 and 35-59, labor income exceeds consumption, that is, a surplus of

financial resources is formed, which are distributed to other members of households. Thus, private
transfers act with a minus sign, amounting to 28.8% and 35.5%, respectively. In these age intervals,
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the share of redistribution of private assets in relation to consumption increases for men, respectively
43.9% and 54.2%.

At pre-retirement ages (60-64 years), the share of labor income in relation to consumption decreases
to 55.2% for men, and to 35.9% for women due to the earlier retirement age. Public transfers
(pensions) in relation to consumption are 30.5% for women and 10.1% for men. The share from the
private asset's reallocation decreases to 33.8% for men, while for women, on the contrary, it increases
to 25%, more than twice as compared with the previous age group. This is due to the high proportion
of widows at these ages who become heads of households and, according to the NTA methodology,
these incomes are assigned to them.

Table 2.
Flows as a percent of consumption at each age range, % from aggregate values

MEN
Labor Income 75.6 6.3 115.9 111.3 55.2 18.8
Private Transfers -7.7 53.0 -28.8 -35.5 2.4 1.5
Public Transfers -6.6 223 -29.1 -28.1 10.1 47.3
Public Asset-based Reallocations -1.6 -0.8 -1.9 -2.0 -1.5 -1.2
Private Asset-based Reallocations 40.3 19.3 43.9 54.2 33.8 33.6
Total 100.0 100.0 100.0 100.0 100.0 100.0
WOMEN
Labor Income 51.5 3.1 65.5 88.8 35.9 15.0
Private Transfers 26.8 56.9 39.4 13.7 9.6 9.4
Public Transfers 8.8 23.1 -5.1 -11.4 30.5 45.8
Public Asset-based Reallocations -1.2 -0.8 -1.4 -1.4 -1.1 -1.0
Private Asset-based Reallocations 14.1 17.7 1.6 10.4 25.0 30.7
Total 100 100 100 100 100 100

Source: author s calculations.

CONCLUSIONS

Age profiles of labor income and consumption of men and women were analyzed by using the National
Transfer Accounts (NTA) for Moldova (2019). The age distribution of labor income and consumption made
it possible to show gender differences in the formation of a life cycle deficit, that is, a period when men or
women earn more than they consume. The results showed that there is a large gap in labor income
between men and women throughout the life cycle, while the gap in consumption is negligible at all ages
except during childbearing years, when women account for significantly more of both public and private
consumption. Low labor incomes at working age and higher consumption during childbearing make
women economically dependent throughout their lives.

The contribution of men to the formation of public funds compared to the contributions of women is
higher in working age, due to the large difference in labor income. Because of higher employment
and higher incomes, men contribute more to public funds and finance most of the consumption
needs of children.
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The shortfall in the women's economic life cycle is financed mainly by private transfers, which
underscores and perhaps exacerbates women's economic subordination and financial dependence.
The low level of participation in the labor market, especially of women with children under the age of
6, as well as low social transfers compensating the costs associated with the birth and upbringing of
children, may hinder the realization of the reproductive intentions of families. In the context of a
declining birth rate and an acute demographic crisis (Gagauz et al. 2021), increasing the role of the
state in supporting families with children seems to be one of the important areas of social policy.

Note that this study focuses only on the market economy (unpaid domestic work is not included),
while in all countries women perform (much) more unpaid domestic work than men (). Time use data
for Moldova (from which unpaid work could be calculated and converted to monetary units) are only
available for 2012, so it is not possible to analyze the gender gap, including unpaid domestic work.
Accounting for unpaid domestic work in measuring the gender dependency gap remains a challenge
for future research.
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ABSTRACT

In Moldova, like in other countries of Eastern Europe, after the 1990s, fertility transition from the
traditional model to the modern one is occurring. A stable fertility decline was observed up to 2004,
while the total fertility rate settled at 1.7-1.8 births per woman in the following years. Although the
indicator is higher compared to other states, the factors determining this level and the likely future
trends are essential questions to be asked. We assume some of the sociodemographic characteristics
of women, the socioeconomic and cultural context impact the reproductive behavior and determine
whether to keep the traditional model or switch to the modern one. The research is conducted to
highlight the differences in women's reproductive behavior and the sociodemographic characteristics
that impact the number of children born.

The research is based on the" Generations and Gender Survey" conducted in Moldova in 2020. A
detailed profile of women's reproductive behaviour was presented on the base of four identified
clusters, which characterize the fertility transition from the traditional to the modern model. Findings
reveal that the traditional model of reproductive behavior with a large family or, at most, with two
children is prevalent. Medium and high education, late age at marriage and urban residence of
women have a negative effect on the number of children ever born. The study quantifies the
heterogeneity of reproductive behavior and has important implications for the scientific perception of
current trends and prospective fertility dynamics in Moldova.

Keywords: fertility transition, reproductive behavior, traditional fertility model, modern fertility model,
Moldova

In Moldova, ca siin alte tari din Europa de Est, dup& anii 1990 are loc tranzitia fertilitatii de la modelul
traditional la cel modern. Scaderea stabila a fertilitatii a fost observata pana in 2004, Tn anii urmatori
rata totala de fertilitate s-a stabilit la un nivel de 1,7-1,8 nasteri pe femeie. Desi acest indicator este
mai Tnalt in comparatie cu alte state, factorii care determina acest nivel si tendintele viitoare posibilele
prezinta o intrebare de cercetare importanta. Presupunem ca caracteristicile sociodemografice ale
femeilor, particularitatile contextului socioeconomic si cultural au un impact asupra
comportamentului reproductiv si determina fie pastrarea modelului traditional, fie trecerea la cel
modern. Pentru a raspunde la aceste intrebari, a fost realizatda o cercetare pentru a evidentia
diferentele Tn comportamentul reproductiv al femeilor, precum si caracteristicile sociodemografice
care influenteaza numarul de copii nascuti vreodata (mediul de resedinta urban sau rural, nivelul de
educatie, varsta la primul contact sexual, varsta la prima cadsatorie, varsta la prima nastere, lungimea
intervalelor protogenezic si intergenezic).

Lucrarea se bazeaza pe cercetarea "Generatiile si Gender” realizat in Moldova in anul 2020. Pe baza a
patru grupuri identificate a fost prezentat un profil detaliat al comportamentului reproductiv al
femeilor, care caracterizeaza tranzitia fertilitatii de la modelul traditional la modelul modern.
Constatarile arata ca in Moldova modelul traditional al comportamentului reproductiv predomina fie
cu o familie numeroasa, fie cu cel mult doi copii. Nivelul mediu si inalt de educatie, varsta tarzie la
casatorie si resedinta in mediul urban ale femeilor au un efect negativ semnificativ asupra numarului
de copii nascuti. Studiul cuantifica eterogenitatea comportamentului reproductiv si are implicatii
importante in perceptia stiintifica a tendintelor actuale si a dinamicii prospective a fertilitatii Tn
Moldova.

Cuvinte cheie: tranzitia fertilitatii, comportamentului reproductiv, model traditional al fertilitdtii, model
modern al fertilitatii, Moldova.
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Mocne 1990-x rogos B Mongose, Kak 1 B ApYrux ctpaHax BoctouHo EBponbl, NponCXoanT nepexos
poOXAaeMoCTX OT TPAAULMOHHOW MOAEeNn K COBPEMEHHOW. YCTOMUMBOE CHUXEHWE POXAaeMOCTU
Habnganock BNAOTh A0 2004 r., a B nocieayroLLme rogsl CyMMapHbIi KO3GOULMEHT poXAaeMoCTH
yCTaHOBW/CA Ha ypoBHe 1,7-1,8 poxaeHNI Ha OAHY XeHLMHY. HecMoTpsa Ha TO, YTO 3TOT NoKasaTtesb
BblLLle, YeM B APYrux CTpaHax, Bonpoc o dakTopax, onpejenstomx 3ToT ypoBeHb N O BO3MOXHbIX
OyayLnx TeHAeHUMSaX MpeacTaBasetT ocobyto BaXHOCTb. Mbl npegnonaraem, 4To COLMaNbHO-
Aemorpaduyeckme  XapakTepuUCTUKM  XKeHLMH, OCOBEHHOCTV  COLManbHO-3KOHOMUYECKOro W
KyNIbTYPHOIO KOHTEKCTa B/IVAIOT Ha PenpoAykTUBHOe MoBejeHMe 1 ornpeaenstoT AMbo coxpaHeHue
TPaANLMOHHOM Mogenn, NMbo nepexos K COBPeMeHHOM. YTobbl OTBETUTL Ha 3TW BOMPOCHI, 6bIIO
npoBefeHo 1CCe0BaHMe, HanNnpaBNeHHOEe Ha BbIBIEHME pasinynii B penpoayKTMBHOM NoBeAeHnN
XeHLUMH, @ Takke coumanbHo-gemMorpaduyeckmnx xapakTepucTuk, BASIOWMX Ha YMCI0 POXAEHHbIX
JeTel (NpoXMBaHMe B rOPOACKON U CeNbCKOM MECTHOCTHY, YPOBEHb 06pa3oBaHKs, BO3pacT Hayana
NOMOBOM XW3HW, BO3pacT BCTYMN/AeHWS B 6pak, BO3pacT Npu poXAeHUW nepBoro pebeHka, ASMHa
NPOTOreHeTNYecKoro N NHTepPreHeTUYeCcKoro MHTepPBanos).

