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Gross domestic product (GDP) is the most
commonly used approach to measure a

country’s  economic  performance. The
shortcomings of GDP in capturing overall
well-being, economic development and

sustainable growth are among the most
debated issues in economic research. This
study aimed to develop a method that captures
broader aspects of socio-economic prosperity.
We compiled a panel dataset of yearly
measurements with 32 social and economic
indicators from 87 countries between 2005
and 2019 from publicly available sources.
Linear interpolation, and
random forest imputation methods were used
to substitute missing values. Logarithmic
transformation of some selected variables,
followed by the standardisation of all variables,
was applied to ease the wusability and
comparability of the variables. Exploratory
factor analysis with maximum likelihood
estimation was used to construct six domain-
specific subindices, or domains in general
(variance explained by factors > 50%).
Variances explained by the factors were used
as weights to create the composite indicator.

extrapolation,

Interpolation, extrapolation, and imputation
procedures were used to complete 20.7% of
the dataset. Six domains were generated by
factor analysis. Two domains were found to
have one dominant factor each (variance
explained by the factor > 50%, p < 0.05).
Three domains showed two dominant factors
each (cumulative variance explained by the
factors > 50%, p < 0.05). One domain had a
single dominant factor that did not reach the
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variance explained cut-off value (36.8%),
although the second factor was not
significant (p = 0.554); therefore, the first
factor was considered the only dominant
factor. We found that domains including
variables related to the real economy (25.7%)
and social equality and sustainability (19.0%)
had the highest weights in the composite
indicatot.
This study developed a novel method to
capture important aspects of social and
economic prosperity in 87  countries.
The harmonic development index allows
intercountry and intertemporal comparisons
across six domains related to economic
development, work- and knowledge-based
society, and financial, environmental, social,
Keywords: and  demographic  sustainability.  The
sustainable development, composite indicator serves as a tool to rank
GDP, countries and track changes in the rankings,
factor analysis, providing useful information for policymakers
composite indicator and researchers.

Online first publication date: 14 December 2024

Introduction

Several studies argued that gross domestic product (GDP) is an imperfect measure of
countries’ economic progress and does not consider important aspects of our lives
(Jones—Klenow 2016, [8]). The areas not captured by GDP are grouped around three
well-defined domains: well-being, economic welfare, and sustainability (Bleys 2012).
The shortcomings of GDP are well known, and several indices have been developed
to address its limitations. However, quantifying the unrepresented areas of GDP does
not have a straightforward approach. The concept of well-being inherently
encompasses various dimensions including financial and economic aspects (Wilmarth
2021). Economic welfare of a country does not necessarily increase well-being of its
people; thus, GDP is not sufficient to indicate economic welfare. In this context,
sustainability refers to the future sustainability of current levels of well-being and
economic welfare and the physical limits to growth (Bleys 2012, Terzi et al. 2021).
Over the past decades, the number of articles on composite indicators (Cl) used in
vatrious research has increased exponentially (Greco et al. 2019, Mazziotta—Pareto
2020, Miller-Fraczek 2019). In general, Cls are often used to evaluate and compare
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the performance of countries in different dimensions over a longer period of time,
including Central and Eastern Europe (Hudrlikova et al. 2013, Kocziszky—Szendi
2023). CIs simplify large, multidimensional datasets while retaining the majority of
the underlying information base (Joint Research Centre-European Commission
2008). The development of Cls usually involves three steps: normalisation, weighting,
and aggregation (El Gibari et al. 2019). Weighting methods are typically classified into
three categories: equal weighting, data-based methods, and participatory based
methods (El Gibari et al. 2019). Aggregation methods are commonly divided into
compensatory and non-compensatory methods (Asadzadeh et al. 2017). Although the
methodological framework for the development of Cls is widely accepted, it also
allows for the inclusion of so-called craftsmanship to achieve the intended purpose
(El Gibari et al. 2019, Joint Research Centre-European Commission 2008, Trevifio-
Canta 2024). The current study is aimed at developing a composite indicator that
captures important aspects of environmental, social, and economic prosperity and
allows intercountry and intertemporal comparisons.

