
sustainability

Article

Interpretation of Sustainable Development Using a
Set of Macroeconomic and Social Indicators for a
Group of Nine Emerging Economies

Olimpia State 1 , Daniel Bulin 1,2, Iulia Monica Oehler-Sincai 2, Adrian Lucian Kanovici 1,
Maria Cristina Iorgulescu 1,*, Claudia Popescu 1,3 and Delia Popescu 1

1 Tourism & Geography Department, Faculty of Business and Tourism, The Bucharest University of Economic
Studies; 030167 Bucharest, Romania; state.olimpia@com.ase.ro (O.S.); daniel.bulin@com.ase.ro (D.B.);
adrian.kanovici@rei.ase.ro (A.L.K.); rodica.popescu@rei.ase.ro (C.P.); delia.popescu@com.ase.ro (D.P.)

2 Institute for World Economy, Romanian Academy, 050711 Bucharest, Romania; monica.oehler@iem.ro
3 Institute of Geography, Romanian Academy, 023994 Bucharest, Romania
* Correspondence: cristina.iorgulescu@com.ase.ro

Received: 20 March 2019; Accepted: 29 May 2019; Published: 31 May 2019
����������
�������

Abstract: This paper studies the evolution of the most important emerging economies between 2002
and 2017 by estimating their capacity to implement the 2030 Sustainable Development Agenda. In the
existing literature there are only a few studies aiming to estimate the capacity of emerging countries
to implement the sustainable development goals and demonstrate how groups are performing in
the achievement of these goals. Being aware of the strengths and weaknesses of such studies, the
authors identified a group of nine countries by applying as the main criterion the size of the economy,
reflected by Gross Domestic Product (GDP) in current prices, taking into account the level registered
in 2017. From a methodological point of view, the study was conducted through three stages: data
collection and processing; empirical analysis and correlation testing; and cluster analysis using
Statistica software (10.0, StatSoft, Tulsa OK, USA). The results of this investigation highlighted that all
of the nine examined countries have the attributes needed to achieve the Sustainable Development
Goals, based on the qualitative and quantitative analysed indicators. Furthermore, the nine countries
have already developed measures and adopted national strategies to implement the 2030 Agenda,
with political will being also a relevant factor in this regard. This study provides a framework for
theoretical and empirical analysis that could also be used in the future, whereby both the number
of countries and the timeframe taken into account could be increased in order to identify new
development trends for emerging economies.

Keywords: sustainable development; emerging economies; 2030 Sustainable Development Agenda;
international cooperation; Human Development Index

1. Introduction

The 17 Sustainable Development Goals (SDGs), as defined by 2030 Sustainable Development
Agenda, are interrelated with each other and cannot be achieved in the absence of sustainable economic
growth. Society, the environment, and the economy are grouped into an organic whole [1–4], and the
general framework of international relations makes it possible for this ensemble to function sustainably
through cooperation, sector-based policies, freer movement of persons, capital, trade flows, technology,
and ideas. Even if the SDGs are not legally binding, they have to be included in national frameworks
and “translated” to the specific national context [5] according to domestic socio-economic indicators.
On one hand, these indicators offer an estimation of a specific country’s ability to implement the
SDGs, while on the other hand, they reflect particular needs. This article focuses on the analysis of
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the stage and changes through which the most important emerging economies have passed in terms
of socio-economic performance by presenting a static image considering four times points separated
by equal intervals, namely: 2002, 2007, 2012, and 2017. Nine countries (E9) have been included in
the analysis: Saudi Arabia, Argentina, Brazil, China, India, Indonesia, Mexico, Russia, and Turkey
(Figure 1), taking into account the economy size criterion reflected by Gross Domestic Product (GDP)in
current prices, in dollars (USD) in 2017 (China, second worldwide, after the United States, India
sixth, Brazil eighth, Russia 11th, Mexico 15th, Indonesia 16th, Turkey 17th, Saudi Arabia 20th, and
Argentina 22nd).

Figure 1. The Emerging 9 (E9) group—representation on the world map. Source: by authors, using
mapchart.net application.

The utility and importance of this research are shown by the fact that, by using a set of
macroeconomic indicators, one can estimate the ability of the world’s countries to implement the 2030
Sustainable Development Agenda adopted during the United Nations (UN) Summit in September 2015.

All the E9 countries included in this analysis are engaged in the global efforts towards sustainable
development and have already adopted national strategies aimed at implementing the 2030 Agenda,
or at least have made statements in this regard [6,7]. Some of them are among the largest greenhouse
gas emitters in the world (China, India, Russia, Brazil, and Indonesia) [8]. This is a strong argument
about why estimating their capacity to implement the 2030 Sustainable Development Agenda is a
useful exercise. We have also assessed the economic potentials of emerging countries (as a necessary
condition for the implementation of the SDGs).

2. Emerging Economies and Sustainable Development

The United Nations (UN), through the Brundtland report, defined for the first time the concept
of sustainable development as the type of development that “meets the needs of the present without
compromising the ability of future generations to meet their own needs” [9] (p. 41). Subsequently, many other
studies and authors have attempted to extend the scope of this standard definition to identify clear
objectives and directions for action, but without reaching a full consensus on a broad definition of
this concept. Thus, while some authors have tried to define sustainable development in terms of the
objectives to be achieved, other authors have referred to the indicators used to measure it as efficiently
as possible or to the values that represent and support sustainable development [10].

Emerging economies are some of the most important international actors that can contribute to the
fulfilment of the 17 SDGs defined by the UN in the 2030 Agenda. Thus, although the incentives offered for
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the involvement of emerging countries in the international cooperation process are still low, it is noted that
some of them have begun to take concrete steps internally, by signing bilateral or regional agreements [11].

Among the emerging countries, particularly the BRIC states (Brazil, Russia, India, and China)
are those that, through their resources and their capacity to coordinate their macroeconomic policies,
have the opportunity to decisively influence the global governance process and to advance the steps
towards achieving the objectives imposed through the 2030 Agenda for Sustainable Development [12].
On the other hand, some authors have drawn attention to the fact that the BRICs are investing efforts in
achieving those objectives that are economically purposeful and which ensure them increased visibility
and credibility at the international level. Therefore, their involvement in areas that could lead to
improved living standards, as quality of life is reduced, requires greater attention [13].

For China, India, Russia, and Brazil, the economic and financial crisis that began in 2007 in
the United States and expanded rapidly worldwide was an opportunity from the perspective of
changing the map of economic powers and altering the power distribution in favour of the emerging
countries [14]. One of the factors that led to this positive evolution of the emerging economies is the
wide range of comparative advantages that they have, especially in economic sectors which produce
high added value products [15].