Pa6oTa OCHOBaHa Ha AaHHbIX UCCeA0BaHUS «[1OKONEHUA N reHAep», NpoBeaeHHoro B Mongose B
2020 r. Ha oCHOBe 4eTblpex BbIBNEHHbLIX K/IacTepoB 6bin MpeAcTaBneH MOAPO6HbIA Npodub
PEenpoAyKTVBHOrO  MOBEAEHUS  KEHLUMH, XapaKTepu3ylowWmii  Nepexos  pPoXAaemMocTn  oT
TPAAULMOHHOM MOZEeNN K COBPEMEHHO. Pe3ynbTaTbl MokasbiBatoT, YTo B Mongose npeobnajaet
TPAANLMOHHAs MOZeNb PenpoAyKTMBHOMO NoBeAeHns IM60 C MHOTOAETHO cemMbeid, TIM60 MakCUMyM
c ABymMs geTbMu. CpeaHee 1 Bbicluee 06pa3oBaHMe, MO3AHMI BO3PacCT BCTyMAeHUs B 6pak U
NPOXMBaHMe B ropoAe 3TV XapaKTePUCTUKN XEHLUMH OKa3blBalOT OTPULATENIbHOE BAVISIHUE Ha YNCIO
POXAEHHbIX  geTell.  WccnegoBaHve — JaeT  KONMYECTBEHHYK — OLEHKY  HEOAHOPOAHOCTU
PenpoAyKTVBHOrO MOBEAEHNS M MMEEeT BaXHOE 3HaueHWe AN HAy4yHOro BOCMPUSTUA TeKyLLUMX
TEHAEHUMI 1 NepcnekTUBHOM ANHAMMKIN POXAAeMOCTV B MongoBe.

Knroyeesie cs08a: nepexod poxcdaemocmu, penpodykmugHoe nogedeHue, mpaduyioHHAs Modens
poxcdaemocmu, cospemeHHAs Modens poxcdaemocmu, Mosadoesa.

JEL Classification: J13, J29, J33.
UDC: 614:612.6(478)

INTRODUCTION

In Moldova, as in other countries in the Eastern European region, the modification of reproductive
behavior models occurred very quickly after the 1990s, influenced by the socioeconomic, cultural and
ideational transformations that took place after the breakup of the USSR and the achievement of
independence. The specific characteristics of the second demographic transition, such as the
postponement of births to older ages and the increase in the mean age of the first birth, became
more pronounced, confirming the hypothesis regarding the convergence in fertility dynamics
(Sobotka, 2017), while the persistence of the national specificity demonstrates the complex nature of
this process.

Trends in fertility postponement are well documented in Central and Eastern Europe. However,
Moldova was often omitted from comparative studies due to the low reliability of the population
statistics or the low interest in the small European country. However, the case of Moldova is unique if
we consider the territorial location bordering the EU and the high territorial mobility of the
population.

The fertility postponement in Moldova follows the general pattern characteristics for most countries
that have completed or are in the process of fertility transition (Frejka, 2012). At the current stage,
Moldova is going through the second phase of the transition, which is highlighted by the continuous
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decrease in fertility among younger women and its increase at older ages (Gagauz, Grigoras, 2017).
Compared to other ex-Soviet countries in the European region (Russia, Ukraine, Belarus and the Baltic
States), Moldova's fertility transition proceeds slower. The age profile of fertility has an intermediate
character of the transition from the early model to the late one (Grigoras, 2019). Births delayed to
older ages partially recover, causing the fertility of young cohorts to decline. However, the fertility
level in Moldova is higher than in other European countries due to the higher birth intensity of rural
women and their high share in the total population (Gagauz et al., 2021). The fertility transition, which
is also associated with total fertility rates declining, unfolds differently within distinct social groups of
women, with some adopting modern reproductive behavior more quickly while others still follow the
traditional pattern. No studies address this issue, and the current paper aims to fill this gap.

The article presents the specific reproductive behavior of Moldovan women in the fertility transition
from the traditional to the modern model. Their characteristics such as place of residence, education,
age of onset of sexual activity, age at first marriage, age at first birth, and length of the protogenetic
and intergenetic intervals are analyzed. Considering the complexity and versatility of the fertility
transition, we applied a holistic approach using cluster analysis to generalize this process and obtain a
limited number of significant types of reproductive behavior.

The paper is organized as follows: first, a brief description of Moldova's socioeconomic situation and
cultural context is provided. Then the theoretical framework and the analysis of the previous studies
that constitute methodological support for exploring the fertility transition in ex-socialist countries are
presented. Data and the method for developing the typology of women's reproductive behavior are
presented. In the subsection related to the presentation of the empirical results, the four clusters of
women are analyzed, which characterize the transition process from the traditional to the modern
model. Some research limitations are mentioned.

SOCIOECONOMIC, CULTURAL AND INSTITUTIONAL CONTEXT OF FERTILITY
TRANSITION

After gaining independence in 1991, Moldova faced a long-lasting socioeconomic crisis, which
significantly affected the population's living standards and increased the risk of poverty. Despite
multiple reforms over three decades, it has failed to achieve significant socioeconomic progress and
ensure a decent standard of living for the country's population. In 2021, the GDP per capita was USD
3753.9, or USD 15637 in purchasing power parity, two times lower than in Romania and three and a
half times lower than in Germany. Moldova is one of the poorest countries in Europe, with every
fourth household living below the poverty line (poverty headcount ratio at national poverty lines). The
number of children in the family is a predictor of exposure to poverty, with over 40% of all families
with three children having incomes below the poverty line (NBS, 2021).

A low level of urbanization (42.3% at the beginning of 2022) determines the population's lifestyle.
Socioeconomic, cultural and demographic disparities between the urban and rural areas significantly
impact population reproduction in Moldova. In the urban environment, the level of education and the
employment rate of the population, including women, is higher. Families in the urban environment
often face problems combining professional and family roles, which presents a constraining factor for
the realization of reproductive intentions (Chistruga-Sinchevici, 2021). In rural areas, families with
children have little access to extra-familial education services and limited employment opportunities,
affecting human capital development.

The low level of employment, especially in rural areas, determines the high share of uninsured
beneficiaries of maternity and childcare benefits and has a negative impact on the financial situation
of families after the birth of a child. Of the total number of single benefit beneficiaries for the birth of
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a child in 2020, about two-thirds were uninsured people, and of the beneficiaries of monthly
allowances - about 45%. The ratio between the monthly allowance and the subsistence minimum
(2020) for insured persons was approximately 104.6%, while the uninsured being 82.9% (NBS, 2020).

The reproductive behavior of Moldovan women is associated with the relatively low rate of
contraceptive use. According to GGS data, more than half of married or cohabiting women (55.1%)
use contraceptive methods, including 42.2% using modern methods of contraception. The financial
inaccessibility of modern methods of contraception and the low level of public awareness are the
main reasons for their low prevalence. Oral hormonal contraception is used by a small proportion of
women (5%), the intrauterine device (10%) and the condom (21%) being more common (Gagauz,
2022). Unmet need in contraception constitutes 21% for women who are married or in union (Koops,
2022). Abortion remains one of the methods of birth control within the family. Despite a reduction,
the abortion rate is relatively high (29 per 100 live births in 2021).

The family occupies a superior position in the lives of individuals, regardless of their demographic
characteristics: age, sex, ethnicity, social status, and level of education. The ideal number of children
in the family is much more than two. According to the GGS study, over half of respondents (52.6% of
men and 57.5% of women) support the idea that the ideal number of children is three and more, and
44.0% of men and 40.2 % of women consider the ideal number of children to be two (Gagauz, 2022).
The role of women in society can be characterized as modern in the public sphere and predominantly
traditional in the private sphere, with women returning to the leading role in raising and educating
children and performing household tasks (Kellum, 2020; Gagauz & Chivaciuc, 2021).

Moldova is a multi-ethnic country, with the largest share of the total population belonging to
Moldovans/Romanians (80.6%), Slavic ethnic groups - Ukrainians, Russians and Bulgarians (12.4%),
Gagauz people (Turkic people) present 4.5%, other ethnic groups account for 2.5%. Over 90% of the
population declare themselves Orthodox (NBS, 2017).

The synergistic impact of all economic, social, institutional and cultural factors determines the specific
peculiarities of the fertility transition from the traditional to the modern model in Moldova, while the
differences between social groups within society, the prevalence of some or other reproductive
behaviors present an indispensable component of this process.