Literature review

Nordhaus—Tobin (1971) made one of the earliest attempts to better represent
economic welfare with the development of the measure of economic welfare. In 2007,
the Buropean Commission held a conference on ‘beyond GDP’ that focused on the
most appropriate indices to measure progress (Bleys 2012). Thus far, several indices
have been developed, including the human development index (HDI), first published
in 1990 by Anand-Sen (1994), the inclusive development index (IDI) by the World
Economic Forum (Corrigan 2017), and the better life index (BLI) developed by the
Organisation for Economic Co-operation and Development (Durand 2015). The
limitations of HDI are related to the choice of variables, weighting, and aggregation
methods, while the shortcomings of the IDI are related to data availability (D6rffel—
Schuhmann 2022, [5]). The BLI indicator is characterised by the flexible weighting
and aggregation approach (Koronakos et al. 2020). Several other indices have been
developed such as the SDG index (Schmidt-Traub et al. 2017), the inequality-adjusted
HDI (UNDP 2024), and the social progress index (2024).

Methods

The following areas were considered important for developing the composite
indicator: economic development, financial sustainability, environmental sustainability, work- and
knowledge-based society, social sustainability, and demographic sustainability.
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Statistical analysis

We compiled a panel dataset containing annual measurements of 32 social and
economic indicators across 87 countries between 2005 and 2019 from publicly
available databases (see Appendix Tables Al and A2). First, we applied linear
interpolations and extrapolations to substitute the missing values. Second, we used
random forest-based imputations where missing values were still detected after the
interpolation and extrapolation step. We used logarithmic transformation for the
following variables because of their skewness and/or monetary nature: real wage,
median income, GDP per capita, CO2 emissions, air pollution, fertility rate (adjusted),
P90P10, R&D expenditure, unemployment ratio, labour productivity, and water
stress (see Appendix Table Al). Similar to previous studies, all the 32 variables were
standardised through calculation of the mean and standard deviation over the period
examined (Corrigan 2017, Wendling et al. 2020). We decided to use the data-based
weighting method and a compensatory aggregation technique (El Gibari et al. 2019).
Kolmogorov-Smirnov test was used to test normality.

The domains were constructed using six separate exploratory factor analyses with
maximum likelihood estimation and varimax rotation. Although various benchmark
values are acceptable for the variance explained, we considered > 50% as the cut-off
value (Hair 2009, Williams et al. 2010). For financial sustainability, social sustainability, and
work- and knowledge-based society domains, we multiplied the factors by minus one to
improve their interpretation. Factor scores were generated for all factors in the six
domains for 87 countries from 2005 to 2019. In domains with more than one
dominant factor, we used the variances explained by the factors as weights to compute
a single weighted average factor for each domain. In the aggregation phase, the
variance explained by each factor as a proportion of the total variance was used as a
weight. The composite indicator was calculated as the weighted sum of all domains.
In the last step, the composite indicator and the domains were rescaled between 0
and 100. We performed the analysis using R statistical software (v4.1.2 Vienna,
Austria). The fidyverse package was applied for interpolations and extrapolations, the
mice package for imputation and the stazs package for exploratory factor analysis ([0],
van Buuren—Groothuis-Oudshoorn 2011, Wickham et al. 2019).