At the same time, Saudi Arabia, Indonesia, Mexico, Argentina, and Turkey are part of the second
wave of emerging economies. These countries represent real development poles at the regional level,
with increasing international relevance in political and economic terms. Taking into account that the
difficulties these countries face are often common ones which cannot be overcome by individual action
but only through cross-border international cooperation (the effects of climate change on emerging
countries being a good example in this respect), improving cooperation between them would be an
opportunity to strengthen their soft power, and also to increase their level of economic development in
a sustainable manner [16].

According to the index of overall performance in terms of SDGs [6], the Figure 2 reveals the
hierarchy of the E9 countries, where the score signifies a country’s position between the worst (0) and
the best or target (100) outcomes. Argentina, China, and Brazil have similar positions and they appear
as leaders of E9, while Saudi Arabia, Indonesia, and India are the laggards.

Figure 2. Rankings of the E9 countries with respect to the Sustainable Development Goals (SDGs)
index in 2018. Source: [6].

The theory of New Institutional Economics [17–20] underlines that institutions and institutional
capacities are crucial for economic, social, and environmental performance. One cannot achieve the
SDGs in the absence of good institutions and governance.

Rankings of E9 countries according to the first of the 12 pillars of the Global Competitiveness Index,
namely institutions (the other 11 being infrastructure, information and communication technology
adoption, macroeconomic stability, health, skills, product market, labour market, financial system,



Sustainability 2019, 11, 3095 4 of 23

market size, business dynamism, and innovation capability) are different than those reflected in Figure 2,
which emphasizes that not only good institutions explain good performances (Figure 3). Contrary to
the hierarchy indicated by the previous Figure 2, Saudi Arabia, India, and Indonesia are leaders in
terms of sound institutions (defined by 20 indicators, including organized crime, terrorism incidence,
intellectual property protection, property rights, freedom of the press, shareholder governance, etc.). If
these countries have better institutions than Argentina, China, and Brazil for instance, why are they
laggards when taking into account the index of overall performance in terms of SDGs? The degree of
SDG implementation and indicators related to environment are not criteria taken into account by the
World Economic Forum in order to define the quality of institutions.

Figure 3. Rankings of the E9 countries according to institutions in 2018. Source: by authors, based on
World Economic Forum data [21].

Therefore, even if states cannot achieve the SDGs in the absence of good institutions and governance
and institutional capacities are crucial for the successful implementation of the SDGs, there are many
other determinants in this regard, motivating a multi-indicator approach.

A simple correlation between the SDG score and the institution score indicates a negative relation
(r = −0.61) between these two indicators, as can be seen in the Figure 4.

Figure 4. SDG and institutional score correlations. Source: by authors, based on Figure 2 [6] and Figure 3 [21].

If we split the group of analysed countries in three categories, considering the values recorded for
the two indicators in the E9, we can observe that only Turkey is in both cases in the “medium score”
group, while India and Indonesia score low for SDG, but high for the institutions indicator (Table 1).

Table 1. SDG and institution scores.

Score scale
SDG Institutional

Range Countries Range Countries

Low score 59.1–62.8 India, Indonesia 47.7–52.5 Mexico, Brazil, Argentina
Medium score 62.81–66.6 Mexico, Saudi Arabia, Turkey 52.5–57.4 Russia, Turkey, China

High score 66.61–70.3 Argentina, Brazil, China, Russia 57.4–62.2 India, Indonesia, Saudi Arabia

Source: by authors, based on Figure 2 [6] and Figure 3 [21].
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Furthermore, we have tested the correlation between the subindices components of pillar
institutions (Table 2) and the components of public-sector performance assessment (Table 3). As for the
SDG–institutions subindices correlation set (Table 2), there is no correlation with security and property
rights, and there are respective inverse correlations with the other components, the strongest being
with public sector performance.

Table 2. Subindices of the institutions scores.

Country Security Social
Capital

Checks and
Balances

Public-Sector
Performance Transparency Property

Rights

Argentina 68.4 50.4 58.8 39.6 39 45.2
Brazil 45.8 53.6 60 39.9 37 48.7
China 79.1 41 45.4 63.8 41 59.6
India 58.7 49.5 64.2 68.5 40 50.3

Indonesia 77 63 55.2 56.5 37 53.5
Mexico 46 45.5 51.5 48.4 29 52.7
Russia 67.9 43.9 53.2 55.3 29 60

Saudi Arabia 87.2 53.6 47.5 66.4 49 57.6
Turkey 59.6 48.2 48.4 52.5 40 55.6

Correlation coefficient
with SDG score −0.086 −0.414 −0.233 −0.631 −0.26 0.001

Source: [21].

The inverse relationship between SDG and the public sector performance is further reflected for
three out of the four subindices (with the exception being the E-Participation Index).

Table 3. Subindices of the public-sector performance score.

Country Burden of Government
Regulation

Efficiency of Legal Framework
in Settling Disputes

E-Participation
Index

Future Orientation of
Government

Argentina 2.5 2.7 0.62 3.5
Brazil 1.6 2.7 0.97 2.5
China 4.4 4.1 0.9 4.4
India 4.5 4.5 0.96 4.7

Indonesia 4.1 4.1 0.62 4.6
Mexico 2.7 2.8 0.94 3.4
Russia 3.3 3.5 0.92 3.9

Saudi Arabia 4.3 4.9 0.71 5.4
Turkey 3.3 3.3 0.86 3.8

Correlation coefficient
with SDG score −0.591 −0.643 0.048 −0.626

Source: [21].

Starting from these results, for future research the correlations between the SDGs, the institutional
pillar, and the subindices can be tested for developed countries. However, institutional capacity in
relation to the implementation of the SDGs is more complex: states have to organize the cooperation
across several levels, from the international to the national and regional levels, and also across the
different policy fields.

3. Methodology

The authors propose as a method of empirical research a statistical analysis based on reliable data
provided by international organizations and institutions. The study includes three main stages, as follows:

Stage 1: Collection and processing of data. The statistical data for the nine countries were collected
at four time points, 2002, 2007, 2012, and 2017, from international organizations, as follows:

• The Human Development Index (HDI), the United Nations Development Program [22];
• The Global Competitiveness Index (GCI), World Economic Forum [23–26];
• GDP/per capita, real values (USD), International Monetary Fund [27];
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• Gross capital investment, as a share of GDP, International Monetary Fund [27];
• Savings rate expressed in gross national savings, as a share of GDP, International Monetary Fund [27];
• Unemployment rate, % of the active population, World Bank [28];
• Budgetary balance (including interest payments on debt), as a share of GDP, International Monetary

Fund [27];
• Public debt, as a percentage of GDP, International Monetary Fund [27];
• Current account balance, as a share of GDP, International Monetary Fund [27];
• Structure of GDP formation, calculated according to the added value (the share of the primary,

secondary, and tertiary sectors), World Bank [28].

