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MogeanpoBaHue Ka4ecTBa IKOHOMHYECKOT0 POCTA: MIPUMeEP APMeHUH

Haeacapoan Mukaen A.

acnupanm gaxyibmema pe2ynuposaHiis IKOHOMUKU U MeHCOYHAPOOHbIX IKOHOMUUECKUX OMHOULEHU
Apmsanckui [ocyoapcmeenuwiti Ikonomuueckuii Ynusepcumem (Epeean, PA)

AnHOTanusA. DPPEKTHBHOCT BCEX IMPOIECCOB, OCYIIECTBISIEMBIX C MEIb0 00SCIEUCHHsI SKOHOMUYIECKOTO POCTa, H
OCOOCHHO €ro Ka4eCTBEHHBIX XapaKTEPHCTHK, BO MHOTOM 3aBHCAT OT PEIICHHH, MPUHUMAEMbIX B Pa3IMYHBIX IOCY-
JApCTBEHHBIX M YAaCTHBIX Kpyrax. PasnuyHble cCOBpeMEHHbBIE METOABI, MOJEIH M HHCTPYMEHTHI HCIOJIB3YIOTCS Pa3and-
HBIMHU OPTaHM3aLMUAMH AJIs1 UX KOOPAMHAIINM, OLIEHKH PUCKOB M APYTUX Liesieil. B naHHOM cTarbe Ha OCHOBE METOIUKH
pacdera MHJEKca KauecTBa SKoHoMuueckoro mpoaykra (MKDOII), oumeHeHHOro paHee, BbLAEIEHBI (DYyHKIMOHAJIbHBIC
3aBUCHUMOCTH, XapaKTCpHbIC IJId UHIACKCA. C ux MOMOLIbIO CHa4Yajla paCcCUMUTLIBAJIUCH KOB(I)(I)I/ILII/IGHTI)I 9JIACTUYHOCTH
WHJIEKCa MO BXOASIIMM B HErO IOKa3aTessiM, ¥ HAaoOOpoT. 3areM ObUIa MOCTPOEHA MMHUTAI[MOHHAS MOJEJb, MO3BO-
JISIIOIAst HE TOJILKO HAOJIOAATh 32 MOBEICHWEM SKOHOMHKH B PE3yNIbTaTe BO3MOXKHBIX M3MEHEHHH ITOKa3aTeleHd, HO U
pa3paborars 1aH coBepiieHcTBoBaHMs MKOII. B Teyenue 3 jer mpu npounx paBHBIX YCIOBHSAX MOXKHO IPHOJIU3UTH
KauecTBO SKOHOMHUKH PecryOonukn ApMEHHMH K CpPEIHEMY YPOBHIO KauyecTBa HSKOHOMHKH DPacCMaTrpHBAaeMbIX CTpaH,
COXPaHHUB YETKYIO CTPYKTYpPy pOCTa, IPEACTABICHHYIO B pabore. B pamkax mccnenoBanuns Obuta pa3paboTaHa OHIIAHH-
rardopma uIi MOHWTOPUHTa KauyecTBa SKOHOMHUKH, IZI€ MOXKHO HE TOJBKO M3Y4WTh AWHAMHUKH M peituHrn WKOIT
CTpaH, X CHIbHbBIC W CIIa0ble CTOPOHBI C TOYKH 3PEHUSI KaueCTBO SKOHOMHKH, HO M HMPOBOJHUTH COOTBETCTBYIOIINE
CHMYJILIMH ¥ HAaOMIOATh 33 PEaKLMel Ha KadecTBa SKOHOMUKHU CTPAHBI.

KirodeBble c€10Ba: KaueCTBO SKOHOMHYECKOTO pPOCTa, MMHUTAIMOHHAs MOJEIb, SKOHOMUYECKUIH WHAEKC, OHJIaiH-
HWHCTPYMEHT pacueTa MHIEKCa, UMHUTAIN SKOHOMUYECKHUX [IOKOB
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In today's world of diversity and uncertainty, as
well as the interaction of economic phenomena at an
ever-higher level than ever, observing quantitative
indicators separately leads to wrong predictions. In
order to ensure long-term economic growth and
develop a reliable strategy, it is necessary to study
the entire economic conjuncture, while not
abstracting from social, political, climatic,
psychological and other important aspects. As a
result, the study of the economic result moves to a
new, more complex level.