THEORETICAL FRAMEWORK OF RESEARCH

The theoretical framework of the research constituted the theory of the second demographic
transition (Lesthaeghe, van de Kaa, 1986) which assumes a complex adaptation of the entire
demographic behavior model to a changing lifestyle, which, as a rule, results not only in a change of
the age-specific fertility rates but also in fertility decrease, especially at the initial stage of the
transition (Zaharov, 2012).

More than two decades after the emergence of the second demographic transition theory, regional
differences in the fertility transition are found to be determined by deep-rooted cultural traits and
patterns of social organization over time, as well as by much older systems of kinship and family
organization specific to each country (Lesthaeghe, 2014). The fertility transition experience of
different regions and countries shows an extensive array of combinations of second demographic
transition features and timing profiles, this heterogeneity being equally contingent on historical path
dependency and diverging contemporary socioeconomic and cultural evolutions (Lesthaeghe, 2020).

Given that in the countries of Central and Eastern Europe, the demographic changes associated with
the second demographic transition began in the 90s period of the last century, there is a significant
lag in the dynamics of fertility indicators compared to Western countries where fertility transition has
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ended or is at its final stage. Some national peculiarities leave an imprint on this process. It is
predicted that eastern European countries "are likely to experience further increases in pre-marital
cohabitation and in the accompanying feature of higher fertility outside wedlock. However, diversity
in degrees of cultural acceptance will result in persistent regional differences as well" (Lesthaeghe,
2020).

In addition to the second demographic transition theory, the research is also based on the Theory of
Conjunctural Action (Johnson-Hanks et al, 2017), which emphasizes the role of the social context in
which the individual interacts. Demographic events are interpreted as "social facts", the results of
social action that occurred under the impact of the social structure and context. Demographic
contexts involve social factors that very the fertility level of different groups of women. Although
modeled as synchronic structures, conjunctures are in constant flux (Johnson-Hanks, 2007). Thus,
reproductive behavior is not an abstract one, it is influenced by several specific factors such as the
woman's level of education, employment, access to family planning services, the existence of a
partner, the benefits of childcare leave at the time, etc. For example, women who were enrolled in the
educational system for a longer time and then devoted themselves to professional careers when they
were ready to start a family and give birth to a child did not find the right partner. This while women
with a low level of education and limited access to family planning services faced an unplanned birth
although they wanted to control their fertility. Employment or housing conditions, divorce or the
death of the partner also present some life conjunctures with an impact on fertility as many other
events, the overlapping of which can cause the decline or increase of fertility.

Unlike the theory of the second demographic transition, which explains the fertility transition through
macrosocial changes, the Theory of Conjunctural Action draws attention to the role of life
circumstances (conjuncture), which influence individuals' decisions regarding childbirth. Therefore, it
comes with explanations of fertility differences at the meso- and micro levels. Although certain
scientific records regarding the impact of the vital conjuncture on the distinct reproductive behavior
are not presented in this paper, we do not omit its implications at the individual and general level.

LITERATURE REVIEW

Several comparative studies have concluded that although there is convergence in terms of the
trajectory and structure of fertility transformation in the transition from the traditional to the modern
model, the tempo of fertility is a primary factor for diversity (Billari, 2017; Matysiak et al., 2021). For
the countries of Central and Eastern Europe, this region is forecast to converge with cohort fertility
levels of around 1.75-2 children per woman, the proportion of women who have not given birth to
any children during their reproductive life of 10-20 %, as well as emphasizing the model of families
with two children (Zeman et al. 2018).

Among the essential sociodemographic characteristics of the population that influence the fertility
transition, higher or lower fertility levels, is the ratio between the urban and rural population (Kulu
2014) and the population's education (Brzozowska, 2015). In the urban area, the fertility transition
starts earlier, the fertility level is lower and more intense in the late ages, and the postponement of
first births is determined by the transition from traditional to modern reproductive behavior model
(Kulu, 2013; Buelens, 2021). Among women with a high level of education, the traditional type of
reproductive behavior is not widespread (bypayukas &TepelieHko, 2018).

Unlike Western European countries, in Central and Eastern Europe the association between the level
of education and the probability of having children of ranks higher than one is negative. The transition
to the second/third birth appears as negative for Hungary, Russia, Ukraine (Sobotka, 2017). In
Romania, women with higher education try to make up for the postponement of their first birth by
having at least one child by the age of 30, but in most cases, they limit their offspring to only one
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child. Thus, a persistent negative effect of the higher level of education on the probability of having a
second child is observed (Muresan, 2010).

Recent studies demonstrate that differences in the intensity and tempo of fertility are observed not
only between regions and countries, but also at the subnational level. Spatial variations of fertility
timing in European regions and how they have changed in the last three decades confirm that there is
no clear relationship between fertility intensity and the average age at motherhood, significant spatial
variations are found, including within countries. Also, postponement transition was not equal in onset
and speed within countries (Buelens, 2021). According to data for Slovakia for the last three decades
after the collapse of the socialist state (Sprocha et al., 2022), it turns out that economic factors are
identified as important for explaining spatial differences in fertility rate, along with some cultural
factors that determine changes in fertility tempo.

The current study complements the empirical studies on the particularities of the fertility transition in
Eastern European countries using GGS data from Moldova. Based on the identified clusters, specific
characteristics of the types of reproductive behavior associated with the traditional or modern model
are presented.

RESEARCH DATA AND METHODS

The research is based on the "Generations and Gender" Survey conducted in Moldova in 2020. The
nationally representative sample included 10 036 respondents aged between 15 and 79 from 153
localities (GGS, 2020). Given that the age at first marriage and at first birth are the main indicators of
the fertility postponement and, therefore of the fertility transition from the traditional model to the
modern one (Sobotka, 2008; Brzozowska, 2021) they were selected as criteria for clustering.

The sub-sample consisted of women aged 20-49 who had given birth to at least one child (N=2079).
The respondents who mentioned the month and year of first marriage registration and the month
and year of the first birth were selected (N=1546). Cases with errors were excluded. Women who are
currently in their first partnership and have given birth to at least one child were added to this
number (N=85). Thus, the sub-sample consisted of women aged 20-49 who registered their first
marriage or are in their first partnership and gave birth to at least one child (N= 1631).

The typology development technique was based on hierarchical cluster analysis by the Ward method
(EImer, 1999). Four types of reproductive behavior were identified, being analyzed as separate
subsamples through the lens of the main sociodemographic characteristics of women. Statistical
procedures available in SPSS, such as descriptive analysis and frequencies according to different
sociodemographic variables, were used. The attributes of clusters/models of reproductive behavior in
relation to the others were analyzed. To identify the most suitable model several clustering tests were
performed.

The early age of marriage, of the first partnership, and of the first childbirth were considered
characteristics for the traditional model of reproductive behavior. The childbearing postponement
was viewed as a feature of the modern model. Thus, to highlight the clusters, four sets of age at first
birth and first marriage/first partnership combination were identified (Table 1). The traditional model
of reproductive behavior assumes that the first marriage occurs by age 22, and the birth of the first
child — by the age of 23. Women who met these criteria were divided into two types of reproductive
behavior. The first was considered "traditional with a large family" which included women who gave
birth to three or more children, and the second was "traditional with at most two children". The
modern type of reproductive behavior was divided into "transitional to modern" and "modern",
differentiated by the calendar of births and marriages. Thus, the "transitional to modern" type implies
the first marriage between the ages of 22 and 23 and the first birth between the ages of 22 and 24. In
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contrast, the "modern" type is associated with the first marriage at 24 and over and first birth at 25
and over. The selection criteria values correspond to the observed trends in the age structure of
women at marriage and childbearing.

Table 1.
Criteria for clustering by the type of reproductive behavior (N= 1631)

Types of reproductive Age at first Age at first Number of
behavior marriage birth observations
Traditional with large family

Up to age 22 de ani Up to age 23 de

2 Traditional VYith at most two ani 574
children

3. Transitive to modern ages 22-23 ages 22-24 495

4, Modern 24 + 25+ 220

Total 1631

The descriptive statistics in Table 2 show the percentage distribution of women by cluster and
according to marital status (at the time of the interview), age group, education level and area of
residence. A small number of women declared cohabiting relationships, which limited the possibilities
of analyzing this variable. Only in the fourth cluster (modern) does the number of cases present a
higher proportion (21%), while in the first three, their share is insignificant (less than 5%). Given that
living together with a partner is a precursor to marriage in Moldova and does not replace legal
marriage, a low proportion of married women indicated the experience of partnership within the
GGS.

