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The study attempts to determine the development paths of six Central and Eastern European 
countries (Bulgaria, Czech Republic, Hungary, Poland, Slovakia, Romania) for the period 2022–
2025 using a time-series complex development index developed by the authors. In addition to 
expected economic output, the index takes into account the level of human and technical 
infrastructure affecting the quality of life of the population, as well as environmental impacts. The 
autoregressive model used in the study is a single-sector model with panel data and considers the 
path dependence of the projected changes and the risks from external shocks. The latter are 
incorporated into the projections using expert estimates. Our analyses show that, except for the 
Czech Republic, the members of the country group under review are mainly on diverging 
development paths until 2025. Only the Czech Republic is expected to converge towards the EU 
development path. 
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1. Introduction 
 
European economies are facing a difficult period, with the Russian-Ukrainian war disrupting the 
post-COVID recovery, which has and will have a serious impact on labour, energy and financial 
markets, supply chains and the living environment. 
In our changing world, the countries of Central and Eastern Europe are in a unique position. The 
transformation that has taken place over the last 30 years has been beneficial for their economic 
growth and development. Their specific output has increased, their housing and infrastructure 
conditions have improved, and their income and employment figures have improved. Meanwhile, 
their societies have aged. However, rapid convergence towards the EU average has not been 
achieved. Understandably, therefore, researchers are paying increasing attention to the economic 
and social policy causes and consequences of this. But the governments concerned are also looking 
for answers to the question: what economic policy instruments can be used to speed up 
convergence, which has been slower than hoped for? 
The study of growth and development is not new. In the 1950s, the analyses of the so-called “third-
world countries” began dealing with it from several aspects (political science, world economics, 
etc.). International organisations (e.g., the UN, OECD, EU), governments and research institutes 
have taken stock of the factors determining development and the possibilities of influencing them. 
However, there is still no uniform methodology for measuring development (as well as economic 
growth), assessing, forecasting, and monitoring it. 
In this paper, we seek to answer three questions: 

1) How can territorial development be measured using a complex index (the result of 
aggregating indicators with different units of measurement)?  
2) What model can be used to analyse ex-ante trends in development indicators, particularly 
in the current turbulent economic climate? 
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3) How might the development of the six Central and Eastern European countries evolve 
between 2022 and 2025? 

Our paper consists of three parts. In the first part we briefly summarise the methods used in short-
term macroeconomic forecasting, and in the second part we present the indicators of the model 
we use, the methodology of the complex development index and the logical process of our 
forecasting. The goodness of fit of the model is tested on the 1995–2021 database. Finally, in the 
third section, we briefly analyse the characteristics of the baseline and risk development paths of 
the country group under study and compare them with the results of an earlier ex-post study. 
 
2. Research methodology 
 
Development and growth is an area of special importance in economics, not least because of the 
causal relationship between economic development and quality of life (Headey et al., 2008). It is 
no coincidence that the spatial development documents of the European Union and its member 
states pay special attention to supporting holistic development processes and monitoring the 
results achieved (EU, 2012; EU, 2015a; EU, 2015b; EU, 2018). 
The reference to the development of national economies is common in the economics literature, 
despite the fact that the definition of the concept and the methodology of measuring it are far from 
uniform. This is confirmed by the fact that some publications still identify development with 
growth in gross domestic product. Other documents (e.g., the Europe 2020 strategy (EC, 2020)) 
aim to promote integrated growth, which is essentially a synonym for development (considering 
the factors that determine development, such as employment, training, energy use and innovation). 
The only consensus is that economic, social, and environmental indicators should be considered 
when measuring territorial development, but opinions differ on what these indicators should be 
and the methodology for integrating them (BMZ, 2012). As a result, there are several complex 
indicators that consider factors other than economic output (GDP). The problem is that their 
application is not possible in the absence of time-series data, making international comparisons 
difficult. 
The prediction of development and of development trajectories relies on three bodies of literature 
that are rich in themselves. Firstly, there is development theory research, which uses empirical 
methods to examine the differences between developed (centre) and catching up (semi-periphery, 
periphery) countries (regions). Secondly, path dependence, which focuses on the impact of past 
events on current and future social and economic trends. Thirdly, the objective, mathematical-
statistical, and econometric methods used in forecasting. In this study we cannot (for reasons of 
scope) undertake a detailed presentation of these, so we only highlight the relevant ideas. 
The literature is far from uniform on the methodological basis and reliability of short-term 
forecasts. Some authors therefore question the justification of the forecasts, especially after the 
2008 financial crisis. Despite the mostly justified criticisms (Heilemann, 2009; Zimmermann, 
2009), however, analysts are tireless in their forecasting, not least because of the growing demand 
from economic and social policymakers for at least an understanding of expected trends (Koll, 
2009). 
Since the late 1970s, partial economic forecasts have appeared in the literature, such as  for the 
labour market (e.g., Fehr, 2011; IAB, 2010), economic output (Kirchgässner and Savioz, 2001; 
Gillmann et al. 2019; Fehr, 2011; Sedillot and Pain, 2003; Mourougane, 2006), etc.) and then 
national economic forecasts have appeared in the literature since the late 1970s, essentially based 
on three methods or combinations of them. 
The subjective type (e.g., Delphi method, historical analogy) relies on the knowledge and holistic 
approach of forecasting experts (Tiberius et al. 2022). There are time series and panel econometric 
methods, most of which assume an equilibrium or near-equilibrium state of the economy. Most of 
the models used are autoregressive (AR, ARMA, ARIMA, DSGE), i.e., they incorporate trends 
from the previous period (e.g., Cripps, 2014; Seto et al. 2016). They assume institutional and 
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systemic invariance, so that the characteristics of the future event series can be derived from a 
sufficiently long time-series sample, because it is assumed that the average characteristics of the 
previous period also hold. The path length of the event series can be substantially affected by the 
following factors (Ackermann, 2001; Eckey et al., 2007; Martin, 2010): 

 the timeframe of the observation; 
 exogenous shocks (e.g., blockade, embargo, institutional, world market, etc.) and 

endogenous shocks (e.g., innovation, human resource development, etc.); 
 self-exciting propensity, i.e., the commitment to continue along the development paths 

already taken (e.g., technical, technological, organisational, etc.); 
 stability in a near-equilibrium state; 
 lack of capacity to change. 