Results

Descriptive statistics

Data for 32 variables from 87 countries between 2005 and 2019 were compiled, with
20.7% missing values. Based on the database with no missing values (i.e. after linear
interpolation, extrapolation, and random forest imputation), the descriptive statistics
of the 32 variables were calculated and are presented in Table 1.
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social, and economic development >
Table 1
Descriptive statistics of the 32 variables
Variables Mean Smr.ld?rd Median Minimum |\ Maximum Skewness Normality
deviation value value test*
Absolute poverty rate 4.56 9.99 0.90 0.00 69.10 3.77|p < 0.001
Account balance —0.82 7.22 —1.30 —43.77 38.79 0.16| p < 0.001
Air pollution 1,735.19| 1,676.97| 1,221.90 67.71| 8,698.88 1.50| p < 0.001
CO; emissions 0.25 0.15 0.22 0.04 0.90 1.40| p < 0.001
Domestic net
migration 0.0011 0.0028 0.0001 —0.01 0.02 1.89| p < 0.001
Economic
dependency ratio 1.68 0.53 1.56 0.82 3.98 1.68|p < 0.001
Employment 55.84 9.36 56.50 32.01 84.01 0.02| p < 0.001
Fertility rate (adjusted) 1.98 0.62 1.82 0.92 4.43 1.33| p < 0.001
Fossil fuel? 0.82 0.17 0.85 0.17 1.00 —1.59| p < 0.001
GDP per capita 18,609.33| 20,994.30 9,459.09 456.59112,372.68 1.74| p < 0.001
GNI SD 0.03 0.01 0.02 0.01 0.07 0.60| p < 0.001
HALE 66.85 4.58 66.36 46.72 74.09 —1.16| p < 0.001
Income Gini 36.71 7.64 35.20 23.70 64.80 0.79| p < 0.001
Interest payments 8.35 7.25 6.48 0.01 47.47 1.93| p < 0.001
Internet usage 51.44 28.33 54.90 0.07 99.01 —0.22| p < 0.001
ISCED 3 56.16 23.16 60.55 6.76 93.45 —0.25| p < 0.001
Labour productivity 329.31 354.81 168.67 5.44| 2,097.01 1.75| p < 0.001
Labour tax 20.29 12.11 18.60 0.00 54.00 0.51| p < 0.001
LPI score 2.97 0.68 2.86 1.53 4.44 0.36| p < 0.001
Median income 21.85 16.4 15.35 1.68 63.02 0.81| p < 0.001
Net savings 10.07 7.78 9.18 —14.78 38.66 0.30| p < 0.001
Nuclear energy? 0.05 0.08 0.00 0.00 0.41 1.98| p < 0.001
Old-age dependency
ratio 17.15 8.71 16.45 3.76 47.12 0.34| p < 0.001
P90P10 13.36 9.33 10.31 4.58 90.60 2.69|p < 0.001
Public debt 53.68 34.32 46.13 473 234.856 2.02| p < 0.001
R&D expenditure 1.04 1.01 0.67 0.03 4.94 1.31| p < 0.001
Real wage 35.47 23.11 31.79 1.82 129.03 0.89| p < 0.001
Renewables 0.13 0.15 0.08 0.001 0.83 2.28| p < 0.001
Unemployment ratio 8.26 5.20 7.19 0.65 37.25 2.20|p < 0.001
Water stress 27.14 30.31 15.56 0.20 137.92 1.53| p < 0.001
Wealth Gini 71.34 7.81 70.35 31.00 95.50 0.02| p < 0.001
Youth dependency
ratio 35.68 15.87 30.00 17.66 102.71 1.67| p < 0.001

* Kolmogorov-Smirnov test, p < 0.05 was considered statistically significant.

a) Transformed for better interpretation.

Note: GDP = gross domestic product; GNI = gross national income; HALE = healthy life expectancy; ISCED
= International Standard Classification of Education; LPI = logistics performance index; R&D = research and
development; SD = standard deviation.

Factor analysis

From the exploratory factor analysis, we found that economic development and demographic
sustainability domains each have one dominant factor (variance explained by the factor
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> 50%, p < 0.05). Financial sustainability, work- and knowledge-based society, and social
sustainability domains have two dominant factors (cumulative variance explained by
the factors > 50%, p < 0.05). Environmental sustainability has one dominant factor that
did not reach the variance explained cut-off value (36.8%), although the second factor
was not significant (p = 0.554); therefore, the first factor was considered the only
dominant factor (Table 2). Each variable was assigned to one of the domains (see

Appendix Table A3).
Table 2

Results of exploratory factor analysis

Domain Factor p-value Cumu.latiyc variance
explained, %
Economic development 1 <0.001 84.6
Economic development 2 <0.05 89.3
Financial sustainability 1 <0.001 16.5
Financial sustainability 2 <0.001 29.9
Environmental sustainability 1 <0.001 36.8
Environmental sustainability 2 0.554 48.7
Work- and knowledge-based society 1 <0.001 30.5
Work- and knowledge-based society 2 <0.001 57.3
Social sustainability 1 <0.001 39.6
Social sustainability 2 <0.001 62.6
Demographic sustainability 1 <0.05 58.0

Note: p <0.05 was considered statistically significant.