Table 2.
Cluster's descriptive statistics

Age groups, % Education’,%

2
L) s —
g2
] . .
SRR 2029 3039 4049 LOW  Medium High ol Urban
Sla level level level
[
Traditional with 330 12 113 224 262 33 213 91 233 72

numerous family

Traditional with at

. 558 16 53,2 26,3 38,4 39,9 421 20,3 43,9 33
most two children

Transitive to modern 484 11 33,0 36,1 23,9 19,2 28,2 50,3 29,7 47,3

Modern 174 46 24 15,2 11,5 7,9 8,5 20,3 3,1 12,5

Total 1546 85 100 100 100 100 100 100 100 100

> The low level of education, according to the classification given by the National Bureau of Statistics, involves at most
secondary education; the medium level- at least secondary/high school education and at most college education, and
the higher level - at least higher education (cycle |).
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Each cluster was analyzed separately in terms of women's sociodemographic characteristics such as
the area of residence, level of education, the mean age of sexual relations onset, the mean age at first
marriage/partnership, the mean age at first birth, the length of proto- and intergenic intervals.

Table 3.
Statistical tests to compare the differences between the key clusters’ characteristics

B Sig. Exp(B) B Sig. Exp(B)
Education level 934 000 2.545 856 .000 2354
(higher education)
AR EITES 1.609 .000 4.998 429 012 1.536
(urban)
Protogenetic interval 334 .076 1.396 .990 .000 2.692
Age of first sexual 795 001 2214 362 013 1436
intercourse
Constant -4.419 .000 .012 -4.768 .000 .008
Observations number 374 840
Nagelker R Square .378 273

A series of binomial logistic regressions were performed to test the statistical significance of the socio-
demographic characteristics of women with different types of reproductive behavior identified. For
this purpose, the models were compared: the "traditional with large family" and the "modern" type.
The logistic regression model was statistically significant, x2(4) = 118.354, p < .0005, and explained
37.8% (Nagelkerke R2) of the variance in predictor variability of reproductive behavior. The four
independent variables registered a significant statistical difference: the place of residence, the level of
education, the protogenetic interval, and the age of first sexual intercourse (Table 3).

Comparing the models "traditional with at most two children" and "transitive to modern",
demonstrated that the logistic regression is statistically significant, x2(4) = 191.137, p < .0005. The
model explained 27.3% (Nagelkerke R2) of the variance in predictor variability of reproductive
behavior. Statistically significant differences were recorded for the four independent variables
(predictors).

It should be noted that the traditional model with at most two children also included women from
rural areas, who gave birth to their first child at younger ages, until 22 years old (at the moment of the
study). By the end of the reproductive period, they may give birth to more than two children and
engage in the traditional model with a large family. Given the fact that the share of these women is
insignificant in the total number of women in the cluster (40 cases, 6.9%) they were not excluded from
the cluster.

Age is a key indicator that determines the probability of having children and their number. Even with
the same characteristics, such as the place of residence or education level, the likelihood of having
children/achieving reproductive intentions is higher for women aged 35-49. For this reason, female
reproductive behavior is analyzed in general for women aged 20-49 and by separate age groups to
provide a detailed typology's description.
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MAIN RESULTS

The four clusters of women that differ in characteristics of reproductive behavior according to the
weight in the total selected sample are presented as follows: the first cluster, "the traditional model
with a large family," comprised 21.1% of women; the second cluster, "the traditional model with at
most two children" turned out to be the most numerous (35.4%); the third "transitional to modern"
cluster, was also quite considerable (30.5%); while the "modern model", smallest by size included 13%
of women (Figure 1).

Figure 1.

Typology of Moldovan women's reproductive behavior models, in %
Source: developed by authors based on Generations and Gender data, 2020

13,0

® Traditional with numerous family Traditional with at most two children

Transitive to modern Modern

Type | "traditional with numerous family".

This type of reproductive behavior is more specific to rural women (80%) with a medium and low level
of education, respectively, 48.8% and 40.6%. The average number of children born during
reproductive life is 3.4 children per woman.

The first births occur early, the average age of the mother at the first birth being 19.8 years, and the
early onset of sexual relations before the age of 18 is characteristic for about 40% of the respondents,
while between the ages of 18 and 23 it amounts to 60%. Often, marriage occurs because of an
unplanned pregnancy and the protogenetic interval (the period between marriage and the first birth)
less than 9 months is recorded for 59.7% of women. The birth of subsequent children occurs in short
succession - "one after another", the median interval between the first and second birth being 3.1
years.

In the cluster of the traditional type with a large family, women aged 35-49 make up 64.5%, while
those aged 25-34 - 35.4%.
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Type Il - "traditional with at most two children".

As in the previous cluster, marriage and the birth of the first child occur at young ages, but rigorous
control over subsequent births is observed, with most women giving birth to at most two children
(75.4%). The average number of children born is 1.87 per woman.

The average age at first marriage is 19.7, and the average age at first birth is 20.3. The model stands
out by recording the greater distance between the first and the second birth (the median age is 4.02).
About 47.9% of respondents record protogenetic intervals of up to 9 months, 42.1% - more than nine
months to 2 years and 10% - more than two years. For these women, the onset of sexual relations
towards the age of majority is characteristic. Those who started sexual relationships between 18 and
23 years record 65.8%, while towards the early ages of up to 18 years 34.3% of the respondents, and
only 6.5% towards the age of 24 and above. Like the "traditional with a large family" model, the
"traditional with at most two children" is more specific to women from villages (71% of the total
number of women in this cluster). Most respondents have secondary education - 57%, low-level
education - 29% and only 10% - higher education.

Within this cluster, women aged 35-49 constituted 51.3%, those in the active reproductive period -
ages 25-34 (34.2%), and ages 20-24 (14.5%).

Type lll, "transitive to modern".

Compared to previous clusters, marriage at older ages and more rigorous birth control takes
emphasis, which causes women to have fewer children on average. Women marry around 23-25
years (average age at first marriage - 23.4) and give birth to their first child on average at age 24,
recording a more extended period of married life without children. Sexual relations start even later,
after age 19. The "transitive to modern" model includes women with two children in a proportion of
60.6%, one child - 30.9%, and three children or more - 7.9%. The average number of children born per
woman is 1.8. There is more stringent control over first births, as evidenced by a longer protogenetic
interval. For 39.9% of the respondents, this is from ten months to two years. At the same time, 37.2%
of women record the protogenetic interval of even more than two years. Successive births occur at
longer intervals, with at least 4.2 years between the first and second births. For women who have also
given birth to their third child, the intergenetic interval of 5 years is recorded.

Compared to the previous models, there is a higher proportion of women with higher education in
this cluster. Thus, women with secondary education make up 44%, and those with higher education -
39.9%. More than half of the women (53.7%) are from cities. About half of the respondents of this
cluster are those aged 25-34 (51.6%), 35-49 years old record 48.3%, and the youngest respondents
aged 20-24 number 1.4%.

Type IV, "modern”

it is characterized by marriage at older ages and the late birth of the first child. More women in this
cluster have one child - 45.4%, two children - 41.4%, while 13.2% have three children and more. The
onset of sexual relations occurs later compared to the first three types of reproductive behavior, the
average age being 20. There was a higher share of respondents who were initiated into sexual
relations between the ages of 18 and 23 (69.2%) and 17.4% at age 24 and over. Early onset up to age
17 is characteristic for only 13.4% of women in this cluster. Entry into the first partnership occurs at
the age of 23+. Specific to this cluster is the high share of women who gave birth to their first child out
of wedlock (17.1%). The average age at first marriage is 28.7, and 29.3 for a first birth. The average
protogenetic interval is 1.2 years; pregnancy before marriage (protogenetic interval up to 9 months) is
characteristic for 43% of women, more than 9 months to 2 years - 39.1% and more than two years -
18%. The average interval between the first and second birth is four years. Most women have higher
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education - 44.8% and secondary education - 44%. Compared to the "transitive to modern" model and
the other models, the proportion of urban women in the "modern" cluster is higher - 60.9%. Women
aged 35-49 are found in a ratio of 73.6%, those aged 25-34 - 26.4%.

On base of clustering criteria, the respondents were assigned to previously highlighted types
according to age group and place of residence (Table 4). The results demonstrate a proportional
presence of women who fall into the traditional type of reproductive behavior either with a large
family or with at most two children in the age groups 20-34 and 35-49, which constitute more than
half of the total number of women. Among women who have realized their reproductive intentions
(35-49 years), 27.2% referred to the "transitive to modern model" and 14.9% to the modern one.
Young women (ages 20-34) register a higher proportion of those who fall into the "transitive to
modern" model (36.5%), while only 6.7% belong to the "modern" model.

The clustering of women by place of residence once again underlines the fact that the "traditional
type with a large family" has lost its position in the urban area, while the "transitional to modern" and
"modern" ones prevail, constituting about 60%. It is remarkable that in the rural area, the "traditional
with at most two children" type is present in the highest proportion (43.9%).