In addition to many benefits (e.g.: survival of values, continuation of improvements, etc.), the 
lock-in effect also entails risks (e.g.: perpetuation of bad practices, loss of willingness to change, 
inflexibility, becoming comfortable, etc.). 
Prediction with evolutionary algorithms starts with several models, selects the one that produces 
the best results, and then combines the properties of the selected models to construct a new model 
whose properties can be varied randomly (heuristically) (Barto and Dietterich, 2004; Biau and 
D'Elia, 2010; Jung et al. 2018). 
Mixed (combined) models add an expert panel to some statistical procedure to investigate changes 
over the time horizon under study. This method is used by the OECD (Sedillot and Pain, 2003; 
Mourougane, 2006) and in the Hungarian central bank's inflation forecasts (MNB, 2022). 
Most models are limited in their ability to take exogenous shocks into account, or provide 
consistent, unbiased estimates under strong constraints (e.g., homoscedasticity, independence, 
zero expected error) (e.g., Fehr, 2011; Fenz and Spitzer, 2005). The methods differ not only in the 
time horizon over which they rely on past events, but also in their ability, if so, to deal with 
turbulence (e.g., financial crises, pandemic shocks, etc.) within the ex-ante time horizon under 
consideration (random or cyclical recurrence). 
 
3. Forecasting model  
 
Our model for forecasting the level of development consists of five basic steps (Figure 1): 

 construction and quantification of indicators to describe development; 
 determination of the estimator function and parameter estimation; 
 normalisation of indicator values, quantification, and verification of sub-indices; 
 determination of the time-series values of a complex index of territorial development, 

mapping of development paths. 
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Figure 1: The logical process of forecasting 

Source: own editing 
 

In building our model, we have sought to consider the external and internal shocks to the national 
economy. The model is structured in five blocks (real economy, technical infrastructure, human, 
environmental, fiscal, and monetary) (Figure 2). 
 

 
Figure 2: Structure of the forecasting model 

Source: own editing 
 

The model operates as a one-sector model, coherent with post-Keynesian economics. 
Accordingly, the fiscal and monetary stimulus increases output by expanding investment and 
consumption, improves human and technical infrastructure, and has an impact on environmental 
pressures. 
 
  



Észak-magyarországi Stratégiai Füzetek XX. évf.  2023  2 
 

18 
 

3.1 Database of the model 
 
Economic development means more and qualitatively different (e.g., higher education, longer life 
expectancy in good health, etc.) than expanding output (Kocziszky and Szendi, 2021). In other 
words, economic growth is an important but not sufficient condition for development (Kocziszky 
and Benedek, 2012). Even with rapid growth, more modest development can be achieved, or even 
modest output growth can induce greater improvements in quality of life (Gillmann et al. 2019). 
In selecting the indicators to describe development, important considerations were comparability 
between countries and objectivity (the data we selected are regularly published by the national 
statistical offices), on the one hand, and the relevance of the expected results, on the other. As 
different indicators can lead to distortions, the indicators were chosen on the basis that a country's 
development is determined by infrastructure and environmental factors in addition to economic 
output. Social well-being is influenced by the quality of services and the environment. The five 
sets of indicators (real economy, fiscal and monetary, human, technical infrastructure, state of the 
environment) interact with each other. 
Accordingly, our database consists of 37 variables, which can be used to construct five sub-indices 
(economic output, fiscal and monetary situation, human, technical infrastructure, and ecological 
environment) (Table 1). The choice of indicators was based on international practice (mainly 
OECD and EU) for the most frequently monitored data, which are annual series and are available 
from national statistical offices and the Eurostat database. 
 

Table 1: Indicators of the model 
block no indicator 

real economy 
block 

1. GDP/capita (USD, PPS) 
2. trade balance (% of GDP) 
3. investments (% of GDP) 
4. labour productivity 
5. patent applications per 10,000 inhabitants 
6. number of active enterprises per 1000 inhabitants 
7. FDI inflow (% of GDP) 
8. activity rate (%) 
9. R&D expenditures (% of GDP) 

10. unemployment rate (%) 
11. income per household (USD, PPS) 

12. 
dependency ratio (share of the population aged 0–14 years/ share 
of the active population (15–64 years) (%) 

13. gross average wages (USD) 
14. household consumption per capita (PPP, USD) 

fiscal and 
monetary 

block 

15. government debt (% of GDP) 
16. consumer price index (%) 
17. budget deficit (% of GDP) 
18. current account balance (% of GDP) 
19. long-term interest rate (%) 
20. exchange rate (%/year) 

human block 

21. doctors per 1000 inhabitants 
22. hospital beds per 1000 inhabitants 
23. healthcare expenditures (% of GDP) 
24. education expenditures (% of GDP) 
25. tertiary education students per 1000 inhabitants  
26. population growth (%) 
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technical 
infrastructure 

block 

27. 
secondary utility gap (the gap between the ratio of dwellings 
connected to the public drinking water-conduit network and the 
ratio of dwellings connected to the public sewerage) 

28. newly built houses per 10,000 inhabitants 
29. passenger cars per 1000 inhabitants 
30. length of motorway per 100,000 inhabitants 
31. natural gas consumption per inhabitant 
32. price of gas (euro/100 m3) 

ecological 
environment 

block  

33. waste generated per inhabitant (kg) 
34. greenhouse gas emissions (1990=100%) 
35. electricity consumption per person (GWh/cap) 
36. share of renewables in total energy consumption (%) 
37. price of electricity (euro/kWh) 

Source: own editing 
 
3.2 Blocks and estimators of the model 
 
Our model predicts single-sector, short-term (4-year time horizon) processes. Therefore, variables 
containing unit roots are trend filtered. Using a Hodrick-Prescott (H-P) filter, the trend was 
decomposed into two components, growth, and cyclical. (The smoothness parameter of H-P is 

defined by the ratio of the standard deviation of the cyclical and growth components √𝜆 = . 

On this basis, 𝜆 = 1600 was chosen.) 
Given that some of our indicators are expressed as a percentage of GDP, shocks may have a 
feedback effect on the equilibrium level of some of the variables. The data series are estimated 
one by one using the least squares method. 
 
Real economy block 
Output is modelled using aggregate consumption (C), investment (I) and net exports (NE) data on 
the consumption side. 
Due to the shift in global power relations, the external trade balance is of particular importance 
for the group of countries under study, showing a medium-strong correlation with the number of 
active enterprises, labour productivity and FDI inflows. Available statistics for the real economy 
block show strong path dependence, both after the 2008 crisis and the 2019 pandemic. We have 
incorporated this observation into the macro equations for the block (Table 2). 
 