When studying the economy and economic
growth, only quantitative assessments are not
enough, because the nature of economic growth
implies not only quantitative but also qualitative
changes. After all, targeting, planning and recording
economic growth are not ends in themselves: they
are aimed at increasing the level of welfare of the
society, as well as creating new opportunities for
growth. And the implementation of the latter
directly implies the assessment and improvement of
the quality of economic growth.

Over the past decade, various attempts have
been made to produce a measure of the “quality of
growth” or a nation’s “well-being” to capture the
multidimensional concept, which is represented by
many separate indicators. Since the United Nations
Development Programme’s (UNDP) seminal work
on its Human Development Index in 1990 [15],
composite indices have been widely used.
According to methodological characteristics, these
indicators for assessing the quality of growth were
quite different” This multidimensionality approach
is suitable “to shift the focus of development
economics from national income accounting to
people-centered policies” including intergenera-
tional aspects of development by giving weight on
dimensions other than GDP growth [7, p. 2].

On the other hand, many economists have also
referred to the assessment of gaps between the
quantity and quality of economic growth. Back in
2007, Easterlin and Angelescu [4, p. 28], referring
to subjective measures of well-being rather than
objective indicators, concluded that the breakdown
between economic growth and quality of life
becomes even greater. Although the evidence
remains limited, the common pattern both in rich
and poor countries, is that typically increases in per
capita income ranging from a doubling to
quintupling, fail to raise levels of happiness and life
satisfaction. People may have many more goods and
a much wider variety, but whether that means they
find their lives more satisfying remains
questionable.

In this way, modern economics is moving from
mere evaluations of economic performance to the
creation of complex systems, which not only allows
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to reach the most valuable and qualitative
conclusions, to understand the nature of systems and
the behavior of the economy, but also to form
systems for monitoring the quality of economic
growth. Studying the quality of economic results
allows you to get a much more complete picture of
the country's development, and when quantifying
the quality, figures can really tell a lot about reality,
than many individual indicators describing
economic reality.

Based on the study of professional literature
and the empirical research experience of the quality
of economic growth, Mkrtchyan and Navasardyan
proposed a new composite indicator [8], which
evaluates the quality of the gross economic result
generated in the country - the index of quality of
economic output (EOQI). It is fundamentally
different from the assessments presented so far. In
particular, referring to the quality of economic
growth, the already developed metrics primarily or
exclusively focus on its social aspect. Obviously,
the most important effect of economic growth is
social welfare gained as a result, but the authors
state that the approach would be complete if the
preconditions and causes of economic growth and
the formation of its quality were taken into account
as well. Eventually they aimed to examine these
characteristics in the context of the quality of
economic output too. Thus, the authors propose to
distinguish two main processes that charachterize
the quality of the economic output. The proposed
EOQI was calculated according to this approach,
and the index consist of two subindices — economic
output quality generation index (EOQGI) and
economic output quality effect index (EOQEI).

The calculated quality index provides an
insight into the quality of the country's economic
growth and the dynamics of its change, to identify
the factors influencing it and to give a certain
diagnosis. It provides an opportunity to study not
only the individual picture of each country and to
bring out its certain qualitative features, but also to
compare the competitive advantages of different
countries from the point of view of the quality of the
economy.

Thus, proposing a new approach of assessing
the qualitative dimension of the economy, forming
the system of relevant indicators for each stage and
weighting each of them in that system, collecting,
processing, normalizing and aggregating the annual
data of the selected indicators for the years 2005-
2022 for 78 countries, the authors calculated EOQI.
The current study is aimed at the modeling and
application of the estimated index.

The efficiency of all the processes carried out
to ensure economic growth, and especially its
qualitative features, largely depends on decisions



taken in various public and private sectors. For their
coordination, risk assessment and other purposes,
government agencies use various modern methods,
models and tools. For example, forecasts of the
macroeconomic framework of the State budget of
the Republic of Armenia for 2021 were imple-
mented by the Ministry of Finance of the Republic
of Armenia using econometric models and com-
paring the dynamic stochastic general equilibrium
model of the fiscal policy with estimates of the
impact of a number of external, internal shocks and
fiscal measures caused by the pandemic [12, p. 28] "
Such successful models have become an important
component of the public policy development
process, especially simulations, which has been used
as a tool to support decision making in different
areas such as manufacturing, services, healthcare,
public services and many more, being an essential
element of daily process in enterprises [6, p. 1].