Table 4.
Results of clustering by women's age groups and place of residence, in %

Rural Urban
20-34 35-49
1. Traditional thh large 17.1 247 233 72
family
2 Traditional VYIth at most 39.7 332 43.9 33.0
two children
3. Transitive to modern 36.5 27.2 29.7 47.3
4, Modern 6.7 14.9 3.1 12.5
Total (%) 100 100 100 100

DISCUSSION AND CONCLUSIONS

The typology of reproductive behavior models demonstrates some particularities of the fertility
transition from the traditional to the modern type in Moldova. The main factors influencing fertility
transition are the place of residence and the education level of women. The persistence of traditional
model, either with a large family or with the limitation of at most two children, was found both among
the older (ages 35-49) and the younger generations (ages 20-34), especially in rural areas and among
women with a low level of education. Traditionally, the fertility of rural women is higher than that of
urban women, being determined by the lifestyle and the lower level of education of rural residents.
The preservation of cultural traditions, higher social control of reproductive behavior, and reduced
opportunities to modernize living conditions make the fertility transition from the early to the late
model slower.

Identified patterns show that changes in reproductive behavior appear in postponing marriage and
the first birth to older ages (tempo effect), causing a decrease in the number of children of higher

m



ECONOMY and SOCIOLOGY June No. 1/ 2022

ranks and an increase in the proportion of families with a small number of children (quantum effect).
Having children at young ages leads to a more significant number of children born during the
reproductive period, while postponing births leads to a decrease in the number of children born. This
finding correlates with other research (Sobotka, 2018).

The recording of the long time gap between the registration of marriage and the birth of the first child
specific to the "modern" model of reproductive behavior elucidates the rational choice of the moment
of childbirth and the control of fertility characteristic of women with a higher level of education. At the
same time, a higher share of women who declared themselves in partnership relations confirms the
hypothesis regarding the diversity of family models in the second demographic transition and the
increase in the share of children born out of wedlock (Lesthaeghe, 2020).

Considering the slow pace of socioeconomic modernization in Moldova, the high level of migration of
the population, especially the young and well-educated ones, the high level of poverty, as well as the
uncertainty regarding the future, we assume that the fertility transition will stagnate or unfold at a
slow pace, the total fertility rate will remain at the level of 1.7-1.8 children per woman. At the same
time, the gap in fertility indicators between Moldova and other ex-Soviet countries in the European
region, where the fertility transition started after the 90s of the last century, may increase.

Our study has some limitations. We analyzed fertility histories of women between 20 and 49, born in
different periods. Their reproductive activity started in the later 1980s - the beginning of the 1990s.
The older generations' reproductive behavior was impacted by families' policies implemented in the
Soviet Union; those who were in the most active reproductive ages in the late 1900s and early 2000s
faced a severe socioeconomic crisis that could negatively affect the number of children born.
Reproductive behavior of the youngest generations is more affected by cultural and value changes.
Thus, they were exposed to different historical, structural, and cultural contexts that may have
influenced reproductive behavior. In addition, various circumstances that determine individual
histories of childbearing, marriage and partnership, whether it is an unplanned pregnancy, separation
from a partner, or divorce, also had a particular impact on women's reproductive behavior and the
number of children born.

Another limitation of our study refers to the use of retrospective data. Although we can expect that

the vast majority of respondents correctly reconstruct fertility histories, we cannot rule out the
possibility of misreporting.
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ABSTRACT

The mass emigration of the youth from Moldova, including educational emigration, usually without a
subsequent return home, has negatively impacted the demographic situation and the number of
students in Moldova's higher education institutions. The internalization of the higher education
system allows Moldova to actively involve itself in educational migration to attract international
students to Moldova's universities and use academic immigration as investment potential for
developing higher education institutions. The article displays the results of an investigation related to
attracting international students to Moldova's higher education institutions. The work is based on the
analysis of national legislation in education and migration fields. The results of qualitative research
were carried out in 2022 by interviewing specialists of higher education institutions responsible for
the work with international students. The study aims to find out opportunities to increase the
universities' potential in attracting international students, possibilities and main impediments in this
process. The results show that to attract international students to Moldovan universities, it is
necessary to determine the institutions or facilities y that could be attractive for international
students. A systematic approach to the development and promotion of educational migration should
be adopted, considering the specifics of the countries in the region and the possibility of amending
the migration legislation.

Keywords: international educational migration, higher education, foreign students, export of educational
services

Emigrarea masiva a tinerilor, inclusiv plecarea lor la studii peste hotare, ca regula fara revenire in
patrie, a avut impact negativ asupra pietei muncii, dar si asupra numarul studentilor in institutiile de
invatamant superior din tara. Internationalizarea sistemului de invatamant superior permite Moldovei
sa se implice mai activ in migratia internationala in scop de studii, pentru atragerea studentilor straini
in institutiile de invatamant superior din Moldova, folosirea imigrarii in scop de studii ca un potential
investitional in dezvoltarea universitatilor. In articolul dat se prezintd rezultatele cercetarii privind
situatia ce tine de atragerea studentilor straini in institutiile superioare de invatamant din Moldova. La
baza cercetdrii au stat analiza legislatiei in domeniul educatiei si legislatiei imigrationale, precum si
rezultatele unei cercetari calitative efectuate in 2022 prin intervievarea personalului responsabil de
lucrul cu studentii strdini din cadrul institutiilor de invatamant superior. Scopul cercetarii consta in
determinarea oportunitati cresterii potentialului institutiilor superioare de Tnvatamant in atragerea
studentilor straini, posibilitatile existente si impedimentele principale Tn procesul dat. Rezultatele
cercetarii au aratat, ca pentru atragerea studentilor strdini Tn institutiile superioare de invatamant din
Moldova este necesara indicarea concreta a institutiilor/facultatilor ce prezinta interes prioritar pentru
studentii straini, elaborarea unei abordari sistemice Tn elaborarea si promovarea imigrarii strainilor in
scop de studii, tinand cont de specificul tarii lor de origine, precum si posibilitatea modificarii
legislatiei migrationale.

Cuvinte cheie. Migratia internationald in scop de studii, invdtamant superior, studenti strdini, export de
servicii educationale

MaccoBas aMurpauma monogexmn MonzoBbl, B TOM 4uUcie Bble3f Ha yyeby B Apyrve CTpaHbl, Kak
npaswio, 6e3 nocsegylollero BO3BpALLEHUS Ha POAMHY, OKasaja HeraTvBHOE B/AUSHME KaK Ha
AeMorpaduyeckyto CUTyauMlo B LENoM, Tak M Ha YMCIEHHOCTb CTYAEHTOB MOAABCKMX By30B. B
JAAHHOW CTaTbe npejcTaBneHbl pesynbTaThl NCCAeA0BAHNSA CUTYaLMK MO NPUBAEYEHNIO MHOCTPAHHbIX
CTYAeHTOB B By3bl MonAoBbl. PaboTa OCHOBbIBAETCA Ha aHaNM3e HaLMOHaNIbHOro 3aKoHoAaTeIbCTBa
B 06/71aCT 06pa3oBaHMA 1 MUTpaLMK, a TakKXke pe3y/nbTaToB KauecTBEHHOro WCCnejoBaHus,
nposegeHHOro B 2022 r. NyTemM NHTEPBBIONPOBAHWSA CreLnanCcToB BY30B, OTBETCTBEHHbIX 3a paboTy
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C WHOCTPaHHbIMK CTyAeHTamu. Llenb unccnefoBaHWs — onpeaennTb BO3MOXHOCTU YBeNNYeHUs
noTeHLUMana yHUBepPCMTETOB B NMPUBAEYEHNM NMHOCTPAHHBIX CTY€HTOB 1 OCHOBHbIE NMPenaTCTBUS /15
AAHHOro npouecca. Pe3ynbTaTbl UCCNEAOBaHUS MOKasany, uTo ANs MPUBAEYEHUS WHOCTPAHHbIX
CTYAEHTOB B  By3bl MoOJ0Bbl HeEObXOAMMO 4YeTKO onpegenvTe 6onee  MNpUoOpUTETHbIE
By3bl/dakyNbTeTbl, MNpeACTaBAsolME WHTepec AN WHOCTPAHHbLIX abuTypUeHTOB, BblpaboTaTb
CMCTEMHBIN NOAXOZ4 B pa3paboTke M MPOABMXEHUN 06pa3oBaTe/ibHOM MMMUrpaUMK C yYeToM
cneundurKn CTPaH MPOUCXOXAEHUS CTYAEHTOB, a Takke PacCMOTPeTb BO3MOXHOCTb W3MEHEeHUs
MUrPaLMOHHOIO 3aKOHOAATENbCTBA.

Knrouyeeswlie caoea: mexcoyHapodHas 06pa3oeamensHas MU2payus, seicuiee obpasosaHue,
UHOCMPAHHbIe CmydeHMbl, 3KCNOpM 06pa308amMesnbHbIX ycay2

JEL Classification: F22, H100, 120
UDC: 314.742(478)

INTRODUCTION

Participation in the education services international market offers countries the possibility to get
economic, demographic and political dividends, as the demand for the education provided in the
country and its quality increases the country's image internationally. According to World Trade
Organization's data, the volume of the world education market is 50-60 billion US dollars, which is
controlled by countries such as the USA, UK, Austria, France, and Germany. At the same time, the
number of youth interested in educational migration is also growing.