Table 2. Macro-equations of the real economic block 
macro-equations 

 𝒔𝒑𝒆𝒄𝒊𝒇𝒊𝒄 𝒐𝒖𝒕𝒑𝒖𝒕 = 𝒄𝒐𝒏𝒔𝒕𝒂𝒏𝒕 + 𝜷𝟏𝒂𝒈𝒈𝒓𝒆𝒈𝒂𝒕𝒆 𝒄𝒐𝒏𝒔𝒖𝒎𝒑𝒕𝒊𝒐𝒏 +
𝜷𝟐𝒂𝒈𝒈𝒓𝒆𝒈𝒂𝒕𝒆 𝒊𝒏𝒗𝒆𝒔𝒕𝒎𝒆𝒏𝒕 + 𝜷𝟑𝒏𝒆𝒕 𝒆𝒙𝒑𝒐𝒓𝒕 + 𝜷𝟒𝒑𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏 + 𝜺(𝒕) 
 

 𝒂𝒈𝒈𝒓𝒆𝒈𝒂𝒕𝒆 𝒄𝒐𝒏𝒔𝒖𝒎𝒑𝒕𝒊𝒐𝒏 = 𝒄𝒐𝒏𝒔𝒕𝒂𝒏𝒕 + 𝜷𝟓𝒉𝒐𝒖𝒔𝒆𝒉𝒐𝒍𝒅 𝒊𝒏𝒄𝒐𝒎𝒆 +
𝜷𝟔𝒆𝒎𝒑𝒍𝒐𝒚𝒎𝒆𝒏𝒕 𝒓𝒂𝒕𝒆 + 𝜷𝟕𝒓𝒆𝒂𝒍 𝒊𝒏𝒕𝒆𝒓𝒆𝒔𝒕 𝒓𝒂𝒕𝒆 + 𝜷𝟖𝒃𝒖𝒅𝒈𝒆𝒕 𝒅𝒆𝒇𝒊𝒄𝒊𝒕 + 𝜺(𝒕) 
 

 𝒂𝒈𝒈𝒓𝒆𝒈𝒂𝒕𝒆 𝒊𝒏𝒗𝒆𝒔𝒕𝒎𝒆𝒏𝒕 = 𝒄𝒐𝒏𝒔𝒕𝒂𝒏𝒕 + 𝜷𝟗𝒆𝒙𝒑𝒐𝒓𝒕 + 𝜷𝟏𝟎𝒓𝒆𝒂𝒍 𝒊𝒏𝒕𝒆𝒓𝒆𝒔𝒕 𝒓𝒂𝒕𝒆 +
𝜷𝟏𝟏𝒐𝒖𝒕𝒑𝒖𝒕 𝒈𝒂𝒑 + 𝜷𝟏𝟐𝒃𝒖𝒅𝒈𝒆𝒕 𝒅𝒆𝒇𝒊𝒄𝒊𝒕 + 𝜷𝟏𝟑𝒂𝒗𝒆𝒓𝒂𝒈𝒆 𝒆𝒙𝒄𝒉𝒂𝒏𝒈𝒆 𝒓𝒂𝒕𝒆 + 𝜺(𝒕) 
 

 𝒂𝒈𝒈𝒓𝒆𝒈𝒂𝒕𝒆 𝒏𝒆𝒕 𝒆𝒙𝒑𝒐𝒓𝒕 = 𝒄𝒐𝒏𝒔𝒕𝒂𝒏𝒕 + 𝜷𝟏𝟒𝒂𝒗𝒆𝒓𝒂𝒈𝒆 𝒆𝒙𝒄𝒉𝒂𝒏𝒈𝒆 𝒓𝒂𝒕𝒆 +
𝜷𝟏𝟓𝒓𝒆𝒂𝒍 𝒊𝒏𝒕𝒆𝒓𝒆𝒔𝒕 𝒓𝒂𝒕𝒆 + 𝜷𝟏𝟔𝒐𝒖𝒕𝒑𝒖𝒕 𝒈𝒂𝒑 + 𝜷𝟏𝟕𝑭𝑫𝑰 + 𝜺(𝒕) 

Source: own editing 
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The model uses specific real output as follows: 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝑟𝑒𝑎𝑙 𝑜𝑢𝑡𝑝𝑢𝑡 = 𝑜𝑢𝑡𝑝𝑢𝑡/(𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 ∗
𝑑𝑒𝑓𝑙𝑎𝑡𝑜𝑟). 
Aggregate ("household" and "public") consumption is mainly influenced by family income, real 
interest rates, employment (Okun's law), and the age structure of the population, where 
 

𝑟𝑒𝑎𝑙 𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑟𝑎𝑡𝑒(𝑡) =
1 + 𝑛𝑜𝑚𝑖𝑛𝑎𝑙 𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑟𝑎𝑡𝑒(𝑡)

1 + 𝑖𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑒(𝑡)
− 1 

 
Rising real interest rates strengthen the exchange rate, reduce inflation and investment 
expectations, and thus labour demand. Thus, consumption and specific output are expected to be 
lower, as well as inflation. 
 
The model takes aggregate investment as a function of exports, the real interest rate, the annual 
average exchange rate, the budget deficit, the output gap and the annual average exchange rate. 
Aggregate net exports are affected by the average exchange rate, the real interest rate, and the 
output gap. The output gap(𝑡) = 𝐺𝐷𝑃(𝑡 − 1) − 𝐺𝐷𝑃(𝑡 − 1) is defined as the difference 
between average output (𝐺𝐷𝑃 – trend value of output) and actual output. 
Increasing net exports tend to improve the exchange rate, reduce the real interest rate, and have a 
beneficial effect on the current account, ultimately on the growth of specific GDP, and through 
this on public investment in infrastructure, and ultimately on development.  
 
Technical infrastructure  
The quantitative and qualitative possibilities and constraints of access to infrastructure always 
have an impact on the development (economic output, accessibility, housing conditions, etc.) of a 
given region, varying from one historical period to another. The post-socialist countries under 
study were lagging behind the European average before 1989. It is no coincidence that, following 
the regime changes, governments in the region made infrastructure development a priority of 
economic and social policy objectives (Table 3). 
 