The four years mentioned before have been chosen taking into account the following arguments.
Firstly, 2002 was the first year after China’s successful accession to the World Trade Organization, which
opened a new path for its rise. Secondly, 2007 was the first year of the international economic crisis,
which had a different impact on the analysed countries. Thirdly, 2012 can be considered as a post-crisis
year and also the end of the commodities super cycle, associated also with deep transformations of the
Arab world. Fourthly, 2017 was a year of sustainable growth for most of the emerging economies.

Stage 2: Empirical analysis and correlation testing. The socio-economic indicators were processed
and analysed, and further the Pearson (product-moment) correlations were tested and interpreted by
taking into consideration the data series for each of the 4 years selected (2002, 2007, 2012, and 2017)
(Appendix A).

Stage 3: Cluster analysis. Statistica software was used for defining the main components (HDI,
GCI, GDP/capita, investments as a percentage of GDP, saving rate, unemployment rate, budgetary
balance as a share of GDP, public debt as a share of GDP, current account balance as a share of GDP, the
share of services in GDP formation), data input, data standardization, with the grouping of countries
for the four time points based on two techniques:

• Hierarchical clustering method (Ward), based on city-block distances (Manhattan); and
• The k-means method, based on Euclidean distance (Appendix B).

The nine countries are divided into three income categories (considering the gross national income
per capita): high (Saudi Arabia and Argentina), medium–high (Brazil, China, Mexico, Russia and
Turkey), and medium–low (India and Indonesia) [28]. Their capacity to implement the SDGs depends
both on their financial resources and on the institutional capacity and quality of human resources,
which imposed the use and analysis of a number of qualitative indicators (in this analysis, the HDI and
GCI have been selected).

In the existing literature, there is a limited number of studies on emerging economies from the
perspective of SDGs. Most of them refer to a segment of the economy, such as small and medium-sized
enterprises [29], or to a metropolitan area of a given country [30]. There are also several studies
aiming to estimate the capacity of a country or a group of countries to implement the 2030 Sustainable
Development Agenda and the progress in achieving the SDGs. In this regard, the authors of [31]
investigated the Sustainable Development Analytical Grid (SDAG), which was developed and tested
on Policies, Strategies, Programs and Projects (PSPP) at local and national levels for more than three
decades. The SDAG is described as “a coherent framework to assess sustainability of a local project”,
to compare it “with similar ones” and to connect it with “higher levels of governance”. The authors
of [32] present a comparative analysis based on reports by the United Nations (the latest version
being [4]), Bertelsmann Stiftung [33], Bertelsmann Stiftung and the Sustainable Development Solutions
Network [34] and Eurostat [35].This underscores several remarkable conclusions: (1) Sustainability
assessment is a difficult task; (2) The strengths and weaknesses of the existing indicators should be
taken into account, as these have a major role as policy support instruments; and (3) As the SDGs
are “firmly embedded in a policy framework and their operationalization has been mostly done by
indicators” and this “approach generates many caveats”, “it is absolutely necessary that the expert
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community reach full consensus on the indicator framework and its use”. Such a consensus has
not been reached until now, and therefore the present paper represents a new exercise coming to
complement the current literature.

4. Empirical Analysis—Macroeconomic and Social Indicators

4.1. The Evolution of GDP/Capita

In 2002, GDP/capita among the E9 countries ranged between US$492 in India and US$8823 in
Saudi Arabia; the two states remain in extreme positions in each of the following years taken into
account in the analysis. Of note is the gradual increase of the difference between the extreme values,
from over US$8000 in 2002 to US$15,000 in 2007, with a maximum of almost US$24,000 achieved in
2012, followed by a decrease to US$19,000 in 2017.

Regarding the evolution of GDP/capita for each of the five years taken into account and for the
whole period 2002–2017 (Table 4), the following may be stated:

• The highest growth rates were recorded in 2002–2007 for each of the nine countries, with
no exceptions;

• The 2007–2012 period was characterized by a decline in growth rates in the nine countries, with
China and, partially, India, remaining close to the previous period of time taken into account;

• The evolutions were in contrast between 2012 and 2017: Saudi Arabia, Brazil, Mexico, Russia and,
to a lesser extent, Turkey, lowered their GDP per capita, while Argentina and Indonesia increased
their GDP per capita by more than 30% each.

• China experienced the highest growth rate, both at mid-term analysis and throughout the period
(+651%);

• Mexico, ranking second in 2002, was surpassed by Argentina, Russia, and Turkey as a result of
registering the lowest growth rates, namely a 9% drop between 2012 and 2017, with the whole
period registering a 25% advantage.

Table 4. Gross Domestic Product (GDP) per capita in the E9 countries in selected years (real terms
and evolution).

GDP Per Capita, Real Terms, US Dollars Evolution (%)

Country 2002 2007 2012 2017 2007/2002 2012/2007 2017/2012 2017/2002

Saudi Arabia 8823 16,667 25,208 21,096 89 51 −16 139
Argentina 2898 7316 13,890 14,463 152 90 4 399

Brazil 2857 7369 12,369 9896 158 68 −20 246
China 1150 2703 6329 8643 135 134 37 651
India 492 1077 1482 1976 119 38 33 302

Indonesia 1003 2064 3745 3876 106 81 4 286
Mexico 7466 9589 10,261 9319 28 7 −9 25
Russia 2557 9755 15,411 10,956 282 58 −29 329
Turkey 3589 9563 11,553 10,537 166 21 −9 194

Source: [27]. Note: “/”—change rate (%).

It is noted that, despite the accelerated growth in 2002–2017, India’s GDP per capita is less than
a quarter of that of China; the Chinese GDP is 4.6 times larger than that of India and the Chinese
population still exceeds India’s population numerically.

4.2. Unemployment Rate

In 2002, the labour market in the E9 countries was confronted with very different situations. There
was an unemployment rate of less than 3% in Mexico, with levels ranging from 4 to 6% in most cases,
but also high unemployment in Russia (8%), Brazil (9%), Turkey (10%), and especially Argentina
(almost 20%). Five years later, unemployment mitigation was in Argentina, highlighted by the decline
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by almost 11 percentage points (p.p.) in five years to 8.5% of the working population in 2007, a level
similar to the that reported in 2017. For the whole period, besides the particular situation of Argentina,
we may notice the decrease in unemployment in Indonesia and Russia, but also the increase of the
same indicator in Brazil (+4 p.p. during 2002–2017, +7 p.p. in the last decade) (Table 5).

Table 5. The evolution of unemployment rate (% of the working population).

Unemployment Rate (% of Working Population) Evolution (Percentage Points)

Country 2002 2007 2012 2017 2007–2002 2012–2007 2017–2012 2017–2002

Saudi
Arabia 5.27 5.73 5.52 5.523 0.46 −0.21 0.01 0.25

Argentina 19.59 8.47 7.22 8.518 −11.12 −1.25 1.30 −11.07
Brazil 9.11 8.09 7.19 13.32 −1.02 −0.90 6.13 4.21
China 4.41 3.76 4.47 4.675 −0.65 0.71 0.21 0.26
India 4.432 4.06 3.621 3.523 −0.37 −0.44 −0.09 −0.91

Indonesia 6.34 8.06 4.47 4.18 1.72 −3.59 −0.29 −2.16
Mexico 2.87 3.65 4.92 3.42 0.78 1.27 −1.50 0.55
Russia 7.92 6.1 5.44 5.2 −1.82 −0.66 −0.24 −2.72
Turkey 10.36 8.87 8.15 11.263 −1.49 −0.72 3.11 0.90

Source: [28]. Note: “–”—difference (percentage points).