In the context of the development of any policy
and in general, the scientific study of any system or
phenomenon can be carried out using real or
artificial experiments. Real testing is rare because it
involves high costs and risks, while artificial testing
is able to provide simulated reality, although it
sometimes requires great intellectual and financial
efforts, contains subjective elements and may face
the problem of data imperfection.

Simulation or simulation modeling serves as an
important tool for understanding complex systems,
analyzing policy alternatives, and predicting
possible outcomes of decisions. They allow testing
possible policy scenarios in a virtual environment
before its implementation, thus reducing potential
losses of time, money and other resources. Tra-
ditional social science methods are being comple-
mented and/or substituted by modelling and
simulation (M&S) methods. Consequently, scienti-
fic methodologies have moved from a “model-
building era” to a “simulation era” [2, p. 1].

In the policy-making process, simulation mo-
dels are becoming more and more widespread
within  decision-making units, including state
bodies. Simulation models used the U.S. Govern-
ment Accountability Office [13], Department for
Transport of the UK Government [14], Canadian
Institute for Health Information [10], Australian
Department of Agriculture, Water and the Environ-
ment [5] and many other state bodies. Moreover, the
applicability of models is not limited only to
economic spheres.

On the other hand, there is a tendency to
publicize the simulation tools of state policy
development. Due to this, the society is also
involved as an interested party in the process of
policy development. These are signs of transparency

of state policy and openness to cooperation, which
are quite important in modern state policies.

Table 1. Notations and their meanings used in the
simulation model.

Notation Meaning
i country index
EOQI; EOQI of the i-th country
EOQG; EOQGI of the i-th country
EOQE]; EOQEI of the i-th country
n number of countries
j indicator index
m nurr}b€r of indicators in corresponding
subindex
x; ngf)lute (non-n(?rmalized) value of the j-th
indicator of the i-th country
Xmax upper bound of the current indicator
Xmin lower bound of the current indicator
W weight of the j-th indicator

Turning to the construction of the model, we
conditionally divide it into two stages: the
construction of the methodological framework of
the system under consideration and the derivation of
formulas describing its inherent functional de-
pendencies. We can consider the first stage comp-
leted, as the paper mentioned above completely
presents the index methodology. Before moving on
to the second one, we first introduce the basic
formulas of the system describing the functional
dependence of the index on the system components.
In table 1 there are respresented the corresponding
designations and their meanings.

The high level EOQI formula is:

EOQL; = /EOQGI; * EOQEL, i=T,n, (1)

Each subindex represents
geometric mean of its components.

the weighted

EOQGI; = jn=1 (m

Xmax~ Xmin

1,nj=1m

"
*100) ' i= @

EOQEI; = [TfL, (2min

Xmax~ Xmin
Lnj=1m

Next, let us highlight the functional

dependencies inherent in the system, which will

allow giving a mathematical description of the

"
*100) = )
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behavior of the system as a result of simulations
corresponding to the scenarios that will be built.

For simplicity, we denote the subindex of the i-
th country by y;, which refers both EOQGI and
EOQEI. All things being equal if x;; is increase by
one percent, the new value of the subindex will be:

_ Tn 1.01 X Xjj — Xmin Wi
Yi = =1 ( Xmax~ Xmin * 100) ’ (4)
The subindex will change by
Ay =y; -y (5)
Representing the new value of the subindex as:
e
Vi TV i W ©)
<Xmax— Xmin*loo)
and simplifying it, we get:
' 1.01 X Xjj — Xmin Wi
yi =YX (# * 100) (7)
ij min

Inserting the equation 7 into the equation 5, and
taking the y; as common multiple, we have

1.01 X Xjj = Xmin\ )
Ay =y; x [(%) - 1] ®)
ij min
It turns out that a one percent increase in the
indicator will lead to an increase in the

corresponding subindex by the following percent:
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The formula 9 represents the elasticity
coefficient of the subindex with respect to 1%
increase of its component change. Eventually, the
change of the affected subindex will result in the
following percentage change of the EOQI:

Wi

)7_

1.01 X Xjj — Xmin

AEOQI (%) = [(
1x100

Xij— Xmin

(10)

Summarizing the formula, we can extract the
amount of the percentage change of the EOQI
affected by some "a" percentage change of one of
the indicators.