Considering that economic development and demographic sustainability domains each have
one dominant factor, and the second factor of environmental sustainability was not
statistically significant, factor weights were only generated for the first factors. For
financial sustainability, work- and knowledge-based society, and social sustainability domains,
factor weights were generated for both the first and second factors (Table 3).

Table 3
Factor weights of the domains
Domain Factor Factor weight
Economic development 1 1.00
Financial sustainability 1 0.50
Financial sustainability 2 0.50
Environmental sustainability 1 1.00
Work- and knowledge-based society 1 0.51
Work- and knowledge-based society 2 0.49
Social sustainability 1 0.55
Social sustainability 2 0.45
Demographic sustainability 1 1.00
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We calculated the variance explained by each of the six factors as a proportion of
the total variance to generate the weights of the domains to the composite indicator
(Table 4). Figure 1 displays the result of the aggregation.

Table 4
Weights of the domains in the composite indicator
Name Weight in the composite indicator, %
Economic development 25.7
Social sustainability? 19.0
Demographic sustainability 17.6
Work- and knowledge-based society? 17.4
Environmental sustainability 11.2
Financial sustainability? 9.1
a) Factors multiplied by minus one.
Figure 1

Harmonic development index values, 2019

2550 75

Note: grey areas: data not available.

Conclusions

This study presented a new approach to create a composite indicator that factors in
important components of sustainable economic development and addresses the
shortcomings of GDP as a measure of countries’ economic performance. We used
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exploratory factor analysis to construct the domains. The weights for each domain
were determined based on the factor analysis results to build the harmonic
development index. Beyond comparisons of index values and overall rankings, the
domain-specific subindices can help identify strengths and weaknesses, and potential
areas of improvement for specific countries, such as demographic and environmental
sustainability for the majority of developed countries. Moreover, examining average
rates of change over longer periods can provide further insights into long-term
dynamics. This analysis can highlight countries that consistently demonstrate overall
or domain-specific improvement, in addition to pinpointing countries with the
highest and lowest values. This study has a few limitations, including the narrow time
span as the data of harmonic development index is available from 2005. Additionally,
compared to the HDI (191 countries) and IDI (103 countries), the harmonic
development index allows for comparisons of fewer (87) countries (Corrigan 2017,
UNDP 2022). Furthermore, the constrained availability of data for the 32 variables
limits the accuracy of the results.

In conclusion, the composite indicator is formulated to consider important aspects
of economic development and it allows cross-country and intertemporal
comparisons. The methodology enables the harmonic development index to be
updated annually, fostering future studies on its application and testing.
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Appendix
Table Al
List of 32 variables (in alphabetical order by short names)
Short name of the variable Full name of the variable ‘ Source
; { . 0

Absolute poverty rate Poverty hc.adcount ratio at $1.90 a day (2011 PPP) (% 9]
of population).

Account balance Current account balance (% of GDP). [9]
Number of age-standardised disability-adjusted life-

Air pollution* years lost per 100,000 persons (DALY rate) due to [3]
exposure to air pollution.

CO, emissions* CO; emissions (kg per PPP § of GDP). 9]

Domestic net migration Net migration to population ratio. [9]

Fconomic dependency ratio ir;gloyed to inactive and unemployed population 9]

] Employment to population ratio, 15+, total (%)

Employment (modelled ILO estimate). ®)

Fertility rate (adjusted)* Child poverty-adjusted fertility rate. 9]

Fossil fuel Per capita energy from fossil fuels. | [7]

GDP per capita* GDP per capita (constant 2015 US$). [9]

GNI SD Standard deviation of GNI per capita by region Smits—Permanyer
(NUTS 2). 2019

HALE Healthy life expectancy at birth (years). [10]

Income Gini

Interest payments

Gini index measures the extent to which the

distribution of income (ot, in some cases,

consumption expenditure) among individuals or 9]
households within an economy deviates from a

perfectly equal distribution.

