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Abstract

This study investigates two established sustainability metrics—the Sustainable Development Goal
Index (SDGI) and the Global Sustainable Competitiveness Index (GSCI)—to explore
dependencies between their associated drivers using Bayesian Belief Networks (BBNs). The
analysis considers sustainability performance data for 163 countries in 2023, using data from
SolAbility’s Sustainable Competitiveness Report and the Sustainable Development Report. The
predictive accuracy of the models used in this study is 85.1% for the SDGI and 70.6% for the
GSCI for the two extreme states. Key findings underscore the strong interdependence between
social and economic SDG dimensions and GSCI, whereas the environmental dimension appears
relatively isolated in its contribution toward overall competitiveness. The study identifies key
sustainable competitiveness pillars such as governance, social capital, and intellectual capital,
highlighting their significant impact on SDGI outcomes. The results reveal that high
competitiveness does not uniformly translate to high performance across all sustainability
dimensions—with notable disparities in terms of environmental performance. Similarly, strong
SDGI performance does not guarantee excellence in sustainable competitiveness. Scenario
analysis reveals that high performance in ‘governance’, ‘social capital’, and ‘intellectual capital’
yields a 100% probability of achieving high SDGI performance. Moreover, high performance
across the economic, social and environmental SDG dimensions ensures a 52% probability of
achieving high sustainable competitiveness. BBNs reveal complex interrelationships among SDG
dimensions and the various pillars of sustainable competitiveness, offering a more integrated and
holistic approach compared to traditional methods. The proposed approach allows for the
identification of critical drivers and offers a framework for scenario analysis, which can inform
targeted policymaking and business strategies aimed at enhancing sustainability performance.

Keywords: Bayesian Belief Network, competitiveness, governance, SDGs, sustainability.

JEL Classification: C44

1. Introduction

Sustainability is the ability to meet the needs of the present generation, without compromising the
ability of future generations to meet their own needs (Cif¢i and S6nmez, 2023). The term
encompasses the responsible use of resources, environmental protection, social equity, and
economic viability. As global challenges such as climate change, biodiversity loss, and resource
depletion intensify, sustainability has emerged as a critical concern worldwide. Natural capital,
including ecosystems, land, water, and air, and the foundation of all environmental sustainability,
is vital for sustaining life and human well-being (Mahdian et al., 2024; Malekmohammadi et al.,
2023). Recent research has shown that the mismanagement and deterioration of this natural capital
has cascading effects across ecosystems, economies, and societies. These environmental losses
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disproportionately affect vulnerable regions, causing disruptions in agriculture, water availability,
human health, and economic stability. In particular, the degradation of wetlands, forests, and
biodiversity contributes to ecological imbalances that exacerbate socio-economic challenges such
as poverty, inequality, and migration.

The significance of these issues is further underscored by the United Nations’ Sustainable
Development Goals (SDGs), a universal framework designed to address these pressing global
challenges by 2030. The SDGs consist of 17 global objectives to ensure prosperity for all while
protecting the planet (Yu and Huarng, 2024). These goals cover various issues, including poverty,
hunger, health, education, gender equality, clean water, climate action, and partnerships for
sustainable development. By aligning policies and practices with the SDGs, countries can aim to
create an equitable and sustainable future. However, achievement of these goals requires
comprehensive strategies that integrate environmental, social, and economic considerations at
national and international levels. In parallel, sustainable competitiveness refers to the ability to
generate wealth and improve the well-being of current and future generations without
compromising the planet’s natural resources or social equity (SolAbility, 2023).

The Sustainable Development Goal Index (SDGI) is an essential tool for assessing a country’s
progress toward the SDGs, providing a comprehensive evaluation of a country’s performance in
addressing global challenges related to poverty, inequality, climate change, and more (Qazi et al.,
2023). This index incorporates various indicators aligned with the SDGs, covering social,
economic, and environmental dimensions (i.e., SDG dimensions) (Dawes, 2022). The SDGI not
only serves as a benchmark for national progress but also has far-reaching implications for
international cooperation, policy prioritization, and resource allocation, guiding countries toward
achieving sustainable and inclusive growth.