Table 3. Macro-equations of the technical infrastructure block 
macro-equations 

 

 𝒑𝒂𝒔𝒔𝒆𝒏𝒈𝒆𝒓 𝒄𝒂𝒓𝒔 𝒑𝒆𝒓 𝟏𝟎𝟎𝟎 𝒊𝒏𝒉𝒂𝒃𝒊𝒕𝒂𝒏𝒕𝒔 =  𝒄𝒐𝒏𝒔𝒕𝒂𝒏𝒕 + 𝜷𝟏𝟖𝒉𝒐𝒖𝒔𝒆𝒉𝒐𝒍𝒅 𝒊𝒏𝒄𝒐𝒎𝒆 +
𝜷𝟏𝟗𝒓𝒆𝒂𝒍 𝒊𝒏𝒕𝒆𝒓𝒆𝒔𝒕 𝒓𝒂𝒕𝒆 + 𝜷𝟐𝟎𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒆𝒎𝒑𝒍𝒐𝒚𝒆𝒆𝒔 + 𝜺(𝒕) 

 
 𝒃𝒖𝒊𝒍𝒕 𝒉𝒐𝒖𝒔𝒆𝒔 𝒑𝒆𝒓 𝟏𝟎, 𝟎𝟎𝟎 𝒊𝒏𝒉𝒂𝒃𝒊𝒕𝒂𝒏𝒕𝒔 = 𝒄𝒐𝒏𝒔𝒕𝒂𝒏𝒕 + 𝜷𝟐𝟏𝒉𝒐𝒖𝒔𝒆𝒉𝒐𝒍𝒅 𝒊𝒏𝒄𝒐𝒎𝒆 +

𝜷𝟐𝟐𝒓𝒆𝒂𝒍 𝒊𝒏𝒕𝒆𝒓𝒆𝒔𝒕 𝒓𝒂𝒕𝒆 + 𝜷𝟐𝟑𝒆𝒎𝒑𝒍𝒐𝒚𝒎𝒆𝒏𝒕 𝒓𝒂𝒕𝒆 + 𝜷𝟐𝟒𝒑𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏 + 𝜺(𝒕) 
 

 𝒍𝒆𝒏𝒈𝒕𝒉 𝒐𝒇 𝒎𝒐𝒕𝒐𝒓𝒘𝒂𝒚 𝒑𝒆𝒓 𝟏𝟎𝟎, 𝟎𝟎𝟎 𝒊𝒏𝒉𝒂𝒃𝒊𝒕𝒂𝒏𝒕𝒔 = 𝒄𝒐𝒏𝒔𝒕𝒂𝒏𝒕 +
𝜷𝟐𝟓𝒃𝒖𝒅𝒈𝒆𝒕 𝒅𝒆𝒇𝒊𝒄𝒊𝒕 + 𝜷𝟐𝟔𝑮𝑫𝑷 + 𝜷𝟐𝟕𝒑𝒂𝒔𝒔𝒆𝒏𝒈𝒆𝒓 𝒄𝒂𝒓𝒔 𝒑𝒆𝒓 𝟏𝟎𝟎𝟎 𝒊𝒏𝒉𝒂𝒃𝒊𝒕𝒂𝒏𝒕𝒔 + 𝜺(𝒕) 

 
 𝒈𝒂𝒔 𝒄𝒐𝒏𝒔𝒖𝒎𝒑𝒕𝒊𝒐𝒏 𝒑𝒆𝒓 𝒊𝒏𝒉𝒂𝒃𝒊𝒕𝒂𝒏𝒕𝒔 = 𝒄𝒐𝒏𝒔𝒕𝒂𝒏𝒕 + 𝜷𝟐𝟖𝒂𝒗𝒆𝒓𝒂𝒈𝒆 𝒑𝒓𝒊𝒄𝒆 𝒐𝒇 𝒈𝒂𝒔 +

𝜷𝟐𝟗𝒉𝒐𝒖𝒔𝒆𝒉𝒐𝒍𝒅 𝒊𝒏𝒄𝒐𝒎𝒆 + 𝜷𝟑𝟎𝒃𝒖𝒊𝒍𝒕 𝒉𝒐𝒖𝒔𝒆𝒔 𝒑𝒆𝒓 𝟏𝟎, 𝟎𝟎𝟎 𝒊𝒏𝒉𝒂𝒃𝒊𝒕𝒂𝒏𝒕𝒔 + 𝜷𝟑𝟏𝑮𝑫𝑷 +
𝜺(𝒕) 

Source: own editing 
 
In our model, the development of technical infrastructure is described by quantitative 
characteristics (number of cars per thousand inhabitants, number of houses per ten thousand 
inhabitants, and length of motorway per hundred thousand inhabitants, as well as utility supply 
and gas consumption). 
 
The evolution of the number of cars per thousand inhabitants is a function of the number of 
employed persons, the real interest rate and household income. 
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In the countries of the region, the acquisition of independent house has traditionally been a major 
social factor expressing well-being. The destruction of residential property during the Second 
World War, particularly in the major cities, upset the supply and demand situation in the housing 
market in the longer term, creating a permanent demand market. The resulting deficit survived the 
post-1989 regime changes, and the frictions created by the demand market disappeared slowly 
over the past 30 years. The annual evolution of the number of newly built houses remains volatile 
for the countries under review. Analyses show that this is mainly due to the impact of household 
income, real interest rates, employment rates and demographic trends. 
Similar considerations have led to the inclusion of the length of motorway per 100,000 inhabitants 
in the technical infrastructure block, which influences the development trajectory due to its spatial 
structure (e.g., Meinel and Reichert, 2004; Hesse et al. 1998). All the countries studied aim to 
close the gap in this respect mainly through public budgets. The amount of resources available 
depends primarily on the size of output and the budget deficit, while the demand depends on the 
number of cars per thousand inhabitants. 
 
Human infrastructure  
Quality of life is fundamentally influenced by the quantity and quality of human infrastructure 
available to the population. In line with international literature, we have included four factors in 
our analysis (OECD, 2014; BFS, 2022). 
The role of the state in the development of human infrastructure remains crucial for the group of 
countries under study, i.e., the growth rate of specific GDP and the reduction in the budget deficit. 
The state of public education infrastructure (including the number of classrooms) influences social 
and economic processes through several channels (e.g., skills, willingness to work, etc.) (Peterson, 
2014). 
The literature confirms a clear link between health care and social and economic processes 
(Starfiel and/Birnn, 2007; Eurostat, 2017; Burla et al., 2022). Care can be analysed from the 
demand side on the one hand and from the supply side on the other. One indicator of access to 
care is the number of doctors per thousand inhabitants, which is a function of public engagement, 
economic activity and family income (Table 4). 
 