For recent decades, half of the students in the world market have come from Asian countries. China,
Correa, Malaysia, India, and Hon Kong are leading countries in this sense. In the second place, there
are Near Eastern Arab countries and North African countries such as Morocco, Iran, Jordan, Algeria,
and Palestine. The leaders of the international education services market are the USA, earning on
international students fifteen times the amount that the government earmarks for this purpose. In
addition, the UK, German, French, Austrian, Canadian and Spanish higher education institutions take
an active part in attracting international students. At the same time, a rise in the activity of relatively
small countries as Estonia and Czechia was noticed in recent years in the market of educational
services, which implement systematic policies aiming to improve the methods in attracting
international students, facilitating their adaptation and integration up to their naturalization.

Consolidation of the competition for highly qualified human resources both among developed
countries and rapidly emerging countries, as well as the perception of educational migration as a
factor of countries' high competitiveness and increase of human capital, are global trends in today's
field of migration processes (Ignatova & Gorbunova, 2020). Educational migration flows become more
intense, and the question is whether the Moldovan higher education system will profit from this
possibility and what role it will play in this process.

The work aims to highlight the possibilities for the participation of Moldovan higher education
institutions in the international market of education services and factors contributing to this process
or halting it.

RESEARCH METHODOLOGY
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The study is based on legislation in higher education analysis concerning the transition of the Bologna
system, immigration law, statistical and administrative data.

A qualitative study was carried out through in-depth interviews with specialists from the Ministry of
Education and Research and the Ministry of Interior Bureau of Migration and Asylum (2 interviews), as
well as the university's staff responsible for the work with international students (15 interviews). The
study was conducted in May 2022. The main purpose is to determine the positions of universities in
attracting international students and their opportunities/needs for intensifying these processes. The
interview guide contained blocks of questions regarding the availability of academic staff, necessary
infrastructure, the possibility of mutual recognition of diplomas, impediments to increasing the
number of international students, etc.

LITERATURE REVIEW

Educational migration matters are given great attention by UK, German, and Slovenian scientists in
their research (Ribeiro, 2021; Rehak, 2020; Velazquez, 2022; Osler, 2020) etc., as well as in post-Soviet
countries such as the Russian Federation, Belarus, Ukraine, Kazakhstan and others (Zamotin, 2016;
Varshavskaya&Chudinovskikh, 2014). Education is perceived as one of the tools of migration and
integration policies (Mukomel, 2015)

Some research mentions that with the decrease of the birth rate and population ageing, it is
necessary to activate the immigration policy, including the one concerning education-related
immigration. To attract qualified human capital to the economy is required to improve the work on
attracting foreign citizens to study with the possibility of their subsequent naturalization (Fokeeva &
Rytova, 2020, Tihonova & Kormiltchik, 2017). The trans nationalization of higher education, cross-
border presentation of educational programs, the influence of the global knowledge hierarchy, image
and reputation of higher education institutions, non-uniform mobility of educational migration,
differentiation of the value of international higher education, correlation of matters of migration,
citizenship and development of education system were studied (Waters & Brooks, 2021; Velazquez &
Eghert, 2022). A significant number of works are devoted to the systemic approaches in overcoming
cultural and social barriers for foreign students, especially from the countries of the global south, the
definition of basic criteria for their best integration (Abdulai et al., 2021).

ANALYSIS OF LEGISLATION IN EDUCATION AND MIGRATION

Since 2005 Moldova, along with 47 other countries, has been a part of the Bologna process®. Though
with certain flaws, the reforms carried out under this process in the field of higher education allowed
the country to implement the provisions of the Bologna process. The following aspects were
implemented: (a) the system of comparable degrees, including the implementation of the academic
transcript to ensure the employment possibility for European citizens and increase the international
competitiveness of the European Higher Education; (b) the introduction of two-cycle education:
undergraduate and postgraduate; (c) implementation of the European credit unit mutual recognition
system to support large scale student mobility (grade system); (d) development of student mobility
and increase of academic and other staff mobility; (e) contribution to the European cooperation in
quality assurance aiming at developing matching criteria and methodology, interinstitutional
collaboration, mobility schemes and common education programs, etc. Therefore, Moldova has a
particular competitive priority in higher education compared to countries not parties to the Bologna
process.

6 Except medical education, since the duration of the study period in medical universities has not changed.
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In 2014 the Education Code of Moldova was adopted by law No. 152 dated 07.07.2014. The code
instituted an equivalent education document, i.e., an education document received through the same
education system either in the country or abroad. There were introduced state educational standards
that established mandatory conditions for the implementation of education programs at all levels and
education cycles in public and non-public education institutions, the minimum compulsory standards
related to educational programs, minimal mandatory work volume for students and academic staff, to
infrastructure and equipment of the institution, to the level of competence of the graduates and the
organization of the education process. The state educational standards serve as the basis for an
objective assessment of the education quality, level, and qualification of the graduates regardless of
education form.

During subsequent reforms, an assessment of the country's higher education institutions was
conducted under the methodology and criteria of the National Agency for Quality Assurance in
Education and Scientific Research and approved by Government. The draft Intergovernmental
Framework Agreement on recognition of diplomas, academic qualifications, skills and competencies
with 23 European states, including destination countries of Moldovan emigrants, was approved.
Concerned countries are ltaly, France, Great Britain, Ireland, Denmark, Germany, Poland, Hungary,
Sweden, Norway, Finland, Czech Repubilic, Slovenia, Slovakia, Bulgaria, Portugal, Greece, Turkey, Israel,
Cyprus and Baltic countries. In addition to the agreements achieved on an intergovernmental level,
the country's universities have the right to independently establish connections with higher
institutions worldwide.

The mechanism of enrolment of foreigners in higher education institutions, the procedure of their
transfer to other higher education institutions of the country as well as the legalization of foreigners'
education documents were additionally regulated by a special Governmental Decision No.504 of
04.07.2017 "On Approval of the Disposition on Education of Foreigners in the Higher Education
Institutions of Moldova and Annulment of some Governmental Decisions".

The reform of the higher education system, its modernization and the introduction of educational
standards comparable with European ones have triggered academic mobility, participation of
Moldovan higher education institutions in international programs such as Erasmus+Programme, and
increased the attractiveness of the higher education institutions for international students. For
instance, international students in Moldovan universities participated in the Erasmus Mundus Student
Exchange Programme with universities in Turkey, Hungary, Belarus, Poland, and Germany.

The further development and functionality of the higher education system depend on the
demographic factor. The decrease in the number of youth due to emigration and the birth rate
decline led to a fall in the number of national students enrolling in universities. There is a constant
annual average decrease of 9% compared to the previous year during 2007-2021, from 128 thousand
to 59 thousand students. The country's higher education system is thus facing a double loss - a
decrease in the number of national students and the failure of cultivated academic staff, having the
infrastructure capable of meeting the needs of the educational process for a more significant number
of people. Moldovan universities have a highly professional teaching staff: 60% of the contingent
(2400 people) hold a scientific degree; 87.5% - PhD; 12.5% - are habilitated Doctors.

There is a need to use the possibilities of the Moldovan higher education institutions system to
promote a systemic national policy of attracting educational immigrants. However, even with
attractive conditions and the opportunity of choosing a university in a particular country, state
immigration policies that facilitate the entry and stay of young students in the country are no less
important for foreigners.
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Immigration issues are treated ambiguously in Moldova due to the post-Soviet prohibitive law
enforcement practice, the negative attitude of the population to the consequences of the 2014-2015
migration crisis in EU countries?, the presence of a certain degree of xenophobia, the lack of a vision
in the interaction between immigration processes and economic development, protection of the
citizens' security, etc. The country's active involvement in the processes of globalization contributed to
adopting a national legal framework for the requirements of international treaties and the EU
Directives in migration, human rights, education, etc. and their transposition into national legislation.

According to the EU legislation, specific priority measures have been introduced into national
legislation during the "National Action Plan for the Implementation of the Association Agreement
between Moldova and the European Union for 2017-2019". In immigration, it was proposed to define
criteria for the selective and controlled admission of foreigners to the country, considering the needs of the
labor market, capital, investment, etc. Subsequently, an integrated approach made it possible to
develop several policies oriented to migration opportunities aimed at development. In particular,
Governmental Decision No. 200 of February 26, 2016 "On the Approval of the National Strategy
"Diaspora-2025" and the Action Plan for its implementation for 2016-2018" was adopted.

Immigration to study in Moldovan universities is regulated by Law No. 200 of 16.07.2010. "On the
Regime of Foreigners in Moldova" defines general rules for granting the right to temporary residence
in Moldova for educational purposes to foreigners entering Moldova to study at pre-university,
graduate or postgraduate level educational institutions. The law also regulates the temporary stay in
the country of trainee graduates of higher education institutions from a member state of the
European Union or other states.