The Global Sustainable Competitiveness Index (GSCI) evaluates countries’ performance using
over 190 indicators, categorized under development pillars, including: natural capital, resource
intensity, social capital, intellectual capital, economic sustainability, and governance (Kostakis et
al., 2023). These indicators allow countries to assess their competitiveness in a rapidly changing
world where sustainable development is key to long-term prosperity. ‘Natural capital’ evaluates
the state of the natural environment, including resource availability and depletion levels (Dabbous
et al., 2023). ‘Resource intensity’ measures operational competitiveness in a world with resource
constraints, emphasizing the effective use of available resources (Cif¢i and Sonmez, 2023). ‘Social
capital’ addresses aspects such as health, security, freedom, equality, and life satisfaction, playing
a crucial role in facilitating development (Ng et al., 2023). ‘Intellectual capital’ focuses on the
ability to generate wealth and jobs through innovation and value-added industries in globalized
markets (Januskaité and UZziene, 2018). ‘Economic sustainability’ assesses the capacity to generate
wealth through sustainable economic development, utilizing all potential avenues (Cif¢i and
Sonmez, 2023). And finally, governance provides a framework for sustained and sustainable
wealth generation, encompassing resource allocation, infrastructure, and guidance on market and
employment structures (Hassan et al., 2020). These pillars allow countries to assess their
competitiveness in a rapidly changing world where sustainable development is key to long-term
prosperity.

While previous studies have explored the relative importance of SDGI- and GSCl-related drivers
(Dawes, 2022; Mishchuk et al., 2023; Qazi and Al-Mhdawi, 2024; Qazi ef al., 2023), few have
examined the interrelationship between the drivers of these two metrics. Furthermore, limited
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research has addressed how the SDG dimensions collectively influence the GSCI performance. An
additional novelty of this study lies in its exploration of how the pillars of sustainable
competitiveness can impact the SDGI performance, shedding light on their interconnections and
offering a more holistic approach to assessing a nation's sustainability performance.

The objectives of this study are two-fold: First, to investigate how the different pillars of
sustainable competitiveness, such as natural capital and resource efficiency, influence SDGI
performance, and alternatively how the three SDG dimensions influence GSCI performance.
Second, to examine how the relationships between SDG dimensions and sustainable
competitiveness pillars can inform policy decisions and strategic interventions aimed at enhancing
both sustainability and competitiveness at national and international levels. This integrated
approach will offer valuable insights into how countries can address the challenges of achieving
the SDGs while improving their competitiveness on the global stage.

By linking the SDG dimensions with the pillars of sustainable competitiveness, this study provides
a framework for understanding the drivers of both indices and their mutual influence. It emphasizes
that sustainable development cannot be achieved in isolation but requires the integration of
environmental, economic, and social factors. For example, the efficient use of natural resources
can directly contribute to the achievement of SDG 12 (responsible consumption and production),
whereas improving social capital can enhance progress toward SDGs related to health, education,
and gender equality. The remainder of this paper is structured as follows: A detailed review of
relevant literature is provided in Section 2. The research methodology is described in Section 3.
Results and implications are discussed in Section 4. Section 5 outlines directions for future
research.

2. Literature review

The SDGs have become a central framework for global efforts toward a more sustainable and
equitable future (Henderson and Loreau, 2023). The SDGI is a critical tool for assessing and
measuring a country’s progress toward these goals (Qazi ef al., 2023). Research in this area has
primarily focused on developing and refining the SDGI methodology, exploring the relationships
between the 17 SDGs and various socio-economic and environmental indicators (Biggeri et al.,
2019; Diaz-Sarachaga et al., 2018).