Table 4. Macro-equations of the human infrastructure block 
macro-equations 

 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒔𝒄𝒉𝒐𝒐𝒍 𝒄𝒍𝒂𝒔𝒔𝒓𝒐𝒐𝒎𝒔 𝒑𝒆𝒓 𝒕𝒉𝒐𝒖𝒔𝒂𝒏𝒅 𝒊𝒏𝒉𝒂𝒃𝒊𝒕𝒂𝒏𝒕𝒔 =
𝒄𝒐𝒏𝒔𝒕𝒂𝒏𝒕 + 𝜷𝟑𝟐𝒆𝒅𝒖𝒄𝒂𝒕𝒊𝒐𝒏 𝒆𝒙𝒑𝒆𝒏𝒅𝒊𝒕𝒖𝒓𝒆𝒔 𝒊𝒏 𝒕𝒉𝒆 𝒔𝒉𝒂𝒓𝒆 𝒐𝒇 𝑮𝑫𝑷 +
𝜷𝟑𝟑𝒃𝒖𝒅𝒈𝒆𝒕 𝒅𝒆𝒇𝒊𝒄𝒊𝒕 + 𝜺(𝒕) 

 
 𝒅𝒐𝒄𝒕𝒐𝒓𝒔 𝒑𝒆𝒓 𝒕𝒉𝒐𝒖𝒔𝒂𝒏𝒅 𝒊𝒏𝒉𝒂𝒃𝒊𝒕𝒂𝒏𝒕𝒔 = 𝒄𝒐𝒏𝒔𝒕𝒂𝒏𝒕 +

𝜷𝟑𝟒𝒉𝒆𝒂𝒍𝒕𝒉𝒄𝒂𝒓𝒆 𝒆𝒙𝒑𝒆𝒏𝒅𝒊𝒕𝒖𝒓𝒆𝒔 𝒊𝒏 𝒕𝒉𝒆 𝒔𝒉𝒂𝒓𝒆 𝒐𝒇 𝑮𝑫𝑷 +
𝜷𝟑𝟓𝒖𝒏𝒆𝒎𝒑𝒍𝒐𝒚𝒎𝒆𝒏𝒕 𝒓𝒂𝒕𝒆 + 𝜷𝟑𝟔𝒃𝒖𝒅𝒈𝒆𝒕 𝒅𝒆𝒇𝒊𝒄𝒊𝒕 +
𝜷𝟑𝟕𝒉𝒐𝒖𝒔𝒆𝒉𝒐𝒍𝒅 𝒊𝒏𝒄𝒐𝒎𝒆 + 𝜺(𝒕) 

 
 𝒆𝒅𝒖𝒄𝒂𝒕𝒊𝒐𝒏 𝒆𝒙𝒑𝒆𝒏𝒅𝒊𝒕𝒖𝒓𝒆𝒔 𝒊𝒏 𝒕𝒉𝒆 𝒔𝒉𝒂𝒓𝒆 𝒐𝒇 𝑮𝑫𝑷 = 𝒄𝒐𝒏𝒔𝒕𝒂𝒏𝒕 + 𝜷𝟑𝟖𝑮𝑫𝑷 +

𝜷𝟑𝟗𝒃𝒖𝒅𝒈𝒆𝒕 𝒅𝒆𝒇𝒊𝒄𝒊𝒕 + 𝜷𝟒𝟎𝒆𝒎𝒑𝒍𝒐𝒚𝒎𝒆𝒏𝒕 𝒓𝒂𝒕𝒆 + 𝜺(𝒕) 
 

 𝒕𝒆𝒓𝒕𝒊𝒂𝒓𝒚 𝒆𝒅𝒖𝒄𝒂𝒕𝒊𝒐𝒏 𝒔𝒕𝒖𝒅𝒆𝒏𝒕𝒔 𝒑𝒆𝒓 𝒕𝒉𝒐𝒖𝒔𝒂𝒏𝒅 𝒊𝒏𝒉𝒂𝒃𝒊𝒕𝒂𝒏𝒕𝒔 =  𝒄𝒐𝒏𝒔𝒕𝒂𝒏𝒕 +
𝜷𝟒𝟏𝑮𝑫𝑷 + 𝜷𝟒𝟐𝒆𝒅𝒖𝒄𝒂𝒕𝒊𝒐𝒏 𝒆𝒙𝒑𝒆𝒏𝒅𝒊𝒕𝒖𝒓𝒆𝒔 𝒊𝒏 𝒕𝒉𝒆 𝒔𝒉𝒂𝒓𝒆 𝒐𝒇 𝑮𝑫𝑷 +
𝜷𝟒𝟑𝒆𝒎𝒑𝒍𝒐𝒚𝒎𝒆𝒏𝒕 𝒓𝒂𝒕𝒆 + 𝜺(𝒕) 

Source: own editing 
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The consensus in the literature is that education is a key factor in the modern economy. Therefore, 
there is a tendency for spending on education infrastructure to increase household incomes and 
ultimately the specific output of the economy, improving the level of development of a country 
(OECD, 2022). 
The budget plays a major role in sustaining higher education. Higher levels of education and 
qualifications tend to support the development of a given geographical unit. 
 
Environmental block 
According to international analyses, economic output growth increases environmental pressures 
(waste per capita, greenhouse gas emissions) and electricity consumption per capita (Table 5). 
 

Table 5. Macro-equations of the environmental block 
macro-equations 

 𝒘𝒂𝒔𝒕𝒆 𝒈𝒆𝒏𝒆𝒓𝒂𝒕𝒆𝒅 𝒑𝒆𝒓 𝒊𝒏𝒉𝒂𝒃𝒊𝒕𝒂𝒏𝒕 = 𝒄𝒐𝒏𝒔𝒕𝒂𝒏𝒕 + 𝜷𝟒𝟒𝒔𝒑𝒆𝒄𝒊𝒇𝒊𝒄 𝒐𝒖𝒕𝒑𝒖𝒕 +
𝜷𝟒𝟓𝒉𝒐𝒖𝒔𝒆𝒉𝒐𝒍𝒅 𝒊𝒏𝒄𝒐𝒎𝒆 + 𝜺(𝒕) 