In India, there was a gradual decrease in the unemployment rate, but this indicator is distorted
by the fact that, based on social aid schemes, a large proportion of the population is considered to be
employed, although the correct term would be socially assisted [36].

4.3. Economic Structure by Sectors

Regarding the structure of the E9 economies by sectors in 2002, according to their share in the
added value (Figure 5), the existence of three particular situations can be determined:

• There was a major share of industry in Saudi Arabia, China, and Indonesia;
• There was an important role played by the agricultural sector in India (one-fifth of GDP), Indonesia,

China, Argentina, and Turkey (more than 10%), while in Mexico, Russia, Brazil or Saudi Arabia
the primary sector recorded only 3–6% of GDP;

• The share of services ranged between 40% in Indonesia and China up to almost 60% in Mexico
and Brazil.

Figure 5. Structure of the economy, by sector, in 2002 (% of gross added value). Source: by authors,
based on World Bank data [28].

Five years later, a number of structural changes in GDP formation may be noted (Figure 6):

• Significant increases were found in the share of industry in the economy of Saudi Arabia (+11 p.p.),
Argentina (+7 p.p.), and Russia (+5 p.p.), simultaneously with a slight decrease in importance of
the tertiary sector in these countries;
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• A decreasing share of the agricultural sector was seen in almost all E9 countries, by up to 3 p.p. in
Argentina, China and India;

• Although the share of the tertiary sector in most of the E9 economies remained high, the service
sector did not significantly increase over the period 2002–2007.

Figure 6. Structure of the economy, by sector, in 2007 (% of gross added value). Source: by authors,
based on World Bank data [28].

The period 2007—2012 was characterized by several developments regarding the contribution of
economic sector to the formation of GDP (Figure 7). There was a decreasing share of the industrial
sector (by up to 3 p.p.) in India and Russia. The role of the agricultural sector was maintained, with
shares that were still significant in India and Indonesia and less significant in China and Turkey. The
share of services in relation to GDP increased by up to 4 p.p. in Argentina and India.

Figure 7. Structure of the economy, by sector, in 2012 (% of gross added value). Source: by authors,
based on World Bank data [28].

From 2012 to 2017, the previously highlighted trends were confirmed. The accelerated development
is noticeable in some particular situations:

• There was a decline in the share of the industrial sector, by almost 20 percentage points in Saudi
Arabia and 5 percentage points in China, along with an increase of the services sector;

• There were significant increases in the tertiary sector, by 17 percentage points in Saudi Arabia,
7 p.p. in China, and 4 p.p. in Brazil (with this country reaching the maximum in the group, with a
63% contribution of services in the total gross added value).

At the end of 2017, with no exceptions, the services sector generated the largest share of added
value in GDP (Figure 8), with this level accounting for less than 50% only in India and Indonesia. The
situation is explained by the still significant share of agriculture in the economy (13% in Indonesia and
15% in India).
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Figure 8. Structure of the economy, by sector, in 2017 (% of gross added value). Source: by authors,
based on World Bank data [28].4.4. Public Debt and Budget Balance.

The diversity of the economies of the E9 countries is also confirmed by the main indicators of
public finance assessment: public debt and budget balance (Figure 9), both in terms of GDP.

Concerning public debt (Table 6), an overview of the situation of the nine countries at the selected
time points reveals a number of particular aspects:

• The drastic reduction of Saudi Arabia’s debt, from almost 100% of GDP in 2002 to 17% of GDP in
2017, with the same situation being encountered to a lesser extent in Russia (from 37% to 16% in
2002–2017);

• Argentina’s recovery from this point of view: if in 2002 the debt level was 1.5 times higher than
the country’s GDP, five years later it reached about 60%, close to the level reported in 2017;

• The oscillating evolution of Brazil’s public debt, for which a decrease was seen from 80% of GDP to
almost 60% of GDP in the period 2002–2012; this has been virtually cancelled out by developments
over the past 5 years;

• The sustainable level reached by the economies of Indonesia and Turkey, countries which reduced
their public debt by 50% over the past 15 years, to less than 30% of GDP;

• The increase in public debt in China and Mexico.

In the case of India, there was a downward trend of public debt as a share of GDP between 2002
and 2012, but it increased slightly in 2017 (to 71%) as compared to 2012 (69%).

Table 6. Public debt in E9 countries in selected years (% of GDP).

Country/Year 2002 2007 2012 2017

Saudi Arabia 96 17 3 17
Argentina 152 61 39 58

Brazil 79 64 62 84
China 26 29 34 47
India 83 74 69 71

Indonesia 62 32 23 29
Mexico 42 37 43 54
Russia 37 8 12 16
Turkey 72 38 33 28

Source: [27].

In 2002, only three of the nine countries registered budget deficits—Saudi Arabia and China, each
within 3% of GDP, and India 6.1% of GDP. Afterward the levels have been intensely oscillating and
underscored extremely diverse situations, the particular features of the E9 being as follows:

• In 2007, none of the countries included in the analysis had budget deficits, ten years later only
Mexico reported a surplus. Of the eight countries registering a deficit in 2017, only Saudi Arabia
and Argentina exceeded the 3% threshold, if it is agreed that this threshold could be sustainable
for emerging countries.
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• Saudi Arabia is also a unique and particular case: in 2007 and 2012, it reported budget surpluses
of over 10%, but in 2017 its deficit was the largest among the E9 countries, as a direct consequence
of the evolution of crude oil prices, given that Saudi Arabia is the world’s largest exporter of
crude oil.

• Brazil’s evolution is also distinct, as its budget surplus has been diminishing constantly since 2002
due to commodity price developments, which led to deficits starting in 2015 and continuing in the
long run [27].

Figure 9. Budget balance in E9 countries in selected years (% of GDP). Source: by authors, based on
International Monetary Fund data [27].

4.4. Current Account Balance

A glance at the current account balance and its evolution (Table 7) shows that in 2002, three of the
nine countries recorded a deficit (Brazil, Mexico, and Turkey), even if the share in GDP was at a low of
less than 2%.

Table 7. Current account balance in E9 countries in selected years (% of GDP).