(=

In table 2 there are introduced the opportunities
of the model in the form of formulas that can be
realized - the expected response of the system as a
result of any imitations, and in both directions. That
is, it allows both to measure the behaviour of the
quality of the economy as a result of possible
shocks, and to develop a clear policy program,
having a target result in advance.

AEOQI (%) =
¥
%0) X Xjj ~ Xmin

an

Xij—~ Xmin

2
) —1| x 100

G\ Wi
Ay (%) = [(mx"‘—lxm“‘) _ 1] x 100, (9)
Xij— Xmin
Table 2. Imitations and responses of the system as a result of them.
Imitation Response of the system
had}
Ax;; = a (point) AEOQI = EOQI x [(X’th—;m"m) g 1], (point) (12)
. i}
—_ i — . 2
Axjj =a (%) AEOQI = <(l+1j(?_) i X“““) x 100 — 100, (%) (13)
ij~ 4min
s
_ . 2a x EOQI;+ a?\w;j .
AEOQI = a (point) Ax;; = (Xij — Xmin) X (1 + “TQIZZ‘) - 1], (point) (14)
=
— . (0 L 100 X Xmin 200 X a + a*\w; _ o
AEOQI = a (%) Ax; (100 10 i ) x [(1+220xara 1], ) (15

In table 3 there are presented the elasticity
coefficients of the EOQI according to each
indicator. For example, a 1% increase of the
prosperity index will lead to an improvement of the
EOQI by 0.28%, or a 1% concentration of the
export market decrease will improve the quality of
the RA economy by about 0.05%.

It is clear that the elasticity coefficient depends
on the weight of the corresponding indicator. In
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figure 1, the indicators are listed in descending order
of the absolute values of the elasticity coefficients.
However, their order does not match their position
in descending order of their weight. Based on the
the formula 13, it can be stated that the elasticity
coefficient also depends on the indicator's distance
from the minimum value. Moreover, the closer the
index value is to its lower bound, the higher the
elasticity coefficient is. It turns out that the



indicators for which the country recorded results
close to the minimum will contribute much more to
the growth of the index than others, which are
higher than the minimum, even if they have a lower
weight. It is for this reason that the EOQI elasticity
coefficient with respect to the share of government
expenditure on education in the GDP, is one of the

highest, despite the fact that its weight is much
lower than that determined for most of the
indicators. Thus, through the arrangement of the
presented elasticity coefficients, it is possible to
notice the channels and opportunities for rapid
improvement of the quality of the economy.

Table 3. The elasticity coefficients of the EOQI with respect to corresponding indicators.

Indicator Value
Prosperity index (1-100) 0.27524
Government expenditure on education (% of GDP) 0.14546
GDP per capita (constant 2015 US$) 0.13407
Total factor productivity (0-100) 0.11203
Global Competitiveness Index (1-7) 0.10618
Gross fixed capital formation per labour force unit (constant 2015 US$) 0.09692
Happiness index (1-10) 0.06986
Market concentration index (0-1) -0.05215
Research and development expenditure (% of GDP) 0.0484
Medium and high-tech manufacturing value added (% of manufacturing value added) 0.04732
Gini index (1-100) -0.04671
Domestic credit to private sector (% of GDP) 0.04
CO2 emissions (kg per 2015 US$ of GDP) -0.02347

Thus, having the methodological skeleton of
the simulation model of the economic output quality
and the functional dependencies extracted from
them, we have developed an online platform [9]
where the corresponding simulations can be carried
out, and the changes in the behavior of the
constructed system can be observed. It is a dynamic
tool representing the simulation model of the EOQI,
which also provides an opportunity to study the list
of observed countries, their results and ratings,
strengths and weaknesses from the economic output
quality perspective, and download the dynamic
series of the indices and their components. The tool
is cabable of to be filled by excel file sourced with
dynamic data, that is, it is possible to recalculate the
indices after new data is published - just upload
them and observe the new results. It is also possible
to modify the list of components of the index, their
weights, percentiles and normalization bounds.
Thus, without methodological and chronological
limitations, the observation of the quality of the
economy is automated. The use of such tools should
be a permanent in the policy development process,
as they save time, human and other resources.