Interest payments (% of expense). . [9]

Internet usage

Individuals using the internet (% of population). [9]

Educational attainment, at least completed upper

ISCED 3 secondary, population 25+, total (%) (cumulative). O]
Labour productivity* GDP per capita to employment ratio. [9]
— o :
TLabour tax Labour tax and contributions (% of commercial (9]
profits).
The LPI is an interactive benchmarking tool created
to help countries identify the challenges and
LPI Score opportunities they face in their performance on trade [9]
logistics and what they can do to improve their
performance.
Median income* Median daily pet capita income or consumption 9
cdian hicome expenditure (2011 PPP). O]
Net savinos Adjusted net savings, including particulate emission 9]
ving damage (% of GNI). |
Nuclear energy Per capita energy from nuclear energy. [7]

(Table continues on the next page.)
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(Continued.)
Short name of the variable Full name of the variable Source
- 5 P
Old-age dependency ratio Age dcpendency ratio, old (% of working-age ]
population).
The decile dispersion ratio presents the ratio of the
P90P10* average income of the richest 10% by that of the [9]
poorest 10%.
Public debt Public debt as a shate of GDP. (4]
R&D expenditure* Research and development expenditure (% of GDP). 9]
Real GDP / Average annual hours worked by Feenstra et al.
Real wage*
persons engaged. 2015
Renewables Per capita energy from renewable energy. | [7]
. Unemployment, total (% of total labour force)
7. k
Unemployment ratio (modelled ILO estimate). O]
Level of water stress: freshwater withdrawal as a
Water stress* . . 2]
proportion of available freshwater resources.
Gini index measures the extent to which the
.. distribution of wealth among individuals or
Wealth Gini households within an economy deviates from a g
petfectly equal distribution.
; o P
Youth dependency ratio Age dependency ratio, young (%o of working-age (9]
population).

*Logarithmic transformed variables.

DALY = disability-adjusted life year; GDP = gross domestic product; GNI = gross national income; HALE =
healthy life expectancy; ILO = International Labour Organization; ISCED = International Standard Classification of
Education; LPI = logistics performance index; NUTS = Nomenclature of Territorial Units for Statistics;
PPP = purchasing power parity; R&D = research and development; SD = standard deviation; US = United States.
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Table A2

List of countries (in alphabetical order by country)

Country

Development level (based on IMF [2018])

Albania
Algeria
Angola
Argentina
Armenia
Australia
Austria
Azerbaijan
Bangladesh
Belgium
Bolivia
Brazil
Bulgaria
Canada
Chile
China
Columbia
Costa Rica
Croatia
Cyprus
Czech Republic
Denmark
Dominican Republic
Ecuador
Egypt
Estonia
Finland
France
Georgia
Germany
Ghana
Greece
Hungary
Iceland
India
Indonesia
Iran

Iraq
Ireland
Israel

Italy

Japan

Emerging and developing
Emerging and developing
Emerging and developing
Emerging and developing
Emerging and developing
Advanced economies
Advanced economies
Emerging and developing
Emerging and developing
Advanced economies
Emerging and developing
Emerging and developing
Emerging and developing
Advanced economies
Emerging and developing
Emerging and developing
Emerging and developing
Emerging and developing
Emerging and developing
Advanced economies
Advanced economies
Advanced economies
Emerging and developing
Emerging and developing
Emerging and developing
Advanced economies
Advanced economies
Advanced economies
Emerging and developing
Advanced economies
Emerging and developing
Advanced economies
Emerging and developing
Advanced economies
Emerging and developing
Emerging and developing
Emerging and developing
Emerging and developing
Advanced economies
Advanced economies
Advanced economies
Advanced economies

(Table continues on the next page.)

Regional Statistics, Vol

.15.No. 1.2025: 1-16; DOI: 10.15196/RS150102



12 Lészlé Gydrgy-Eszter Purczeld-Bdlint Mazzag-Alex Baté-Péter Vékds

(Continued.)