 
 𝒆𝒍𝒆𝒄𝒕𝒓𝒊𝒄𝒊𝒕𝒚 𝒄𝒐𝒏𝒔𝒖𝒎𝒑𝒕𝒊𝒐𝒏 𝒑𝒆𝒓 𝒑𝒆𝒓𝒔𝒐𝒏 = 𝒄𝒐𝒏𝒔𝒕𝒂𝒏𝒕 +

𝜷𝟒𝟔𝒔𝒑𝒆𝒄𝒊𝒇𝒊𝒄 𝒐𝒖𝒕𝒑𝒖𝒕 + 𝜷𝟒𝟕𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒉𝒐𝒖𝒔𝒆𝒔 + 𝜷𝟒𝟖𝒉𝒐𝒖𝒔𝒆𝒉𝒐𝒍𝒅 𝒊𝒏𝒄𝒐𝒎𝒆 +
𝜷𝟒𝟗𝒑𝒓𝒊𝒄𝒆 𝒐𝒇 𝒆𝒍𝒆𝒄𝒕𝒓𝒊𝒄𝒊𝒕𝒚 + 𝜺(𝒕) 

 
 𝒈𝒓𝒆𝒆𝒏𝒉𝒐𝒖𝒔𝒆 𝒈𝒂𝒔 𝒆𝒎𝒎𝒊𝒔𝒔𝒊𝒐𝒏𝒔 = 𝒄𝒐𝒏𝒔𝒕𝒂𝒏𝒕 + 𝜷𝟓𝟎𝒔𝒑𝒆𝒄𝒊𝒇𝒊𝒄 𝒐𝒖𝒕𝒑𝒖𝒕 +

𝜷𝟓𝟏𝒉𝒐𝒖𝒔𝒆𝒉𝒐𝒍𝒅 𝒊𝒏𝒄𝒐𝒎𝒆 + 𝜷𝟓𝟐𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒂𝒄𝒕𝒊𝒗𝒆 𝒆𝒏𝒕𝒆𝒓𝒑𝒓𝒊𝒔𝒆𝒔 +
𝜷𝟓𝟑𝒑𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏 + 𝜺(𝒕) 

 
 𝒔𝒉𝒂𝒓𝒆 𝒐𝒇 𝒓𝒆𝒏𝒆𝒘𝒂𝒃𝒍𝒆𝒔 𝒊𝒏 𝒕𝒐𝒕𝒂𝒍 𝒆𝒏𝒆𝒓𝒈𝒚 𝒄𝒐𝒏𝒔𝒖𝒎𝒑𝒕𝒊𝒐𝒏 = 𝒄𝒐𝒏𝒔𝒕𝒂𝒏𝒕 +

𝜷𝟓𝟒𝒔𝒑𝒆𝒄𝒊𝒇𝒊𝒄 𝒐𝒖𝒕𝒑𝒖𝒕 + 𝜷𝟓𝟓𝒉𝒐𝒖𝒔𝒆𝒉𝒐𝒍𝒅 𝒊𝒏𝒄𝒐𝒎𝒆 + 𝜺(𝒕) 

Source: own editing 
 
The amount of solid waste generated depends to a large extent on the output of the economy, 
income levels and the quality of life. 
The amount of electricity used is determined by the specific output of the economy, the price of 
electricity, the income of households and the number of houses. 
When projecting greenhouse gas emissions, the literature generally considers income, GDP 
forecasts and economic activity in addition to expected population (ITM, 2020). 
 
Fiscal and monetary block 
The model considers five exogenous indicators (public debt, inflation, current account balance, 
central bank base rate, budget deficit), whose ex-post values are based on Eurostat data and ex-
ante values on expert estimates. 
 
Public debt (% of GDP): An increase in the budget deficit has a long-term downward effect on 
investment and, through it, on economic output, which increases public debt and reduces growth 
potential. 
Rising inflation has a negative impact on real GDP, ceteris paribus on family incomes, and can 
affect the base rate of the central bank and through it the interest rate on commercial loans, which 
can reduce the willingness to invest, and thus ultimately have a negative impact on development. 
The current account balance, which is influenced by the size of net exports and specific output, 
and through this the range of tasks that can be supported by the state, ultimately has an impact on 
development. 
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The size of the base rate, its trend of change, is influenced by the cyclical position of the economy, 
the level of inflation and the state of financial stability. A falling base rate supports the rise in the 
level of development through consumption and investment. 
Inflation improves the fiscal deficit in the short run, but has a high social cost, and thus ultimately 
has a negative impact on development. 
 
3.3 Sub-indices and the logic for determining the composite index 
 
The indices have a benchmark role; the changes in their values can be used to characterise the 
change in the development of a given region over time, with growth relative to the base period 
indicating progress, decline representing a decline, and stagnation indicating stability. 
The data of the indicators in our database have been transformed into a time-series ratio scale from 
0 to 100, using the distance to frontier (DTF) normalisation method. For a given indicator, the best 
performing country received 100 points, while the other countries ranked lower depending on the 
size of their gap from the best performing country. (Only countries at least 4 standard deviations 
from the best performing country can receive 0 points.) The correlation used to convert the 
baseline indicators into scores is the following (when the higher value of the indicator is the more 
favourable (e.g., output, employment, etc.)): 

𝑥 = ∗ 100 ,     

 
and if the higher value of the indicator is unfavourable (e.g., environmental pressures, 
unemployment, etc.): 

𝑥 = ∗ 100 ,     

 
where xmax is the maximum among the values in the study area, and xmin is the minimum among 
values. The advantage of this methodology is that it does not require a normal distribution of the 
raw data. The scoring follows the dispersion of the values of the areas in the sample and allows 
the value considered to be optimal to vary from indicator to indicator. Thus, for each indicator it 
can be decided individually whether its minimum, maximum or even sample average value should 
be optimal. 
Based on the ratio scale values of the indicators belonging to the same group, four sub-indices 
(economic output, human infrastructure, technical infrastructure, ecological situation) were 
defined by arithmetic averaging, i.e.: 
 

𝑆𝐼 = 𝑥 /𝑛  

 

𝐶𝐼 =
∑ 𝑆𝐼

𝑚
 , 

 
where 𝑆𝐼  is the sub-index of block j, CI is the complex index. 
 
3.4 Ex-post testing of the model 
 
Our model was tested using the 1995–2021 dataset of the group of countries under study. The 
comparison of the development indices of the country group estimated by the econometric model 
(𝐼 ) and those determined from the actual data (𝐼 ) was determined by the mean percentage error 
(MAPE), which defines the deviations in percentage form. 
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𝑀𝐴𝑃𝐸 =
1

𝑛

𝐼 − 𝐼

𝐼
∗ 100 

 
Our calculations show that the function approximates the ex-post values of the database well 
(Table 6). 