Next, we created several scenarios,
implemented the corresponding simulations using
the mentioned tool, and monitor the changes in the
quality of the RA economy. We will present the
scenarios only with materials of the RA, and we will
consider the results when other things being equal,
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because simulations carried out in parallel for the
other 77 countries will not be appropriate and
realistic. So, first, we consider the changes in the
EOQI of Armenia simulating the following years of
the three main crisis in the economy of the RA -
financial and economic crisis on 2008, the currency
crisis 2014 and the 2020 pandemic and the Artsakh
war. In other words, we will try to understand how
the RA EOQI will be affected if history repeat. The
years following the crises describe the qualitative
changes more vividly, as anomalous situations bring
about structural changes, and the opportunities for
quality economic growth are disrupted not at once.
Especially in small and developing countries, that
wave can arrive later and be overcome for quite a
long time.

The simulation of the post-crisis 2009-2010
situation on 2022. In 2008, the global financial
crisis unfolded, affecting every country worldwide.
The crisis resulted from a combination of lax
financial regulations and unpredictable practices
related to debt and leverage, affecting even the most
stable economies. And as is often the case in major
disasters, both natural and man-made, the most
vulnerable were hardest hit [3]. Armenia was not an
exception either.

As a result of such post facto statements, the
need to study the quality of the economy becomes
obvious. Bearing the severe consequences of the
crisis, in 2009 the RA EOQI decreased by 1.7%, the



root causes of which was the decline of 5 indicators
- 18.3% of GDP per capita, 3.9% of efficiency,
33.5% of capitalization, 10.2% of happiness and
0.9% of competitiveness. Through the formulas of
table 2 and the online simulation tool, we calculated
the simulated change of the RA EOQI on 2022 as a
result of the indicators decline with the same
structure as in 2009. Thus, as a result, all things
being equal, the EOQI of the country decreased by
8%, from 32.6 to 29.9. Eventually, Armenia
dropped from 59th to 62nd in the rating table. As we
understood, the decline was mostly due to the
decline of the EOQGI (by more than 14%).

The decline in the quality of the economy in
multiple directions was recorded in 2010 as well,
when 5 of the components of the EOQGI and 3 of
the of the EOQEI components experienced a
decline. Among them is also the GDP production
efficiency indicator, which recorded the biggest
decline (by 4.6%) in the observed period that very
year. In case of the repetition of such a decline
simulation, the RA EOQI on 2022 decreased by
0.6%. And as a result of the simulation of the
declines of 2010, the RA EOQI decreased by about
40%, mainly due to the more than 63% decline in
the EOQGI. Such drastic decline of the latter was
due to more than 34% decrease of the government
expenditure’s share in GDP. Consequently, the
country dropped from its position in the EOQI
ranking table, falling behind 9 countries and trailing
Guatemala, which is ranked 68th.

The simulation of the post-crisis 2015-2016
situation on 2022. In 2014, against the background
of the events unfolding around Crimea, a currency
crisis began in RA. Within the framework of the
member states of the Eurasian Economic Union,
during 2014 and the beginning of 2015, there was a
downward trend in the exchange rates of national
currencies against the world's leading currencies,
which became more tangible at the end of 2014 and
the beginning of 2015. As a result, the average
monthly exchange rate of the Russian ruble to US
dollar in the period from January 2014 to January
2015 decreased by 84.4%, and the exchange rate of
the Armenian dram decreased by 16.8% as well.
Due to the deterioration of the general economic
situation in the member states, the export to third
countries declined, and as a result of the adoption of
restrictive measures, the import also decreased [11,
p. 4]. People who were used to receive remittances
from the Russian Federation were also affected, and
this also had a negative impact on total demand.

Thus, in 2015, the GDP of Armenia increased
by 6.2%, to which the country made a large contri-
bution only in terms of the share of government
expenditure on education in GDP, rising from 2.2%
to 2.8%. In case of their normalized values, the
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increase was about five times. 6 of the other
indicators experienced a decline. Two of the
components of GDP have decreased: the share of
domestic credit to the private sector in GDP and the
share of value added in manufacturing industries
through medium and high technologies, by 9% and
23%, respectively. All the indicators of the EOQI
decreased: the prosperity index - by 0.05%, the
index of happiness and competitiveness - by 2.3%
each, the Gini coefficient - by 1.3%. As a result of
the simulation, the GDP of the country decreased by
2.1%, and the country maintained its 59th position,
despite the fact that, according to the EOQEI, it lost
one position to Peru.