Moldova Government Decision No. 655 of 08.09.2011 "On the Approval of the National Strategy for
Migration and Asylum (2011-2020)" is significant. According to the Strategy, the Directive of the
Council of Europe of 2004/114/CE of December 13, 2004, the conditions for the admission of third-
country nationals for educational purposes, student exchange, unpaid vocational training or
volunteer activities and others were transposed into national legislation. The strategy also set "the
promotion of higher education institutions of Moldova to attract foreigners to study. Determining the
conditions under which foreigners, upon graduation, may extend the period of stay in Moldova" as one of
the goals.

International students are enrolled in educational institutions of Moldova according to the national
legislation, international agreements, and international/regional projects/programs to which Moldova
is a party. Agreements concluded between educational institutions accredited in the prescribed
manner, as well as individual contracts concluded between foreigners and educational institutions.

The selection and enrollment of international students is performed directly by universities based on
education documents from the country of origin, allowing access to the appropriate level of education
(study cycle) in Moldova. Several Moldovan universities select prospective students directly in their
country of origin, which ensures the quality of selection while reducing the cost of education for
students. The legislation regulates the admission procedure of foreigners to the general, vocational
and higher education institutions of Moldova, as well as the obligations of universities to organize a
quality learning process for foreigners.

The conditions for entry and obtaining a residence permit in Moldova by international students are
pretty simple. Permission for a temporary stay in Moldova is granted by the Ministry of the Interior
Bureau of Migration and Asylum at the request of the educational institution (a document confirming
the student's enrollment for study) with confirmation of necessary funds for education in Moldova.
The national passport, proof of accommodation, medical insurance, and a certificate of no criminal
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record students have to submit along with the application. The originals and copies of the civil status
acts are also presented if necessary.

Foreigners entering Moldova to study in pre-university, graduate or postgraduate level institutions
must open a long-term study visa to enter the country. The physical presence of the foreigner in a
Moldovan consular office abroad is required for the visa obtaining, which is not always possible due
to insufficient diplomatic missions abroad. According to Ministry of Foreign Affairs and European
Integration data, only 33 of them, many concurrently serving several countries. Diplomatic missions
are represented mainly in the countries of the European region, Canada and the USA. As for Asia,
which is the most promising in terms of the possibility of attracting potential students, the
opportunities for our diplomatic missions are limited. The additional time and significant travel costs
required to open a study visa led to an increase in the overall cost of educational services for
residents of this region, which leads to the loss of a part of the people who may become potential
students of our universities. Suppose there is an interest in activating the presence of Moldova in the
educational services market. In that case, it will be necessary to develop possible mechanisms to solve
the issue of visa availability.

Amendments to the legislation and the possibility of visa-free movement of citizens of Moldova to the
CIS and EU countries have made the country more attractive for immigration, the flow of which is
increasing slowly but constantly. Between 1994 and 2019, the number of annual applications for a
residence permit rose from 1543 to 4757. Applications related to admission to study at Moldovan
universities increased from 515 to 625. Immigration for study at the universities of Moldova
accounted for a high share in the total number of foreigners who entered. In the 1996-2000 and 2013-
2018 periods, the percentage of educational immigration amounted to more than 40% and 22%,
respectively, in the total immigration flow. The total number of foreigners with a residence permit in
Moldova to study for the 2020/2021 academic year was 4.6 thousand and for 2021/2022 - 5.2
thousand people. Every second international student receives a medical education. According to the
Bureau of Migration and Asylum by the Ministry of Internal Affairs, most of the international students
are citizens of Romania (40.1%), Israel (35.6%), India (12.1%), Ukraine (2.6%), the United States (1.7 %)
and Turkey (1.4%).

The attractiveness of educational immigration to Moldova is determined by the existence of
universities that provide study opportunities in several popular areas (medicine, pharmacology,
information technology, international economic relations, etc.) at relatively low education costs.
However, the national higher education system lost the volume of exports of educational services to a
number of countries whose citizens previously studied in Moldova. From 2000 to 2004, the number of
students from Romania decreased nine times; from 2000 to 2006 the number of Ukrainian students
fell by half, and from Syria almost four times.

Since 2009, the number of students from Israel in Moldova has increased, and since 2014 from India.
Language particularities, the existence / absence of common cultural and religious traditions with the
students' country of origin required more flexibility from the university academic staff in organizing
the educational process in a way that would avoid wasting time required for learning the language, to
ensure the best adaptation of students. Thus, the enrollment of international students from India,
Israel, and Syria allows Moldovan universities, by improving the qualifications of the teaching staff, to
organize the educational process in English or another language that is widely used in the region.
Teaching in one of the international languages contributes to the growth of the competitiveness of
the educational institution. For example, within the "N. Testemitanu State Medical and
Pharmaceutical University" teaching is conducted in Romanian, Russian, English or French, in the
Academy of Economic Studies of Moldova in Romanian and English, in the Independent International
University of Moldova in Russian, Romanian and English, in the Comrat University, where education is
conducted in Russian and Turkish.
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PRIORITIES FOR ATTRACTING INTERNATIONAL STUDENTS TO MOLDOVAN
HIGHER EDUCATION INSTITUTIONS. THE RESULTS OF QUALITATIVE
RESEARCH

The competition for talented and highly qualified human resources is currently increasing. The
intensity of educational migration is due to many factors: (a) the increasing importance of education
as a result of the development of the information/digital society; (b) the need for continuous
education and continuous professional development in connection with the modernization of the
labor market and increasing competition in connection with this; (c) the existence of integrated
educational systems that meet the regional/global needs of the economy; (d) internationalization of
the educational environment, the introduction of common educational standards, etc.

Educational migration opens opportunities to preserve and develop the higher education system in
Moldova. Eliminating several gaps in the higher education system and improving the conditions for
foreigners' stay in the country for study purposes would contribute to the more active involvement of
Moldovan universities in this process.

The rankings of universities are an essential guideline for youth in choosing their country of study,
and the positions of Moldova's higher education institutions in the international classification, are far
from first place. However, several other factors also influence the choice of Moldova for education,
and this is not only the ranking of the university and the cost of education. Surveys conducted among
international students in other countries (Pimanova &Fomina, 2019) also revealed several
expectations of international students regarding the educational institution and the host country,
which can be considered and used in Moldova.

Among the main factors, one can note the high education quality, diploma prestige; competence of
teaching staff involved in the educational process; moderation of expenses for accommodation, food
and insurance in the country; medical expenses, volume and quality of medical services provided to
foreign students; knowledge of the language, level of adaptation and awareness of foreign students in
the host country; attractiveness of the country for education, in our case of Moldova; the possibility to
obtain a long-term visa for education (list of required documents, presence of an embassy in the
country of residence, etc.); desire to get an education in a more developed country, compared with
the country of residence and, if possible, employment in it after graduation; opportunity to use the
acquired knowledge in their native country; existence/absence of religious and cultural traditions that
give rise to certain personal risks for the student (risks for a foreigner to get involved in illegal
activities in the host country).

Correlating these expectations with the possibilities of Moldova, we can determine the potential for
more active participation of Moldova in the export of educational services. There are 20 public and
private higher education institutions in Moldova, which have a particular experience working with
international students. In the interviews, the experts noted the strengths of universities: (a) reform of
university management and management under European standards and their integration into global
and regional education systems; (b) strengthening contacts between higher education institutions and
the labor market; (c) the presence of a network of higher education institutions capable of providing
potential students with a range of specializations of interest now or in the future, such as medicine or
information technology, international finance and banking, technical professions; (d) relatively low
tuition fees as compared to other countries; (e) the positive and long-term experience of Moldovan
universities in working with international students from the European and Asian regions; (e)
availability of the necessary infrastructure for study and living; (i) relatively liberal immigration policy,
etc.
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According to the results of the qualitative research, all universities are interested in attracting
international students on a contract basis, which can help strengthen the university's facilities.
Depending on the higher education institution and the faculty to which the student is enrolled, the
annual tuition fee currently varies from 1.5 to 6.0 thousand dollars, which is several times less than
that of other European countries and is an attractive rate for international students.

To attract international students, most universities have created special departments responsible for
providing information and attracting prospective students from foreign countries, accepting the
necessary documents, assisting potential students in obtaining a residence permit, housing, etc. A
potential student can also get more detailed information about the country, university, conditions of
admission, and the possibility of participating in student mobility programs on universities' websites
in one of the UN languages.

During the interview, a few bureaucratic barriers were also mentioned, the simplification of which
would contribute to better interaction between universities and international students. In particular,
the practicality of simplifying the procedure for obtaining a residence permit by including the
preparatory period in the general period of the educational process was emphasized, streamlining
the forms of statistical reporting, the need for a more preferential procedure for serving universities
by the institution responsible for documenting foreigners, etc. Experts also noted that in Moldova,
unlike many European countries, the best categories of international students are not provided with
employment according to the diploma obtained.