Country/Year 2002 2007 2012 2017

Saudi Arabia 6.262 22.472 22.387 2.218
Argentina 7.929 2.1 −0.369 −4.913

Brazil −1.59 0.029 −3.012 −0.475
China 2.397 9.889 2.513 1.372
India 1.211 −1.27 −4.806 −1.87

Indonesia 3.676 1.445 −2.657 −1.706
Mexico −1.726 −0.959 −1.546 −1.681
Russia 7.401 5.17 3.225 2.246
Turkey −0.263 −5.474 −5.49 −5.571

Source: [27].

Five years later, Turkey reported a current account deficit of over five percent of GDP, a level
also attained in 2012 and 2017, respectively. Another particular situation is that of India, which had
liabilities between 2002 and 2007 and recorded a worse situation in 2012 (5% of GDP), but recovered
afterwards (below 2% of GDP in 2017). In 2017, six of the nine states recorded a current account deficit,
with some of them (Argentina and Turkey) with a higher level, around 5% of GDP (Table 5).

4.5. The Role of Savings and Investments

In 2002, the share of gross capital investment in E9 countries’ GDP was between 10.3% in
Argentina and 36.9% of GDP in China. Even for the next years taken into account in the analysis,
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China distinguishes itself by having the largest share of investments in GDP, ranging from 40% to 50%.
It is also worth mentioning the growth trend of E9 countries’ investments between 2007 and 2017,
especially during the first half of the period. Over the whole period, except for Brazil, all E9 countries
increased their share of gross capital investment, the record being held by Turkey, with an increase up
to 10 p.p. (Table 8).

Table 8. Gross capital investments and gross national savings in the E9 countries in selected years (% of GDP).

Country Investments, % of GDP Gross National Savings, % of GDP

2002 2007 2012 2017 2002 2007 2012 2017

Saudi
Arabia 19.7 26.5 26.5 27.9 26.0 48.9 48.9 30.1

Argentina 10.3 20.1 16.5 18.6 18.7 22.8 16.8 17.6
Brazil 17.6 19.8 21.5 15.5 16.0 19.8 18.5 15.0
China 36.9 41.2 47.2 44.4 39.3 51.1 49.7 45.8
India 24.8 38.1 38.3 30.6 26.0 36.8 33.5 28.8

Indonesia 24.2 28.7 35.1 33.4 23.4 24.4 32.4 31.7
Mexico 20.7 23.1 23.9 23.1 19.0 22.2 22.3 21.4
Russia 19.4 24.1 24.5 24.3 26.8 29.3 27.8 26.5
Turkey 21.2 28.7 28.3 31.0 21.7 23.3 22.8 25.5

Source: [27].

With respect to the saving rate (expressed as a share of the gross national savings in GDP),
presented in the table above, it is noted that:

• The 2002–2007 period was characterized by the increase in the share for all E9 countries, without
exception, with a noticeable pace in the increase for Saudi Arabia (+13 p.p.), China (+11 p.p.), and
India (+10 p.p.).

• Five years later, in 2012, in most of the E9 countries the share of savings in GDP experienced a
slight decrease, with the exception of Indonesia, which increased its level by 8 p.p.; Saudi Arabia
and China were, as in 2007, in the top two positions, with a savings rate of about 50%.

• The latest data, for 2017, show a continuation of the new decreasing trend (except for Turkey),
especially a sharp decline in Saudi Arabia, from 49% to 30% of GDP.

With regard to the second largest emerging economy worldwide, Table 5 highlights that India has
high levels of investment and saving rates as a share of GDP, at about 31% and 29%, respectively. As far
as the first indicator is concerned, India is outrun by China, Indonesia, and Turkey, while considering
the second indicator, it is surpassed by China, Indonesia, and Saudi Arabia.

4.6. Qualitative Indicators

The Global Competitiveness Index (GCI) assesses the competitiveness of economies based on
decisive factors in characterizing the domestic and international business environment (Table 9). The
world ranking in 2017 included 137 countries. In the world hierarchy, China ranked 27th, Saudi
Arabia ranked 30th, Indonesia 36th, Russia 38th, India 40th, Mexico 51th, Turkey 53rd, Brazil 80th, and
Argentina 92nd.

In the E9 group, in 2017, the most competitive economy was China, followed by Saudi Arabia.
In fact, the two countries have switched between the first two positions as compared to 2012, with
positions they have occupied in previous years as well regardless of the calculation methodology
developed by the World Economic Forum. Remarkable development over the past 15 years was
found in Indonesia. This country’s economy is rated the third among the nine E9 states. In contrary,
Mexico’s economy was ranked third in the group in 2002, but only sixth in 2017, while Brazil’s economy,
in the fourth position in 2002, was ranked the second to last in 2017, with both economies losing
competitiveness in recent years.
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Table 9. Global Competitiveness Index (GCI; scores and rankings in the E9).

GCI 2017 2012 2007 2002

Countries Score # Score # Score # Score #

China 5.00 1 4.83 2 4.70 2 4.37 2
Saudi

Arabia 4.83 2 5.19 1 4.72 1 4.50 1

Indonesia 4.68 3 4.40 4–5 4.25 5–6 3.36 8
Russia 4.64 4 4.20 8 4.25 5–6 3.64 7
India 4.59 5 4.32 7 4.31 3 4.03 5

Mexico 4.44 6 4.36 6 4.23 7 4.11 3
Turkey 4.42 7 4.45 3 4.15 8 3.31 9
Brazil 4.14 8 4.40 4–5 4.28 4 4.09 4

Argentina 3.95 9 3.87 9 3.76 9 3.66 6

Source: [23–26].

Another relevant index is the Human Development Index (HDI), an indicator of life expectancy,
literacy, access to education, and living standards, used to compare the levels of development
worldwide. The 2017 ranking took into account 189 countries; the analysed countries ranked as follows:
Saudi Arabia 39th, Argentina 47th, Russia 49th, Turkey 64th, Mexico 74th, Brazil 79th, China 86th,
Indonesia 116th, and India 130th. According to the most recent report [22], Saudi Arabia, Argentina,
and Russia have the highest values of human development among the emerging countries, while
China, Indonesia, and India are ranked in the last positions (Table 10).

Table 10. Human Development Index (scores and rankings of the E9).

HDI 2017 2012 2007 2002

Countries Score # Score # Score # Score #

Saudi
Arabia 0.853 1 0.835 1 0.783 2 0.748 2

Argentina 0.825 2 0.818 2 0.792 1 0.769 1
Russia 0.816 3 0.798 3 0.767 3 0.732 3
Turkey 0.791 4 0.76 4 0.708 5 0.672 6
Mexico 0.774 5 0.757 5 0.739 4 0.71 4
Brazil 0.759 6 0.736 6 0.705 6 0.698 5
China 0.752 7 0.722 7 0.675 7 0.611 8

Indonesia 0.694 8 0.675 8 0.642 8 0.618 7
India 0.64 9 0.6 9 0.556 9 0.504 9

Source: [22]. HDI: Human Development Index.