Country

Development level (based on IMF [2018])

Jordan
Kyrgyzstan
Latvia

Lithuania
Luxembourg
Malaysia

Malta

Mauritius
Mexico
Mongolia
Morocco
Myanmar

New Zealand
North Macedonia
Norway
Pakistan
Paraguay

Peru

Philippines
Poland

Portugal
Romania

Russia

Rwanda
Salvador

Serbia

Slovakia
Slovenia

South African Republic
South Korea
Spain

Stri Lanka
Sweden
Switzerland
Thailand
Netherlands
United States of America
Trinidad and Tobago
Turkey

Uganda

Ukraine

United Kingdom
Uruguay
Venezuela
Vietnam

Emerging and developing
Emerging and developing
Advanced economies
Advanced economies
Advanced economies
Emerging and developing
Advanced economies
Emerging and developing
Emerging and developing
Emerging and developing
Emerging and developing
Emerging and developing
Advanced economies
Emerging and developing
Advanced economies
Emerging and developing
Emerging and developing
Emerging and developing
Emerging and developing
Emerging and developing
Advanced economies
Emerging and developing
Emerging and developing
Emerging and developing
Emerging and developing
Advanced economies
Advanced economies
Emerging and developing
Emerging and developing
Advanced economies
Advanced economies
Emerging and developing
Advanced economies
Advanced economies
Emerging and developing
Advanced economies
Advanced economies
Emerging and developing
Emerging and developing
Emerging and developing
Emerging and developing
Advanced economies
Emerging and developing
Emerging and developing
Emerging and developing

Regional Statistics, Vol. 15. No. 1.2025: 1-16; DOI: 10.15196/RS150102



Harmonic development index: a novel approach to measure environmental,

. . 13
social, and economic development
Table A3
Domain variables
Economic Financial Environmental Work-and Social Demographic
Lo Lo knowledge-based R o
development sustainability sustainability society sustainability sustainability
Old-age
GDP per capita | Net savings Air pollution Employment HALE dependency
ratio
LPI Score Account balance| Fossil fuel Labour .. Income Gini D.Ome.snc net
productivity migration
Economic Youth
Internet usage | dependency Nuclear energy | Labour tax P90P10 dependency
ratio ratio
Median income Interest Renewables Ugemp loyment Wealth Gini Fer.tlhry rate
payments ratio (adjusted)
Real wage R&D . CO; emissions | ISCED 3 Absolute
expenditure poverty rate
Public debt Water stress GNISD

Note: GDP = gross domestic product; GNI = gross national income; HALE = healthy life expectancy;
ISCED = International Standard Classification of Education; LPI = logistics performance index; R&D = research
and development; SD = standard deviation.

REFERENCES

ANAND, S.—SEN, A. (1994): Human development index: methodology and measurement Human
Development Report Office, New York, USA.

ASADZADEH, A.—KOTTER, T.—SALEHI, P.—BIRKMANN, J. (2017): Operationalizing a concept:
the systematic review of composite indicator building for measuring community
disaster resilience. International Journal of Disaster Risk Reduction 25: 147-162.
https://doi.org/10.1016/}.ijdrr.2017.09.015

BLEYS, B. (2012): Beyond GDP: classifying alternative measures for progress Social Indicators
Research 109: 355-376. https://doi.org/10.1007/s11205-011-9906-6

CORRIGAN, G. (2017): The inclusive growth and development report 2017 World Economic Forum,
Geneva, Switzerland.

DORFFEL, C.—SCHUHMANN, S. (2022): What is inclusive development? Introducing the
multidimensional inclusiveness index Social Indicators Research 162 (3): 1117-1148.
https://doi.org/10.1007/s11205-021-02860-y

DURAND, M. (2015): The OECD better life initiative: how's life? and the measurement of well-
being Review of Income and Wealth 61 (1): 4-17. https://doi.org/10.1111 /roiw.12156

EL GIBARI, S—~GOMEZ, T.—RUIZ, F. (2019): Building composite indicators using multicriteria
methods: a review Journal of Business Economics 89 (1): 1-24.
https://doi.org/10.1007/s11573-018-0902-z

FEENSTRA, R. C—~INKLAAR, R—TIMMER, M. P. (2015): The next generation of the Penn World
Table Awmerican Economic Review 105 (10): 3150-3182.
https://doi.org/10.1257 /aer.20130954