Table 6. Difference between estimated and actual indices (MAPE, %) 
MAPE/country Bulgaria Czechia Hungary Poland Romania Slovakia 

real economy 
sub-index 

0.37 0.06 0.09 0.17 0.03 0.04 

human sub-index 1.01 -0.75 1.03 2.66 0.08 1.17 
infrastructural 
sub-index 

0.92 4.06 2.17 2.21 0.65 -0.92 

ecological sub-
index 

1.68 5.68 2.72 5.58 1.83 -1.09 

aggregate index 0.84 1.35 0.87 2.58 0.71 -0.38 
Source: own editing 
 
4. Forecasting results 
 
Our ex-ante analysis was based on the econometric model presented above. The shock after 2022 
was considered by an expert panel. Shocks, as the literature shows, are of limited duration, due to 
fiscal and monetary interventions on the one hand, and the persistence of consumption at the 
expense of household savings on the other (according to Heilemann (2019), analysis of crises in 
the FRG between 1966 and 2013 shows that, for example, the average recovery period was 3.1 
quarters). Recovery begins thereafter. In most cases, however, this leads to a lower path than 
before. 
Changes in energy and commodity prices, embargoes, etc. are represented by changes in inflation, 
budget deficits and public debt. Given the fact that these data are given with a year-to-date impact, 
the panel is also suitable for incorporating downside and upside risk paths.  
The expert panel identified four risks over the forecast horizon: 
 Geopolitical risks, which have an impact through several channels at the same time (natural 

gas, oil, commodity price increases), especially in the case of the CEECs (Central Eastern 
European Countries) neighbouring the war zone; 

 Increasing budget deficits due to the wave of refugees resulting from the war; 
 Increases in public debt; 
 Global economic slowdown, rising inflationary pressures, tightening monetary policy 

behaviour of central banks. 
In our model, the inflation rate, the size of public debt and the budget deficit are determined by 
the central banks of the countries concerned and by expert consultations. 
Key findings of the expert panel: Due to the Russian-Ukrainian war and poor weather conditions, 
inflation will increase at different rates for the group of countries from 2022 onwards. Over the 
time horizon under consideration, inflationary pressures are expected to ease only from 2024 
onwards (Table 7). The rise in inflation has brought an increase in central bank base rates, which 
has led to a decline in trade loans (and hence in investment willingness) and consumption. The 
Hungarian economy is particularly affected by this over the forecast horizon due to the high 
inflation outlook. 
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Table 7. Expected change in inflation rate (%) in the countries under review (year/year) 

country 
inflation (%) 

2022 2023 2024 2025 
Hungary 18.7 9.0–11.5 5.0–7.5 3.5–4.5 
Poland  14.2 12.3–14.0 6.2–7.0 3.5–4.2  
Bulgaria  18.7 14.0–15.0 6.3–6.5  5.3–5.5 
Romania  16.3 10.5–11.5 5.0–5.3  4.3–4.9 
Czech Republic  9.8 10.5–11.0   9.5–10.9  8.6–9.0 
Slovakia  15.6 9.6–10.5 7.0–7.4  6.9–7.5 

Source: expert forecast based on documents from the central banks of the countries concerned 
 
A similar, but more moderate, negative trend is expected for the government debt (Table 9) and 
the budget deficit (Table 8). 
The balance sheet indicators for the group of countries under review worsen (to varying degrees, 
however) from 2022 onwards. The main reason is a further increase in energy and commodity 
prices. Balance of payments deficits (especially in Hungary, Romania, and Slovakia) are 
accompanied by an unfavourable financing structure: high deficits will be financed by increasing 
debt inflows. In the Czech Republic and Poland, financing needs may be financed by non-debt 
sources (net FDI) as well as debt (Table 8). 
 

Table 8. Budget deficit projections (% of GDP) 

country 
budget deficit 

2022 2023 2024 2025 
Hungary 8.0 6.9–7.2 4.9–5.5 4.0–4.3 
Poland 4.3 4.9–5.8 5.8–6.2 5.3–6.0 
Bulgaria 4.2 5.1–5.4 5.9–6.2 4.9–5.0 
Romania 6.72 6.4–7.1 7.0–7.2 6.5–7.0 
Czech Republic 8.5 6.1–6.8 6.8–7.2 6.3–6.6 
Slovakia 6.5 4.9–5.5 6.0–6.1 5.3–5.8 

Source: expert forecast based on documents from the central banks of the countries concerned 
 

The equilibrium position of the economies under review is expected to reach its minimum in 2023, 
after which a slow improvement will be observed. The main risk to fiscal balances is related to 
changes in energy prices. 
The gross government debt-to-GDP ratio of the countries decreases in line with the decline in the 
budget deficit over the period under review (Table 9). 

 
Table 9. Government debt projections (% of GDP) 

country 
government debt 

2022 2023 2024 2025 
Hungary 76.8 77.1–79.0 79.9 76.2 
Poland 53.8 55.1–58.2 60.2 60.1 
Bulgaria 52.7 54.0–56.8 40.1–49.1 32.1 
Romania 48.8 54.9–59.2 58.3 60.3 
Czech Republic 41.9 47.1–51.2 50.8 52.1 
Slovakia 63.1 59.0–61.0 63.2 68.2 
EU 88.1 90.1–92.4 92.8 91.6 

Source: expert forecast based on documents from the central banks of the countries concerned 
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We forecast a rapid recovery in the real economy, driven by interest rate increases in the countries 
involved, which will have a positive impact on technical infrastructure. At the same time, the 
labour market will not experience a significant drop in employment, while a greater focus will be 
placed on greening economies. 
The baseline path is set at the median of the experts’ estimates for 2023–2025 (Figure 3), from 
which the risk paths deviate symmetrically by 8–10% up and down. 
 

 
Figure 3: Development paths of the countries in the region 

Source: own editing 
 
The development paths of the region under study are converging. Bulgaria and Romania are 
expected to show a slow down in their catching-up, mainly for infrastructure and environmental 
reasons (Table 10).  
 