It can be noted that there were no major changes in the HDI E9 rankings, even after longer
periods of time; it should be also noted that, after 2010, a number of changes occurred in its calculation
methodology which, moreover, can partially justify particular developments, such as the switch
between Saudi Arabia and Argentina for the first position or Turkey’s score improvement. It is
worth noting that all the nine countries have experienced continuous progress in their level of human
development over the whole period.

5. Correlation Testing and Cluster Analysis

After testing the product-moment correlations (Pearson) between the indicators included in the
analysis, for the 2002 data, one can state the following:

• There is a strong and direct relationship between the global competitiveness index and the share
of investments in GDP (r = 0.83), along with a positive and very strong association between the
Global Competitiveness Index and the share of gross national savings in GDP (r = 0.90);
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• There is a very strong and direct relationship between the human development index and GDP
per capita (r = 0.93);

• There is an indirect relationship between GDP per capita and the share of the budget balance (r =

−0.69);
• There is an extremely strong and direct relationship between the share of investments in GDP and

the share of gross national savings in GDP (r = 0.96);
• There is a negative relationship between the share of investments in GDP and the share of services

in GDP formation (r = −0.71).

The correlation testing for 2007 data reveals the existence of a greater number of direct and indirect
associations between indicators, as follows:

• A strong and direct relationship between the global competitiveness index and the share of
gross national savings in GDP (r = 0.82), along with a relationship of a lower intensity between
competitiveness and the current account balance (r = 0.68);

• A positive and strong association between the human development index and the GDP per capita
(r = 0.70), and a negative relationship between HDI and the share of investments in GDP (r =

−0.70);
• A positive and strong relationship between GDP per capita and budget balance (r = 0.86);
• A close relationship between the share of investments in GDP and the share of gross national

savings in GDP (r = 0.69);
• A strong direct relationship between the share of gross national savings in GDP and the current

account balance (r = 0.69), together with an indirect relationship between the share of savings and
the contribution of services to GDP formation (r = −0.69).

Further, 2012 marked a decrease in the number of associations between the variables used in
the analysis:

• A strong positive relationship between the share of investments in GDP and the share of gross
national savings in GDP (r = 0.84);

• A positive relationship between the unemployment rate and the share of public debt (r = 0.77),
with that being the first time such an association was found between the two variables;

• Two indirect relationships between the share of investments in GDP, on one hand, and the
unemployment rate (r = −0.69), respectively, with the share of public debt (r = −0.73), on the
other hand;

• The last year taken into account in the analysis, 2017, confirmed the series of correlations between
the variables, which can be found in previous years as well;

• Strong associations between the competitiveness index, on one hand, and the share of gross
national savings in GDP (r = 0.83), the budget balance as a percentage of GDP (r = 0.78), and the
current account balance as a share of GDP (r = 0.71), on the other hand;

• A very strong relationship between HDI and the value of GDP per capita (r = 0.90);
• A strong direct association between GDP per capita and the budget balance (r = 0.83), respectively,

and the current account balance (r = 0.79);
• A direct relationship between the share of investments and gross national savings in GDP (r =

0.72), and a very strong relationship between the budget balance and the current account balance
(r = 0.9);

• Indirect relationships between the share of services in GDP and the share of gross national
savings in GDP (r = −0.82), and the current account balance and the share of public debt (r =

−0.69), respectively.

The socio-economic indicators previously analysed have shown the heterogeneity of the E9 group,
and the results of the cluster analysis (hierarchical, Ward method, City-Block distances) come to confirm
this situation.
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Looking at the dendrogram (Figure 10) for the four moments in time, with an arbitrary choice of
linkage distance of 10, one can state the following:

• There is an existence of five well-defined groups of countries in 2002; five groups were also
found in 2017, with differences in their structure. The cluster formed by Turkey, Russia, and
Indonesia disappeared, with each of these countries approaching other countries in terms of the
criteria selected—with Turkey approaching Argentina, Russia to Saudi Arabia, and Indonesia to
India. Moreover, China has also distanced itself from the other countries, now forming the only
“one-country” cluster;

• The existence of two large blocks in 2007 and 2012. In 2012, block 1 (left) was an extremely
heterogeneous one, comprising six of the nine countries—if the agreed distance is halved to 5,
the group “breaks” completely, Turkey and Brazil are the most similar economies in terms of the
indicators included in the analysis; in 2012 the situation was not changed fundamentally, with only
Indonesia’s proximity to India being of note, a phenomenon that continued in the following years.

Figure 10. Dendrogram cluster analysis in 2002, 2007, 2012, and 2017. Source: results obtained with
Statistica software.

For a deeper analysis of the common features and differences between the E9 countries, a cluster
analysis with a different method has been conducted, with k-means (Euclidean distances) setting
the number of clusters on the basis of the previous results. Table 11 synthesizes and highlights
the characteristics of each cluster, with the common elements that defined, at that specific time, the
economies of the countries in its structure.
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Table 11. Cluster structure and characteristics (using the k-means method).

Cluster 2002 Characteristics 2007 Characteristics

#1 Argentina

Very low Competitiveness Index
(GCI), high Human Development
Index (HDI), Low investments,
positive current account balance,
extremely high public debt, high
% of services
Extremely high unemployment
rate

Saudi Arabia

Very high GDP/capita, low % of
services, low public debt
A significant positive current
account balance, high budget
surplus, high savings, high GCI
and HDI

#2
Indonesia

Russia
Turkey

High unemployment rate, average
% of services, budget surplus,
Low GCI

Indonesia
India

Low GDP/capita, low % of
services, high public debt,
Low HDI

#3 China
India

Low HDI, positive current
account balance, average % of
services, low unemployment rate,
low Gross Domestic Product
(GDP)/capita

China

High GCI, low HDI, high savings,
high investments, high current
account balance, low public debt,
low % of services, low
unemployment rate, low
GDP/capita

#4 Saudi Arabia

Very high GDP/capita, low % of
services, high public debt, positive
current account balance, budget
deficit, high GCI and HDI

Mexico
Russia

High GDP/capita, sustainable
public debt, budget surplus,
average investments, relatively
low GCI,
Relatively high HDI

#5 Brazil
Mexico

High % of services, negative
current account balance, low
savings, average HDI and GCI

Argentina
Brazil

Turkey

Average-high GDP/capita, high
unemployment rate, average % of
services, budget surplus, low
savings

Cluster 2012 Characteristics 2017 Characteristics

#1 Mexico
Russia

High GDP/capita, sustainable
public debt, budget surplus,
relatively low investments and
savings, relatively low GCI

Saudi Arabia

Very high GDP/capita, average %
of services, low public debt,
Negative current account balance,
budget surplus,
High GCI and HDI

#2 Saudi Arabia

Very high GDP/capita, low % of
services, extremely low public
debt, high positive current
account balance, high budget
surplus, high gross national
savings, high HDI and GCI

Argentina
Brazil

Very low GCI, low % of
investments
Low % of savings, negative
current account balance, budget
deficit, high % of services, high
unemployment rate