The concept of sustainability, encompassing environmental stewardship, social inclusivity, and
economic viability, has gained increasing attention (Ruggerio, 2021). Scholars have emphasized
the need to integrate these three SDG dimensions for comprehensive assessments (Ranjbari et al.,
2021). In addition, sustainable competitiveness has emerged as a key concept, emphasizing a
country’s ability to generate wealth while considering environmental and social factors (Dabbous
et al., 2023). Research identifies critical pillars of sustainable competitiveness, including natural
capital, resource intensity, social capital, intellectual capital, economic sustainability, and
governance (Mishchuk et al., 2022).

Empirical studies have explored the three SDG dimensions, revealing both challenges and
successes. For example, Qazi et al. (2023) emphasize the interconnectedness of the goals, stressing
the need for an integrated approach to address complex issues such as poverty, inequality, and
climate change. Case studies demonstrate how different regions adapt the SDGs to their specific
contexts, showcasing the framework’s versatility (Malago et al., 2021). Furthermore, monitoring



and evaluation efforts, such as the Global Sustainable Development Report, provide valuable
insights into progress and areas requiring attention (Sachs et al., 2021).

Despite widespread support for the SDGs, critiques question their feasibility and implementation.
Some argue that the goals are overly ambitious and lack clear enforcement mechanisms (Swain,
2018) while others highlight the challenge of balancing economic growth with environmental
sustainability, calling for a robust development approach (Hirai, 2022).

The GSCI draws from broader concerns relating to sustainable development and competitiveness.
Scholars advocate for a holistic approach integrating economic, social, and environmental factors
in assessing national competitiveness (Kara et al., 2024). The GSCI aims to provide a
comprehensive picture beyond traditional economic indicators (Kostakis et al., 2023).

Empirical studies relating to GSCI have explored the relationship between sustainable
competitiveness and economic performance (Ng et al., 2023). Researchers examine how countries
with higher GSCI scores demonstrate greater resilience to environmental challenges, improved
social cohesion, and enhanced innovation capacity (Dabbous ef al., 2023; Mishchuk et al., 2023).
Case studies of countries with high competitiveness rankings offer insights into best practices for
achieving sustainable competitiveness (Despotovic ef al., 2019; Thore and Tarverdyan, 2016).

Despite these advancements, a significant research gap remains in terms of understanding the
linkages between SDG dimensions and sustainable competitiveness pillars, particularly within the
context of the SDGI. While studies have explored these components independently, there is
insufficient research examining how sustainable competitiveness pillars directly contribute to or
hinder the achievement of specific SDGs. Understanding these interconnections is essential for
policymakers, businesses, and researchers aiming to develop targeted and competitive strategies
for sustainable development.

Furthermore, the existing literature lacks a unified approach to integrating sustainability
dimensions into the assessment of sustainable competitiveness pillars and their impact on the
SDGI. Bridging this gap would improve our understanding of the synergies and trade-offs between
economic competitiveness and sustainability, facilitating more informed decision-making in
pursuit of global development goals.

3. Research methodology

This study adopted a comprehensive methodology for developing and validating two data-driven
Bayesian Belief Network (BBN) models. This section outlines the methodology adopted, covering
the basics of BBNs, the data utilized, descriptive statistics, correlation analysis, discretization,
model development, and validation techniques, including k-fold cross-validation.

3.1 Bayesian Belief Networks

BBNs are probabilistic graphical models that represent dependencies among variables using
directed acyclic graphs. The core strength of BBNSs lies in their ability to model complex, uncertain
systems and capture causal and statistical relationships among variables. BBNs outperform other
modeling techniques in several ways. First, BBNs provide a probabilistic representation,
accommodating uncertainties and incomplete information inherent in complex systems (Simsekler
and Qazi, 2022). Second, BBNs allow for the identification of causal relationships or statistical
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dependencies among variables, contributing to a deeper understanding of underlying mechanisms
(Cooper et al., 2023). Third, BBNs serve as effective decision support systems, offering insights
for optimal decision-making in various domains (Meng et al., 2022). Moreover, the flexibility of
BBNs enables easy updates with new data, making them adaptable to changes in the underlying
system over time (Yang et al., 2022).

In this study, two BBN models were developed to analyze the statistical relationships between
sustainability development and sustainable competitiveness. The SDGI and the GSCI were
selected as target variables.