Regional Statistics, Vol. 15. No. 1.2025: 1-16; DOI: 10.15196/RS150102



14 Lészlé Gydrgy-Eszter Purczeld-Bdlint Mazzag-Alex Baté-Péter Vékds

GRECO, S.—ISHIZAKA, A.~TASIOU, M.—TORRISI, G. (2019): On the methodological framework
of composite indices: a review of the issues of weighting, aggregation, and
robustness Social Indicators Research 141: 61-94.
https://doi.org/10.1007/s11205-017-1832-9

HAIR, J. F. (2009): Multivariate data analysis Kennesaw State University, Kennesaw, USA.

HUDRLIKOVA, L—KRAMULOVA, ].—ZEMAN, J. (2013): Measuring sustainable development at
the lower regional level in the Czech Republic based on composite indicators
Regional Statisties 3 (1): 117-140. https://doi.org/10.15196/RS03107

INTERNATIONAL MONETARY FUND [IMF| (2018): World economic outlook: challenges to steady
growth International Monetary Fund, Washington.

JOINT RESEARCH CENTRE-EUROPEAN COMMISSION (2008): Handbook on constructing composite
indicators: methodology and user guide OECD Publishing, Paris.

JONES, C. 1L.-KLENOW, P. J. (2016): Beyond GDP? Welfare across countries and time American
Economic Review 106 (9): 2426-2457. https://doi.org/10.1257 /aer.20110236

Kocziszky, G.—SZENDI, D. (2023): Comparative analysis of development paths in Central
and Eastern European countries (V4+2) using a composite index, 1995-2020
Regional Statistics 13 (6): 1026—1058. https://doi.org/10.15196/RS130602

KORONAKOS, G.—SMIRLIS, Y.—SOTIROS, D.-DESPOTIS, D. K. (2020): Assessment of OECD
better life index by incorporating public opinion Socio-Economic Planning Sciences
70: 100699. https://doi.org/10.1016/j.seps.2019.03.005

MAZZIOTTA, M.—PARETO, A. (2020): Composite indices construction: the performance
interval approach Social Indicators Research 161: 541-551.
https://doi.org/10.1007/5s11205-020-02336-5

MULLER-FRACZEK, 1. (2019): Dynamic measurement of complex phenomena in assessing the
Europe 2020 strategy effects Regional Statistics 9 (1): 32-53.
https://doi.org/10.15196/RS090107

NORDHAUS, W. D.—TOBIN, J. (1971): Is growth obsolete? Cowles Foundation Discussion Papers
New Haven, USA.

SCHMIDT-TRAUB, G.—KROLL, C.—~TEKSOZ, K.-DURAND-DELACRE, D.-SACHS, J. D. (2017):
National baselines for the sustainable development goals assessed in the SDG
index and dashboards Nature Geoscience 10 (8): 547-555.
https://doi.org/10.1038/nge02985

SMITS, ] —PERMANYER, 1. (2019): The subnational human development database Scientific data
6 (1): 1-15. https://doi.org/10.1038/sdata.2019.38

SOCIAL PROGRESS INDEX (2024): Social progress index Social Progress Imperativa, Washington,
USA.

TERZL, S—OTOIU, A.—~GRIMACCIA, E—~MAZZIOTTA, M.~PARETO, A. (2021): Open issues in
composite indjcators: a starting point and a reference on some state-of-the-art issues Roma TrE-

Press, Roma, Italy.

TREVINO-CANTU, J. A. (2024): A balanced normalization for cross-sectional and longitudinal
composite indices in Mexico, 2000-2020 Regional Statistics 14 (1): 108-129;
https://doi.otg/10.15196/RS140106

UNITED NATIONS DEVELOPMENT PROGRAMME [UNDP] (2022): Human Development Report
2021/2022 United Nations Development Programme, New York.

Regional Statistics, Vol. 15. No. 1.2025: 1-16; DOI: 10.15196/RS150102



social, and economic development

Harmonic development index: a novel approach to measure environmental,

UNITED NATIONS DEVELOPMENT PROGRAMME [UNDP] (2024): The 2023/2024 human
develgpment report United Nations Development Programme, New York.