# Brazil
Turkey

Average–high GDP/capita
High unemployment rate
Average % of services
Budget surplus, negative current
account balance, low savings
Average HDI

Mexico
Russia
Turkey

Average-high GDP/capita
High unemployment rate
Average % of services
Sustainable public debt
Low savings
Average HDI

#4
China
India

Indonesia

Low GDP/capita
Low % of services
High savings
High investments
Low HDI

China

High GCI, low HDI, high savings
and investments, positive current
account balance, budget deficit,
sustainable public debt, low % of
services, low unemployment,
relatively low GDP/capita

#5 Argentina

Very low GCI, high HDI, low % of
investments, low % of savings,
negative current account balance,
budget deficit,
Sustainable public debt,
High % of services, high
unemployment rate, high
GDP/capita

India
Indonesia

Low GDP/capita,
Low unemployment rate,
Low % of services,
Budget deficit, negative current
balance, average-high
investments, average-high savings
Low HDI

Source: indicators and the results of the cluster analysis, k-means method.

The number of features highlighted in Table 9 also indicates the degree of homogeneity of clusters:
the fewer the clusters the more heterogeneous they are, and vice versa.
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6. Conclusions

This investigation does not provide a hierarchy of countries according to their capacity to
implement the 2030 Agenda; nevertheless it highlights that all E9 are fit to achieve the SDGs, taking into
account a set of qualitative and quantitative indicators. Even if the SDGs are not legally binding, they
have been included in national frameworks according to domestic socio-economic indicators. On one
hand, these indicators offer an estimation of a specific country’s ability to implement the SDGs, while
on the other hand, they reflect particular needs. As a limitation of the paper, it should be mentioned
that more research is needed on whether institutional requirements (as a sufficient condition) can also
be met.

Taking into account the GDP/capita indicator, Saudi Arabia and Argentina are the best-ranked
countries among the nine economies analysed, followed by Russia, Turkey, Brazil, Mexico, and China,
while the disadvantaged countries are India and Indonesia. The unemployment rate also highlights
contrasts: countries with low rates, such as Mexico, India, Indonesia, China, Russia, Saudi Arabia,
and countries with high rates, Argentina, Brazil, and Turkey. Although in some countries, such as
India, there was a gradual decline in the unemployment rate, this indicator is distorted by the fact that,
based on social aid schemes, a large proportion of the population is considered to be employed, not
socially assisted.

Regarding the structure of the economy, it is noted that the service sector generates the largest share
in the added value in GDP; only in India and Indonesia was its level lower than 50%. This situation is
explained by the still significant share of agriculture in the economy, at 13% in Indonesia and 15% in
India. Significant increases in the role of the tertiary sector in the economy are highlighted in countries
such as Saudi Arabia, China, and Brazil, along with the decline in the share of the industrial sector.

In terms of public debt, an overview of the situation of the nine countries at selected time points
highlights that only two countries recorded a level above 60% of GDP in 2017 (Brazil 84% of GDP and
India 71% of GDP). There was a dramatic decrease in Saudi Arabia’s debt, from almost 100% of GDP in
2002, to 17% of GDP in 2017, and to a lesser extent in the case of Russia (from 37% to 16% in 2002–2017).
At the same time, the recovery of Argentina, the sustainable level reached by Indonesia and Turkey
(which halved their public debt over the past 15 years to less than 30% of GDP), and the increase in the
public debt of China and Mexico, but without exceeding 60% of GDP are of note. In 2007, none of
the countries included in the analysis had a budget deficit, but 10 years later, only Mexico was still
reporting a surplus. Of the eight countries recording a deficit in 2017, only Saudi Arabia and Argentina
exceeded the 3% threshold, with Saudi Arabia being the most affected by the unfavourable evolution
of oil prices. In 2017, six of the nine countries included in the study had a current account deficit, with
some of them, such as Argentina and Turkey, registering a somewhat higher one (about 5% of GDP).
Russia, Saudi Arabia, and China continue to register surpluses, although lower than in previous years.

Notable contrasts among the countries included in the study are also highlighted regarding the
role of investments and savings. Thus, investments have a higher share of GDP in China, Indonesia,
Turkey, India, and Saudi Arabia; in four of these countries the role of savings is also major (China,
Indonesia, Saudi Arabia and India, in this order).

The Global Competitiveness Index reveals that, in the E9 group in 2017, the most competitive
economy was China, followed by Saudi Arabia. A remarkable evolution in the last 15 years as that of
Indonesia, the third among the nine E9 states. In contrast is the economy of Mexico, which was the
third in the group in 2002, but only the sixth in 2017, and the economy of Brazil, in fourth place in
2002, but ranking penultimate in 2017. These countries have both lost competitiveness in recent years.
Instead, the human development index reveals Saudi Arabia, Argentina, and Russia in the top three
positions between the emerging countries analysed, while China, Indonesia, and India are ranked on
the last positions.

It can be noted that, according to the trends indicated by the cluster analysis (hierarchical method),
the intermediate moments (2007, 2012) were of transition from an initial situation (2002) characterized
by some particular aspects to the different current status characterizing E9 economies. Throughout the
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period, one can note a closeness of the socio-economic characteristics between Argentina and Brazil and
also between India and Indonesia, the “migration” of Mexico towards Russia and Turkey (forming the
most heterogeneous group), and the two “islands” that differ from the group, Saudi Arabia and China.

Correlation testing for 2017 underlined the following: (1) there were strong associations between
the competitiveness index, on one hand, and the shares of gross national savings, budget balance, and
current account balance in GDP on the other; (2) there was very strong relationship between HDI and
the value of GDP per capita; (3) there was a strong direct association between GDP per capita and
budget balance, in addition to the current account balance as a share of GDP; (4)there was a direct
relationship between the share of investments and gross national savings in GDP, and a very strong
relationship between the budget balance and the current account balance as shares of GDP; (5) there
were indirect relationships between the shares of services in GDP and the share of gross national
savings in GDP, respectively, and between the current account balance and the share of public debt
in GDP.

For the nine emerging economies, the less encouraging results recorded in some indicators are
offset by favourable outcomes in others and/or by an advance in terms of qualitative indicators.
Moreover, all nine countries analysed are engaged in global efforts towards sustainable development
and have already adopted national strategies in order to implement the 2030 Agenda. At the same
time, political will is just as important as the ability to achieve the 17 sustainable development goals,
as the SDGs are not legally binding. All the nine countries included in this analysis have created
national frameworks in order to meet these goals. There are too many aspects to take into account in
order to define good institutions. The degree of SDG achievement in itself might be a good criterion
in the future. Their socio-economic situations differ considerably, as reflected by various qualitative
and quantitative indicators; therefore, these national frameworks are different. As this investigation
does not correlate specific SDG frameworks with national socio-economic indicators, future studies
should focus on such correlations. Moreover, each of the chosen indicators should be weighted so that
a ranking of the emerging economies can be obtained according to their ability to implement the SDGs.
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Appendix A

Table A1. Matrix representing the Pearson correlations between the selected indicators in 2002.