3.2 Data and dataset description

The datasets used for this study were sourced from the Sustainable Development Report 2023
(SDG, 2023) and the Global Sustainable Competitiveness Report 2023 (SolAbility, 2023),
providing insights into the performance of countries across various sustainability dimensions. The
complete dataset is provided in the Appendix to this manuscript for further reference.

Table 1 provides the descriptive statistics of the variables analyzed in this study. These include the
overall SDGI, individual SDG dimensions (i.e., economic, social, and environmental SDGs), the
overall GSCI, and the various pillars of sustainable competitiveness (i.e., natural capital, resource
intensity, social capital, intellectual capital, economic sustainability, and governance). The mean
SDGI score is 67.7 with a maximum value of 86.8, indicating significant variation in SDGI
performance across countries. Environmental SDGs displayed lower variance (44.0), indicating
that performance in this area is more consistent across countries. Among the competitiveness
pillars, governance has the highest mean value (51.6), whereas intellectual capital showed the
highest variance (133.8), suggesting greater disparity in performance across countries.

Tab. 1 — Descriptive statistics. Source: own research

Variable Mean | Variance | Std Dev | Min Max | Count
Overall SDGI Score 67.7 106.2 10.3 38.7 86.8 163
g‘i’;r:;rzi;’HSDGS 658 | 2989 173 | 192 | 920 | 163
Social SDGs Dimension 66.4 201.1 14.2 273 94.5 163
pavironmental SDGs 707 | 440 | 66 | 483 | 824 | 163
Overall GSCI Score 44.0 44.8 6.7 32.1 59.6 163
Natural Capital Pillar 44.6 62.7 7.9 25.7 62.4 163
Resource Intensity Pillar 40.8 70.7 8.4 18.9 59.6 163
Social Capital Pillar 44.1 102.8 10.1 23.8 65.8 163

Intellectual Capital Pillar 40.9 133.8 11.6 21.7 75.2 163

Economic Sustainability
Pillar

Governance Pillar 51.6 126.5 11.2 26.2 76.0 163

41.8 43.9 6.6 27.2 56.5 163




Table 2 presents the correlation matrix among the variables examined in the study. The SDGI score
shows strong correlations between economic SDGs, social SDGs, the GSCI, and also with the
social capital, intellectual capital, and governance pillars of sustainable competitiveness.
Conversely, environmental SDGs, and the natural capital and resource intensity pillars show
relatively weaker correlations with other variables, indicating that these drivers function somewhat
independently of the others.

Tab. 2 — Correlation matrix. Source: own research

Variable 1 2 3 4 5 6 7 8 9 10 11

Overall SDGI Score (1)

Economic SDGs Dimension (2) 0.95%*

Social SDGs Dimension (3) 0.95%* | 0.89%*

Environmental SDGs Dimension (4) | 0.35%* 0.12 0.15*

Overall GSCI Score (5) 0.83%* | 0.79** | 0.81** | 0.26%*

Natural Capital Pillar (6) 0.26%* 0.15 0.19* 0.45%% | 0.45%*

Resource Intensity Pillar (7) -0.06 -0.09 -0.04 0.06 0.35%* 0.18*

Social Capital Pillar (8) 0.85%* | 0.82** | 0.86%* 0.16* 0.85%* 0.19* 0.05

Intellectual Capital Pillar (9) 0.80%* | 0.84%** | (.78%** 0.06 0.82%* 0.12 0.04 0.73%%*

Economic Sustainability Pillar (10) 0.62%% | 0.57** | 0.57** | 0.32%* | 0.81*%* | 0.41** | 0.33** | 0.60%* | 0.58**

Governance Pillar (11) 0.88** | 0.85%* | 0.88%* 0.16* 0.90%* | 0.25%* 0.08 0.87** | 0.79%* | 0.66%*