Table 10. Expected trends in development paths (2022–2025) 
country equation R2 
Bulgaria y = -0.06x + 42.12 69.23 

Czech Republic y = 0.605x + 59.537 99.35 
Hungary y = 0.708x + 44.876 90.73 
Poland y = 0.659x + 55.417 99.75 

Romania y = -0.03x + 36.53 75.0 
Slovakia y = 0.255x + 43.533 96.38 

Source: own editing 
 
In our model, this problem was addressed by using a range of forecasts for the expected path of 
the inflation rate, the budget deficit and public debt. The risks were considered to be bidirectional 
(upside and downside). Thus, we obtained different (fan) trajectories from the baseline. 
 
5. Summary 
 
Over the past 50 years (especially after 2008), the reliability of economic forecasts has been 
criticised, mainly because they have failed to predict imbalances and the resulting economic crises. 
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Clearly, there is no such thing as a ‘pinpoint’ economic forecast. For some time, we should expect 
the forecasts to give conditional results. 
For economic policymakers, despite the criticisms, it is essential to know the expected trajectories 
of future social and economic processes and how they can be influenced, even if their accuracy is 
debatable. It is therefore more important to understand expected trends rather than point-in-time 
outcomes. This can indicate and signal the direction of intervention and the consequences of its 
impact. 
The model presented in our study allows for a short-term, ex-ante study of the economic, human, 
technical infrastructure and environmental conditions affecting development. Estimates of 
expected inflation, public debt, exchange rate, budget deficit and energy prices improve the 
analytical power of the model results. 
Our preliminary research shows that the initial (1995–2021) development trajectories of the 
countries in the region were still determined by the shocks of the transition period that started after 
1990 (privatisation, sectoral decline, widening social disparities, etc.), which is reflected in the 
substantial differences in their development paths. The reasons for this were, on the one hand, 
public expectations in terms of social and welfare provision and, on the other, economic policy. 
This is supported by our ex-post analysis. The inflationary pressures resulting from the pandemic 
in 2020 and the Russian-Ukrainian war from 2022, and the resulting inflationary pressures, will 
have a negative impact on the real economies of all countries in the region, and on the development 
of closely related infrastructure and ecological indicators, to varying degrees. This also causes a 
break in the trend of their aggregate development indices. According to our current model 
calculations, forward movement of the economy is mainly driven by inflationary pressures, 
changes in fiscal and monetary indicators in line with inflation, and, on this basis, public and 
private sector investment. Our calculations show that for countries with low investment rates 
(below 18%), it is not possible to expect a meaningful change in development levels. Sustaining 
high investment expansion rates can be supported by EU funds on the one hand and foreign 
working capital on the other. At the same time, investment in the real economy should not increase 
the specific ecological burden (energy demand, environmental damage). Once the trend returns to 
normal (this is expected to take 2–3 years), the development paths of the Czech Republic and 
Poland are expected to return to their original trend, while for Romania, Bulgaria, Hungary and 
Slovakia it is expected to take longer. 
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Annex 1. Average and standard deviation of the indicators 
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nr. indicator 
EU 

average 
(2020) 

sigma EU 
(st. dev.) 
(2020) 

six 
countries 
average 
(2020) 

sigma six 
countries 
(st. dev.) 
(2020) 

re
al

 e
co
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m

y 
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1. GDP/capita (USD, PPS) 44765.8 18917.3 33048.3 5102.7 
2. trade balance (% of GDP) 85.6 10.1 126.0 31.4 
3. investments (% of GDP) 21.9 5.2 22.1 3.8 
4. labour productivity 88559.5 15647.1 22261.2 5172.8 
5. patent applications per 10000 inhabitants 1.17 0.3 0.5 0.2 

6. 
number of active enterprises per 1000 
inhabitants 

52.2 29.4 93.3 35.1 

7. FDI inflow (% of GDP) 0.7 4.9 1.6 1.8 
8. activity rate (%) 73.0 3.1 74.2 2.8 
9. R&D expenditures (% of GDP) 74.7 4.7 72.3 2.2 
10. unemployment rate (%) 7.4 3.2 4.5 1.3 
11. income per household (USD. PPS) 22364.0 7636.1 11975.0 2500.6 

12. 
dependency ratio (share of the population 
aged 0-14 years/ share of the active 
population (15-64 years) (%) 

23.5 1.0 23.4 0.9 

13. gross average wages (USD) 2793.5 649.3 1267.8 245.1 

14. 
household consumption per capita (PPP. 
USD) 

16360.0 1976.1 15640.7 1691.3 

15. government debt (% of GDP) 436 7.4 15.4 0.4 
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16. consumer price index (%) 90.1 43.9 51.6 17.9 
17. budget deficit (% of GDP) 0.5 5.1 2.6 0.8 
18. current account balance (% of GDP) -6.9 2.6 -6.7 2.1 
19. long-term interest rate (%) 3.0 4.4 0.1 3.0 
20. exchange rate (%/year) 0.39 1.9 1.8 1.4 
21. doctors per 1000 inhabitants 1 0 15.0 9.84 
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22. hospital beds per 1000 inhabitants 2.2 1.7 34.4 7.0 
23. healthcare expenditures (% of GDP) 5.2 1.3 67.7 6.0 
24. education expenditures (% of GDP) 7.7 2.2 4.9 0.8 

25. 
tertiary education students per 1000 
inhabitants (head) 

4.8 1.4 4.2 0.5 

26. population growth (%) 39.3 10.7 30.4 3.7 
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27. 

secondary utility gap (the gap between the 
ratio of dwellings connected to the public 
drinking water-conduit network and the 
ratio of dwellings connected to the public 
sewerage) 

0.1 20.8 11.2 3.2 

28. built houses per 10000 inhabitants 53.2 36.3 41.5 12.5 
29. passenger cars per 1000 inhabitants 560 110.4 478.7 102.2 

30. 
length of motorway per 100000 
inhabitants 

30.7 12.6 10.1 4.7 

31. gas consumption per inhabitants 806.1 469.2 740.1 219.1 
32. price of gas (euro/100m3) 5.1 0.74 4.2 0.95 
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33. waste generated per 1 inhabitant (kg) 505.0 102.6 392.5 70.1 
34. greenhouse gas emissions (1990=100%) 79.3 21.3 63.9 12.4 

35. 
electricity consumption per person 
(GWh/cap) 

5.5 0.7 4.3 0.9 

36. 
share of renewables in total energy 
consumption (%) 

22.0 11.7 18.7 3.8 

37. price of electricity (euro/kWh) 0.213 0.014 0.141 0.031 

Source: own editing 

  