Indicators GCI HDI GDP/Capita Investments/GDP Saving Rate Unemployment
Rate

Budget
Balance/GDP

Public
Debt/GDP

Current
Account/GDP

% Services
in GDP

GCI 1.00 −0.16 −0.08 0.83 0.90 −0.63 −0.24 −0.52 0.66 −0.57
HDI −0.16 1.00 0.93 −0.34 −0.23 0.30 −0.42 −0.46 0.14 0.48

GDP/capita −0.08 0.93 1.00 −0.30 −0.18 0.26 −0.69 −0.38 0.22 0.37
Investments/GDP 0.83 −0.34 −0.30 1.00 0.96 −0.49 −0.07 −0.35 0.20 −0.71

Saving rate 0.90 −0.23 −0.18 0.96 1.00 −0.55 −0.20 −0.39 0.44 −0.65
Unemployment rate −0.63 0.30 0.26 −0.49 −0.55 1.00 −0.04 0.30 −0.38 0.50
Budget balance/GDP −0.24 −0.42 −0.69 −0.07 −0.20 −0.04 1.00 0.28 −0.34 0.21

Public debt/GDP −0.52 −0.46 −0.38 −0.35 −0.39 0.30 0.28 1.00 −0.28 0.41
Current account/GDP 0.66 0.14 0.22 0.20 0.44 −0.38 −0.34 −0.28 1.00 0.00

% services in GDP −0.57 0.48 0.37 −0.71 −0.65 0.50 0.21 0.41 0.00 1.00

Source: Table developed by authors based on calculations computed with Statistica software. Note: GCI—Global Competitiveness Index, HDI—Human Development Index, GDP—Gross
Domestic Product.

Table A2. Matrix representing the Pearson correlations between the selected indicators in 2007.

Indicators GCI HDI GDP/Capita Investments/GDP Saving Rate Unemployment
Rate

Budget
Balance/GDP

Public
Debt/GDP

Current
Account/GDP

% Services
in GDP

GCI 1.00 −0.17 0.15 0.55 0.82 −0.58 0.41 −0.48 0.68 −0.52
HDI −0.17 1.00 0.80 −0.70 −0.11 0.27 0.59 −0.47 0.39 0.22

GDP/capita 0.15 0.80 1.00 −0.55 0.07 0.13 0.86 −0.49 0.50 0.06
Investments/GDP 0.55 −0.70 −0.55 1.00 0.69 −0.55 −0.33 0.00 0.11 −0.51

Saving rate 0.82 −0.11 0.07 0.69 1.00 −0.59 0.34 −0.34 0.78 −0.73
Unemployment rate −0.58 0.27 0.13 −0.55 −0.59 1.00 0.10 0.13 −0.29 0.18
Budget balance/GDP 0.41 0.59 0.86 −0.33 0.34 0.10 1.00 −0.55 0.74 −0.34

Public debt/GDP −0.48 −0.47 −0.49 0.00 −0.34 0.13 −0.55 1.00 −0.54 0.25
Current account/GDP 0.68 0.39 0.50 0.11 0.78 −0.29 0.74 −0.54 1.00 −0.69

% services in GDP −0.52 0.22 0.06 −0.51 −0.73 0.18 −0.34 0.25 −0.69 1.00

Source: Table developed by authors based on calculations computed with Statistica software.
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Table A3. Matrix representing the Pearson correlations between the selected indicators in 2012.

Indicators GCI HDI GDP/Capita Investments/GDP Saving Rate Unemployment
Rate

Budget
Balance/GDP

Public
Debt/GDP

Current
Account/GDP

% Services
in GDP

GCI 1.00 −0.01 0.42 0.31 0.36 −0.46 −0.38 −0.12 −0.09 −0.16
HDI −0.01 1.00 0.63 −0.66 −0.40 0.49 0.39 0.32 0.40 0.56

GDP/capita 0.42 0.63 1.00 −0.33 −0.28 −0.16 −0.06 0.10 −0.01 0.30
Investments/GDP 0.31 −0.66 −0.33 1.00 0.84 −0.69 −0.33 −0.73 −0.29 −0.58

Saving rate 0.36 −0.40 −0.28 0.84 1.00 −0.42 −0.55 −0.51 0.23 −0.65
Unemployment rate −0.46 0.49 −0.16 −0.69 −0.42 1.00 0.25 0.77 0.44 0.33
Budget balance/GDP −0.38 0.39 −0.06 −0.33 −0.55 0.25 1.00 −0.08 −0.27 0.53

Public debt/GDP −0.12 0.32 0.10 −0.73 −0.51 0.77 −0.08 1.00 0.38 0.07
Current account/GDP −0.09 0.40 −0.01 −0.29 0.23 0.44 −0.27 0.38 1.00 −0.30

% services in GDP −0.16 0.56 0.30 −0.58 −0.65 0.33 0.53 0.07 −0.30 1.00

Source: Table developed by authors based on calculations computed with Statistica software.

Table A4. Matrix representing the Pearson correlations between the selected indicators in 2017.

Indicators GCI HDI GDP/Capita Investments/GDP Saving Rate Unemployment
Rate

Budget
Balance/GDP

Public
Debt/GDP

Current
Account/GDP

% Services
in GDP

GCI 1.00 0.11 0.36 0.45 0.83 −0.24 0.78 −0.41 0.71 −0.65
HDI 0.11 1.00 0.90 −0.64 −0.09 0.57 0.57 −0.64 0.58 0.11

GDP/capita 0.36 0.90 1.00 −0.59 0.09 0.46 0.83 −0.62 0.79 −0.11
Investments/GDP 0.45 −0.64 −0.59 1.00 0.72 −0.65 0.16 0.08 −0.07 −0.51

Saving rate 0.83 −0.09 0.09 0.72 1.00 −0.58 0.50 −0.42 0.64 −0.82
Unemployment rate −0.24 0.57 0.46 −0.65 −0.58 1.00 0.14 −0.03 −0.11 0.45
Budget balance/GDP 0.78 0.57 0.83 −0.16 0.50 0.14 1.00 −0.62 0.90 −0.51

Public debt/GDP −0.41 −0.64 −0.62 0.08 −0.42 −0.03 −0.62 1.00 −0.69 0.48
Current account/GDP 0.71 0.58 0.79 −0.07 0.64 −0.11 0.90 −0.69 1.00 −0.61

% services in GDP −0.65 0.11 −0.11 −0.51 −0.82 0.45 −0.51 0.48 −0.61 1.00

Source: Table developed by authors based on calculations computed with Statistica software.
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Appendix B

Figure A1. Intra-cluster distances, k-means method. Source: Figures developed by authors based on
the results obtained by using Statistica software.
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