The experts mentioned that there is no information on cases of non-recognition of Moldovan
diplomas abroad since the Ministry of Education and universities do not have the practice of
monitoring the employment abroad of foreign graduates of our universities according to their
speciality. The absence of such data makes it impossible to objectively determine to what extent the
quality of training at a Moldovan university meets the expectations and is in demand by employers in
the country of origin. Therefore, it is difficult to determine the prestige of a Moldovan diploma and the
possibilities of further attracting other representatives of these countries to study.

CONCLUSIONS

Depending on the priorities established at the national or higher education institutions level, the
international market of educational services allows for solving demographic or economic problems,
using educational immigration as a particular investment potential. The country's higher education
institutions and responsible departments should consider the academic, financial and material needs
for more active participation in the market of international educational services, using and
supplementing the existing advantages. In particular, the following possibilities should be considered:

o purposeful allocation of resources to strengthen universities and/or faculties/ specializations most
in demand by international students in Moldova, to modernize their educational base, provide
the possibility of teaching in English, and improve living conditions for international
students. It is possible to use the experience of other post-Soviet countries, such as Estonia,
which brought several national universities to a high rank (21) among 1300 educational
institutions in the world. It should be considered that according to the international scale of
educational services, the most demanded fields among international students are currently
business education (specializations related to economics, management, marketing, business
information systems, etc.) - almost 25%, technical and engineering sciences, especially
information technology (20 %), natural sciences, mainly mathematics (20%), social
specializations (7-8%), art (5-6%) and medicine (4-5%).
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o a more selective approach related to the countries of origin of potential students for Moldovan
universities. During the survey, the experts showed that the most acceptable target group
for studying in Moldova would be students from CIS countries, Syria, Turkey, Israel, India,
Nepal;

o while determining a potential group of countries to attract students to Moldova, it is advisable
to consider the possibilities of more active involvement in the work of diplomatic missions. It is
also necessary to monitor how the industry develops in these countries and what
technologies are being introduced; what staffing needs they have and what educational
policies are pursued by national governments, etc. to develop further systematic approaches
to attract students from these countries, taking into account changing needs;

o in view of the existing shortage of highly educated and highly skilled labor force in the
country, consider the possibility of employment of specific categories of international
students after they graduate from Moldovan universities;

o a significant source of income for the country can be the experience of using the intellectual
potential of graduates of Moldovan universities who returned to their homeland.
Development at the state and other levels of special programs will promote professional
cooperation between universities and graduates, cooperation in advanced training,
professional retraining, etc.

o considering the prospects for youth mobility in the European and Asian regions, it is advisable
to create more favorable immigration conditions for a selected group of countries, provide for
the possibility of employment in Moldova for university graduates and the recognition of
educational diplomas at the bilateral level, as an advantage in attracting students from
selected countries.

The experience of Moldova's universities accumulated during the 2019-2022 (Covid-19) pandemic
allows expanding the range of educational services provided by Moldovan universities (language
courses, distance education, schooling, advanced training, additional education) and products
(various programs, methods, educational CDs, books, etc.).

The modest position of Moldova in the international market of educational services proves not so
much the non-competitiveness of our higher education system as much as the lack of a formulated
orientation of state policy towards promoting national educational services and optimizing efforts
within the country, the lack of coordinated actions of ministries and departments.

Exporting educational services certainly brings economic benefits to both universities and the
country. At the same time, entering the foreign market will tighten the requirements for the quality of
the educational product, its professional conversion, the educational content and conditions for
student learning. And consequently, it will improve the quality of the national education system.
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The collective monograph “Population of the Republic of Moldova after 30 Years of Independence:
Major Challenges and Policies Needed"” is prepared by a group of Moldovan demographers from the
Centre for Demographic Research of the National Institute for Economic Research (dr.hab. Olga
Gagauz, dr. Mariana Buciuceanu-Vrabie, Irina Pahomii, Vitalie Stirba, Tatiana Tabac, Ecaterina
Grigoras). The monograph is devoted to an exhaustive analysis of the population dynamics and the
main demographic process in the light of socio-economic changes in the Republic of Moldova during
the 30 years of independence.

After declaring its independence in 1991, the Republic of Moldova, like the other newly independent
states, experienced numerous social, economic and political disturbances. Certainly, these changes
have had a significant impact on population structure and main demographic processes such as
fertility, mortality and migration. The overall negative vector of the country’'s demographic
development is first and foremost due to mass migration of the Moldovan population, lower fertility
and high mortality. The short- and long-term effects of these demographic shifts on the country's
socio-economic development and national security are extremely serious and require evidence-based
policies. From this standpoint, this monograph can be used as a guide for decision-makers in the
process of developing and implementing public policies. One of the greatest strengths of the
manuscript is the reliability of the statistical data used by the authors, including the own population
estimates of the Centre for Demographic Research, which can sometimes differ significantly from
officially published data. A further important feature is that the analysis is given in the context of the
principal public policies of the past three decades, which makes it possible to assess their impact on
demographic dynamics. Finally, the in-depth analysis of population change and its main components
allowed the authors to develop different scenarios on the future dynamics of the Moldovan
population and to formulate a set of practical recommendations for decision-makers.

Chapter 1 presents the main information on changes in population size and structure and raises the
issue of the quality of population data. In particular, the authors provide detailed
information about the data sources available for population estimates in Moldova and
compare them to their own estimates. Particular attention is given to the evolution of the
population in the territorial profile, which should be of particular interest to policymakers.

Chapter 2 is dedicated to the evolution of fertility in Moldova and its main determinants such as
education and ethnicity. The combination of transversal and longitudinal approaches
enabled the authors to depict the true picture of the fertility transition in Moldova in the
European context. Further, the evolution of fertility in the country is explained very clearly
through the prism of the second demographic transition. A special interest, therefore,
concerns the detailed analysis of births outside marriage and the differentiation of
fertility by the level of education. The authors give a critical insight into the various factors
that have contributed to the decline in fertility in Moldova, from the economic crisis of the
1990s and social anomie theory to the impact of COVID-19 pandemics in 2020.

Chapter 3 focuses on the analysis of mortality and life expectancy in the country, reflecting changes
in the health of the population over the past thirty years. The authors examined the
contribution of changes in mortality by age and cause to the changes in life expectancy at
birth over three different periods (1991-2000, 2000-2010 and 2010-2020). To better
understand the differences and similarities with other post-Soviet countries, the authors
provide a comparison with Estonia, where mortality was almost identical to that of
Moldova immediately after the collapse of the Soviet Union. In addition, the authors
competently analysed the issue of high working-age mortality from the perspective of
premature mortality, including years of potential life lost, and cause-specific avoidable
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mortality. Special attention was given to mortality due to COVID-19 infection and its
impact on life expectancy changes in 2020.

Chapter 4 looks at the most challenging demographic issues for Moldova, namely population
migration. The authors start with a very clear description of terminology and data sources
on population migration. On the basis of various statistical sources, including mirror
statistics of the destination countries (mainly Russia, Italy) and border crossing migration
data, very valuable information on the evolution of migration flows for the study period is
presented. The citizenship naturalization process in the main destination countries may
be of particular interest to the reader.

Chapter 5 deals with the population projection drawn up for the period 2019-2040. It is important to
stress that population projections are based on different scenarios for future trends and
patterns in fertility, mortality and migration resulting from the study of long-term
demographic changes. Another important feature of the presented population projection
is that it refers to the concept of the usually resident population recently adopted by the
national statistical office.

Chapter 6 discusses the changing social and economic conditions of the Moldovan population
during the period of independence, which has a direct influence on demographic
dynamics. Using representative national sociological investigations, the authors provide a
detailed analysis of the social well-being of the Moldovan population, access to health
services, labour force and its quality and capitalization in the local marketplace. An
important conclusion concerning the poor and even declining quality of life and the
increasing income inequality of the population is made.

The monograph concludes with key findings and a set of practical recommendations that are based
on the concept of “demographic resilience”. The authors underline that the process of depopulation
associated with a rapid population ageing in Moldova cannot be solved solely by improving the
country's economic conditions. They consider that the reduction of migration, which is a key factor of
depopulation in the country, is only possible with significant improvements in all aspects of people's
lives. The recommendations addressed to policymakers are directly based on the results of the
authors' study, are clearly formulated and align with contemporary theoretical and practical concepts
of demography.

The monograph is distinguished by a high level of approach to the topic, accompanied by high-quality
graphs, maps and tables, which contributes to an easy perception of the presented material. The
authors used rich and relevant literature sources, including references to their own writings, some of
which have been presented in scientific journals and conference proceedings. The monograph is
written in a professional style in Romanian and is well organized. The authors express their thoughts
clearly, technical terms are used, but their definition is clearly explained.

| respectfully recommend the publication of the monograph “Population of the Republic of Moldova
after 30 Years of Independence: Major Challenges and Policies Needed” (Editor - Dr.hab. Olga
Gagauz), and | hope that it will serve as a practical guide by decision-makers in the field of
demographic policies.

Chisinau, February 2022
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