VAN BUUREN, S.—~GROOTHUIS-OUDSHOORN, K. (2011): mice: Multivariate imputation by
chained equations in R. Journal of Statistical Software 45 (3): 1-67.
https://doi.org/10.18637/jss.v045.103

WENDLING, Z. A.—EMERSON, J. W.—DE SHERBININ, A~ESTY, D. C—HOVING, K.—OSPINA,
C.—MURRAY, J.—GUNN, L.-FERRATO, M.-SCHRECK, M. (2020): Environmental
performance index Yale Center for Environmental Law and Policy, New Haven,
USA.

WICKHAM, H—~AVERICK, M.—BRYAN, ].—CHANG, W.-MCGOWAN, L. D. A~FRANCOIS, R.—
GROLEMUND, G.—HAYES, A.~HENRY, L—HESTER, J. (2019): Welcome to the
Tidyverse Journal of Open Source Software 4 (43): 1686.
https://doi.org/10.21105/joss.01686

WILLIAMS, B.~ONSMAN, A—BROWN, T. (2010): Exploratory factor analysis: a five-step guide
for novices Australasian Jonrnal of Paramedicine 8: 1-13.
https://doi.org/10.33151/ajp.8.3.93

WILMARTH, M. J. (2021): Financial and economic well-being: a decade review from journal of
family and economic issues Journal of Family and Economic Issues 42 (1): 124-130.
https://doi.org/10.1007/510834-020-09730-8

INTERNET SOURCES

[1] CREDIT SUISSE (2013): Global wealth databook 2013.
https://www.credit-suisse.com/media/assets/corporate/docs/about-
us/research/publications/global-wealth-report-databook-2013.pdf
(downloaded: April 2022)

[2] FOOD AND AGRICULTURE ORGANIZATION [FAO] (2019): AQUASTAT core database. Food
and agriculture organization of the United Nations.

https://www.fao.org/aquastat/en/databases/maindatabase

(downloaded: April 2022)

[3] INSTITUTE FOR HEALTH METRICS AND EVALUATION (2019): GBD results.
https://vizhub.healthdata.org/gbd-results/ (downloaded: April 2022)

[4] INTERNATIONAL MONETARY FUND [IMF] (2021): World economic ontlook database.
https://www.imf.org/en/Publications/WEO /weo-
database/2021/April/download-entire-database (downloaded: April 2022)

[5] KOVACEVIC, M. (2010): Review of HDI critiques and potential improvements Human
Development Research Paper 33: 1-44.
https://core.ac.uk/download /pdf/6224375.pdf (downloaded: April 2022)

[6] R CORE TEAM (2022): R: A language and environment for statistical computing R Foundation for
Statistical Computing. https://www.R-project.org/ (downloaded: April 2022)

[7] RrrcHIE, H~ROSADO, P. (2020): Energy mix. https://ourworldindata.org/energy-mix
(downloaded: April 2022)

Regional Statistics, Vol. 15. No. 1.2025: 1-16; DOI: 10.15196/RS150102



n Lészlé Gysrgy-Eszter Purczeld-Bdlint Mazzag-Alex Baté-Péter Vékas

[8] STIGLITZ, J. E.—SEN, A.—FITOUSSI, J.-P. (2009): Report by the commission on the measurement of
economic performance and social progress.
https://www.cbs.nl/-

media/imported/documents/2011/36/stiglitzsenfitoussireport 2009.pdf

(downloaded: January 2024)

[9] WORLD BANK (2022): DataBank.
https://databank.worldbank.org/home.aspx (downloaded: April 2022)

[10] WORLD HEALTH ORGANIZATION [WHOY] (2019): Healthy life expectancy (HALE) at birth
(years).
https://www.who.int/data/gho/data/indicators/indicator-details/ GHO /gho-
ghe-hale-healthy-life-expectancy-at-birth (downloaded: April 2022)

Regional Statistics, Vol. 15. No. 1.2025: 1-16; DOI: 10.15196/RS150102




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