**_ Correlation is significant at the 0.01 level (2-tailed).
*, Correlation is significant at the 0.05 level (2-tailed).

3.3 Discretization and model development

The data was discretized into three distinct states for each variable, based on a uniform-width
discretization scheme (Simsekler and Qazi, 2022). This classification system defined low,
medium, and high states, allowing each variable to be represented as a discrete set of performance
categories. Two models were developed in GeNle software using the Augmented Naive Bayes
(ANB) algorithm. In these models, the SDGI and GSCI were selected as the target variables. The
ANB algorithm extends the traditional Naive Bayes approach by addressing its limitation of
assuming independence among features (Al Nuairi et al., 2023). While both algorithms share a
foundation in Bayesian probability theory and are employed for classification tasks, Naive Bayes
simplifies computations by assuming feature independence. In contrast, ANB introduces a
mechanism to account for feature dependencies, allowing for a more nuanced representation of the
data distribution. ANB acknowledges situations where the independence assumption may not hold,
enhancing accuracy, particularly when features are correlated (BayesFusion, 2024).

Subsequently, parameter estimation was conducted using Maximum Likelihood Estimation (MLE)
to estimate the conditional probability tables for each node in the network (BayesFusion, 2024).
This approach ensures that the relationships among variables are accurately modeled.



3.4 Model validation

To validate the model, k-fold cross-validation was used (Marcot and Hanea, 2021). K-fold cross-
validation is a robust technique used to assess the performance of predictive models by partitioning
the dataset into £ equal subsets or folds. The model is trained on k-7 folds and tested on the
remaining fold. This process is repeated k times, with each fold serving as the test set once. The
results from each iteration are averaged to provide an overall estimate of model accuracy. This
technique helps to reduce the risk of overfitting and ensures that the model’s performance is
generalizable to new data.

In this study, the validation results indicated an average predictive accuracy of 85.1% for the SDGI
and 70.6% for the GSCI for the two extreme states. These results confirm the model’s robustness,
demonstrating its ability to make reliable predictions, even for extreme performance states.

Sensitivity analysis was also conducted to assess the impact of changes in the variable states on
the model’s predictions. This analysis helps to identify the most influential variables and
understand how variations in input data can affect the output. The detailed results of the two BBN
models and sensitivity analysis are discussed in the next section.

4. Results and discussion
4.1 BBN models

Figure 1 illustrates the statistical dependencies among the three SDG dimensions and the GSCI
score. Notably, social sustainability and economic sustainability display interdependence, while
environmental sustainability appears isolated from the other dimensions. Around 20% of the
countries assessed demonstrate high performance in sustainable competitiveness, contrasting with
42% exhibiting low performance. Intriguingly, the countries under scrutiny showcase superior
performance across the three sustainability dimensions compared to sustainable competitiveness.
The arc thickness represents the strength of influence between interconnected variables, with the
strongest association observed between the GSCI score and the social SDGs dimension.
Conversely, the weakest link exists between the GSCI score and the environmental SDGs
dimension.

Environmental SDGs Economic SDGs
Dimension Dimension
Low  7%|] Low  13%||f
Medium41%|} Medium31%
High 52% r High 56% r
T Social SDGs

Overall GSCI Score Dimension
Low 42%;.] - Low  14%|
Medium37% | Medium48% ||
High 20% High  38% [




Fig. 1 — A BBN model linking GSCI score to SDG dimensions with arc thickness representing
the strength of influence between interconnected variables (developed in GeNle software).
Source: own research

Figure 2 illustrates the statistical dependencies among the six pillars of sustainable competitiveness
and the SDGI score. In the context of an ANB algorithm-based BBN model, the conventional
direction of arcs, typically from the target variable to individual predictors, is reversed. This
suggests that each predictor variable influences the target variable. A path connects ‘intellectual
capital’, ‘social capital’, ‘governance’, ‘resource intensity’, ‘economic sustainability’, and the
SDGI score. Almost 44% of the countries assessed exhibit a high SDGI score, whereas only 13%
have a low score. Notably, among the sustainable competitiveness pillars, ‘intellectual capital’ is
associated with the highest proportion of countries (50%) demonstrating low performance. The
key pillars, ranked by their strength of influence on the target variable, are ‘intellectual capital’,
‘governance’, and ‘social capital’.