The following year, in 2016, Armenia's GDP
decreased by 1.1%, which was the result of a drop
of 8 EOQI indicators. The simulation the quality of
the RA economy worsened by 3.6%, and the
country lost its place to Albania in the ranking table
of the EOQGI.

The simulation of the post-crisis 2020-2022
situation on 2022. The COVID-19 pandemic and
the Artask war on 2020 had a very negative impact
on both the social and economic sectors of RA. The
lockdown, labor shortages, supply chain disruptions
and intermediate goods shortages have severely
impacted the country’s economy [16, p. 15]. In
addition, already after the pandemic, the world
mostly resembled a segmented, fragmented world,
rather than a leveling one. Geopolitical transfor-
mations of the "big chess board" and geostrategic
realignment of power centers have always been
accompanied by major economic and political
upheavals, which are usually expressed in various
crises, hybrid, proxy conflicts [1, p. 97]. It is in this
kind of economic-military-political system that the
RA economy operates in the post-epidemic and
post-war period.

As we have already mentioned, the other side
of the application of the simulation model refers to
the development of policies and decision-making
mechanisms in that process. The model allows
calculating the level of indicator changes required to
achieve a predetermined output. In other words,
thanks to this, one can define a desired level of
EOQI improvement, choose which indicators they
want to improve at the expense of, use the model to
determine how much each of the indicators should
increase or decrease, and conduct a separate policy
in each direction. As a result, there is a clear guide
for improving the quality of the economy. Thus, this
aspect of the simulation model will allow not only
to develop the state policy of improving the quality
of the economy through an automated system, but
also to integrate it with state resources to understand
whether it is realistic and how much the probability
of the achievement of the predefined goals is.



Table 4. The elasticity coefficients of the corresponding indicators with respect to EOQL

Indicator Value
Prosperity index (1-100) 3.67
Government expenditure on education (% of GDP) 7.78
GDP per capita (constant 2015 USS) 7.72
Total factor productivity (0-100) 9.25
Global Competitiveness Index (1-7) 9.78
Gross fixed capital formation per labour force unit (constant 2015 US$) 10.96
Happiness index (1-10) 15.23
Market concentration index (0-1) 20.91
Research and development expenditure (% of GDP) 23.71
Medium and high-tech manufacturing value added (% of manufacturing value added) 24.54
Gini index (1-100) -23.62
Domestic credit to private sector (% of GDP) 27.27
CO2 emissions (kg per 2015 US$ of GDP) -54.70

Through Formula 15, based on the RA data, for
each indicator, we calculated the amount of the
necessary percentage change, which will lead to a
1% EOQI improvement. The results are presented in
table 4. Thus, for example, for a 1% increase in the
EOQI, it is necessary to increase the share of
government expenditure on education in GDP from
2.77% to 2.99%, that is, increase the indicator by
7.78%. Or, for example, to achieve the same goal,
the concentration level in the export market should
be reduced by 20.91%, reducing the Herfindahl-
Hirschman index from 0.16 to 0.13. According to
this classification, the efficiency of GDP production
is the fourth in importance: for the improvement of
the RA EOQI by 1%, Armenia must ensure a 9.25%
increase in TFP.

Thus, through the model, we can not only
observe the behavior of the system in case of
possible shocks of indicators, but also develop a
clear strategy for improving the EOQI. For that it is
necessary to set a clear goal, a target value, that is,
the desired level of the EOQI, and then decide with
which growth structure the pre-determined target
can be achieved. In other words, in this case, one
need to develop certain scenarios, find out whether
it is feasible, and as a result, detect the necessary
steps for improving the quality of the economy.

As we revealed earlier, the quality of the RA
economy is lower than the average of the studied
countries. As the target value of the EOQI, we set
the average EOQI recorded by the 78 studied
countries in 2022. According to the latest data of
2022, the RA EOQI is below the average by about
8.2 points, and in order for the RA indicator to be
equal to the average, it should increase by more than
a quarter. Next, it is necessary to look for such a
growth structure (according to the indicators), as
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well as such a time interval, under which conditions
the increase of the RA EOQI until the average of
2022 will be reasonable and achievable

The simulation of achieving the average level
of the RA EOQI on 2022 through equal growths
of all indicators: Let's try to understand how it is
possible to achieve this with a comprehensive
approach, without giving advantage to one or set of
indicators in the context of the necessary level of
improvement. Equally dividing the "burden" of the
necessary change on all indicators, it turns out that
each of them should provide an additional 0.63
points of the EOQI, that is, increase it by about
1.93%. Achieving such a result mathematically is
not feasible, just because for some indicators it is
simply impossible to provide the necessary growth
calculated through formula 14. For example, in
order for RA EOQI to increase by 0.63, the
indicator of CO2 emissions per unit of GDP should
decrease by more than 136%, i.e. by about 0.77
points, which is practically impossible, because in
2022 its value (0.56) was less than the required
change. On the other hand, for some indicators,
increasing EOQI by 1.93% is not reasonable. For
example, the Gini coefficient should be reduced by
about 14 points, and halving the Gini index of the
RA (27.9) would be an illogical issue, because
during the observed 18 years, the best value, i.e., the
lowest Gini coefficient was 23.2 (Slovakia). Taking
into account the mentioned statements, as well as
the potential of the country and the trends of
changes in the indicators, it turns out that it will be
possible to achieve the previously defined goal in
the best case in the medium term and through the
unequal contribution of the indicators to the growth.
It remains to understand what combination of



changes in indicators will ensure the target value for
the quality of the RA economy.

The Simulation of achieving the average
level of RA EOQI on by priorities of the
indicators: Arranging the RA indicators based on
their ranking within each country yielded a list of
indicators sorted by their priorities for improvement.
Accordingly, in order to reach the targeted level of
the EOQI, we detected the necessary growth
structure, which will smooth out the structural
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asymmetries of the EOQI. Then we proportionally
calculated the necessary amount of growth of each
indicator. The lower the country's position
according to the index, the higher the necessary
level of its participation in the targeted growth of
the EOQI. Going forward, let's note that the
components of the EOQGI have received the
highest priority in the growth structure designed to
achieve the defined medium-term goal.

Table 5. The growth structure (in absolute values) necessary to achieve EOQI defined targets

in periods t+1, t+2 and t+3

Indicator t t+1 t+2 t+3
CO2 emissions (kg per 2015 USS$ of GDP) 0.565 0.780 1.000 1.193
Domestic credit to private sector (% of GDP) 52.583 59.181 66.468 75.494
GDP per capita (constant 2015 USS) 5111.370 | 5377.588 | 5689.441 | 6063.764
Gini index (1-100) 27.900 28.952 29.735 30.490
Global Competitiveness Index (1-7) 4.191 4.447 4.648 4.843
Government expenditure on education (% of GDP) 2.771 2.967 3.259 3.704
gi)‘:;i’iefoj?Iiﬁzgormaﬁon per labour force unit 1913.051 | 2077.491 | 2278.207 | 2555.834
Happiness index (1-10) 5.382 4.445 3.625 3.839
Market concentration index (0-1) 0.163 0.147 0.134 0.161
Prosperity index (1-100) 61.218 62.354 63.588 65.032
Research and development expenditure (% of GDP) 0.209 0.249 0.306 0.386
Total factor productivity (0-100) 0.978 0.996 0.997 0.998

t refers to the last year observed (2022)

By distributing the target 25% improvement in
the quality of the economy equally over 3 years, it
turns out that the country's GDP should increase by
about 2.7 points every year. Tables 5 and 6 present
the roadmaps to reach the final result, with absolute
values and growths, respectively. Let's designate the
starting year for simulations with t, which in our
case is 2022.

For the simulation for the first year, the EOQI
should be increased by about 8.4%, increasing it
from 32.6 to 35.3. In the growth structure, the
highest shares were given to the share of
government expenditure on education in GDP and
the share of added value obtained through medium
and high technologies in the added value of the
manufacturing. According to the first, the country
took the 74th place in 2022, according to the second
- the 70th. Moreover, these two indicators remained
unchanged in the structure of growth imitations in
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the first 2 places of priorities for all 3 years. To
achieve an increase of 2.7 points in the first year of
the simulation, it is necessary to increase the 2.78%
share of government expenditure on education in the
GDP by 0.2%, and the 8.2% share of medium and
high-tech manufacturing in the total added value of
manufacturing by 1.7%. The lowest priorities were
given to the Gini coefficient and GDP production
efficiency, according to which the country ranks
14th and 16th, respectively. To ensure the growth of
the first year, the Gini coefficient should be reduced
by 1 point (3%), and the TFP should be improved
by 0.02 points. Thus, as a result of the mentioned
changes for the year t+1, the ranking of the RA
EOQI will rise from 59th to 55th place, the index
will improve by 2.4 points, instead of the expected
2.7. The deviation is a consequence of the non-
linear character of EOQI. However, the deviation
does not diminish the significance or applicability of



the model, because the deviations between expected
and actual results as a result of the simulations are
insignificant, about 1%. In addition, we have
recalculated the necessary growth of EOQI for each
year to achieve the short-term goal, in order to
compensate for the previous year's deviation in the
next period. In other words, we performed the
simulation of the next year t+2 not with 2.7 points
defined for the simulation of t+1, but with 2.9
points. The levels of components’ contributions in
the growth structure of the EOQI set as a short-term
goal were also recalculated.

As a result of the next (t+2) year simulation,
according to the position occupied by the EOQI,
Armenia rose from 55th to 47th place, and the
country's index improved by 7.6%. No particularly
tangible changes were recorded in the priorities of
the growth structure. However, in each subsequent
period, a higher growth is assumed in the direction
of the underdeveloped indicators than in the
direction of the indicators of the country, which
registered a relatively higher value, that is, the
concentration level in the structure of the expected
EOQI eases.

Table 6. The increase in EOQI (%) and the growth structures necessary to achieve them in periods t+1, t+2 and t+3

Indicator t+1 t+2 t+3
EOQI 7.51 7.12 7.56
CO2 emissions (kg per 2015 US$ of GDP) -38.14 -28.18 -19.26
Domestic credit to private sector (% of GDP) 12.55 12.31 13.58
GDP per capita (constant 2015 US$) 5.21 5.80 6.58
Gini index (1-100) -3.77 -2.70 -2.54
Global Competitiveness Index (1-7) 6.10 4.52 4.18
Government expenditure on education (% of GDP) 7.07 9.83 13.66
Gross fixed capital formation per labour force unit (constant 2015 US$) 8.60 9.66 12.19
Happiness index (1-10) 10.19 8.66 591
Market concentration index (0-1) -17.42 -18.44 -19.97
Medium and high-tech manufacturing value added (% of manufacturing value added) | 20.91 24.12 31.65
Prosperity index (1-100) 1.86 1.98 2.27
Research and development expenditure (% of GDP) 19.26 22.62 26.18
Total factor productivity (0-100) 1.78 0.12 0.15

In the last stage of the considered medium-term
simulation, in the period t+3, the country recorded a
value quite close to the target value of the EOQI
(40.4). As a result of such a scenario, the ranking of
the country improved by 2 positions, and Armenia
ranked the 45th. The contribution levels of
indicators in the structure of growth -certainly
changed for the last period. Relatively, the share of
domestic credit to private sector in GDP and the
prosperity index had higher priority, and the priority
of contributing to the growth of the happiness index
decreased.

Thus, within 3 years, other things being equal,
it is possible to bring the quality of the RA economy
closer to the average of the 78 countries considered,
maintaining the growth structure presented in table
6. As a result of the implemented simulation, the
RA economy saw a 24% improvement, slightly
below the targeted 25% medium-term goal.
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Consequently, the country ascended from the 59th
to the 45th position. To achieve such a result, it is
necessary to ensure an average growth of 7.4% in
EOQI for 3 years in a row. According to the
position occupied by the EOQGI, the country rose
from the 61st position to the 48th position, and from
44th to 27th from EOQEI perspective. A much
greater participation in the provision of the
presented scenario for the improvement of the
country's EOQI is expected from the EOQGI: the
latter should be improved by 11.5% on average for 3
years in a row, while the EOQEI should be
improved by 3.4% on average.

In summary, it turns out that by means of the
presented simulation model, defining a certain
feasible goal in advance, determining a certain
period of implementation of the growth policy
necessary to achieve that goal, and a certain pattern
of the expected growth structure, as for example in



our scenarios (equally and by priorities), for each
period it is possible to obtain a clear structure of
necessary growth for achieving the determined
output.
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