Overall SDGI Score
Low 13%
Medium42% |
High 44% [
/ Intellectual Capital
Natural Capital Pillar Pillar
Low 19%[| Low  50%|[iE)
Medium56% | Medium37% |
High 25% | High 13%
Governance Pillar Social Capital Pillar
Low 20% Low 35%|J
Medium54% | < Medium38% |
High 26% [ \ High 28%|

vy —

Economic Resource Intensity
Sustainability Pillar Pillar
Low 24%|[f = Low 20% |
Medium52% | Medium53% |
High 23%||F High 28% [

Fig. 2 — A BBN model linking the SDGI to sustainable competitiveness pillars with arc thickness
representing the strength of influence between interconnected variables (developed in GeNle
software). Source: own research



4.2 Key findings

Figures 3 (a) and 3 (b) depict the performance of countries in specific SDG dimensions based on
their levels of sustainable competitiveness. Countries with high GSCI performance also excel in
economic and social SDGs, accompanied by moderate to high environmental SDGs performance
with probabilities of 36% and 61%, respectively. Conversely, countries exhibiting low GSCI
performance do not uniformly show low performance across all three sustainability dimensions;
rather, they tend to demonstrate moderate performance.

Environmental SDGs Economic SDGs

Dimension Dimension
Low 3% Low  2%||
Medium 36% Medium 2%

I
61% !_

High High  96% || I
T / Social SDGs
Overall GSCI Score Dimension
Low 0% pllow 1%
Medium 0% Medium 4%
High 100% D High  95% || D
(a)
Environmental SDGs Economic SDGs
Dimension Dimension
Low  12%|fj Low 28%|[f]
Medium55% [ Medium48%[
High  33%|[F High  25% |
T / Social SDGs
Overall GSCI Score Dimension
Low 100% T Jfiow 30%
Medium 0% Medium65% |
High 0% High  4%||

(b)

Fig. 3 — A BBN model representing the countries with (a) high; and (b) low sustainable
competitiveness performance. Source: own research

Figures 4 (a) and 4 (b) showcase the performance of countries across specific sustainable
competitiveness pillars, differentiating those with high and low SDGI scores. Countries with
elevated SDGI scores generally exhibit moderate to high performance in ‘governance’ and ‘social
capital’. Notably, these nations are characterized by a 60% probability of achieving high



performance in ‘social capital’, whereas ‘intellectual capital’ and ‘resource intensity’ display the
lowest probability at 28%. Conversely, a low SDGI score corresponds to diminished performance
in ‘intellectual capital’, ‘social capital’, and ‘governance’.

Overall SDGI Score

Low 0%
Medium 0%
High 100% [

/

\

Intellectual Capital

Natural Capital Pillar Pillar
Low 11%|] Low 17%|
Medium51% | Medium56% [
High 38% [N High 28% [0

Governance Pillar Social Capital Pillar

Low 1% < Llow 5% ||

Medium43% & [Medium35% [

High _56% \ High 60% [N

'\
Economic Resource Intensity
Sustainability Pillar Pillar
Low 9%l - Low 21%[J]
Medium47% [ Medium51% [
High 44% I High 28%|[F
(a)
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Overall SDGI Score

Low 100%]
Medium 0%
High 0%

Natural Capital Pillar
Low 23% |
Medium64% |
High 14% [

/

Intellectual Capital
Pillar

Low o7 I
Medium 1%
High 1%

"

Governance Pillar Social Capital Pillar
Low 86% [T < Low 5% |
Medium11% || Medium 2%
High 3% \ High  2%|
'\
Economic \
Sustainability Pillar
Low S52%|ilE |
Medium41% |
High 7%
(b)

Low

Medium48% [J

High

Resource Intensity
Pillar

4% |

49% [

Fig. 4 — A BBN model representing the countries with a (a) high; and (b) low SDGI score.
Source: own research

4.3 Relative importance of individual factors

To prioritize factors based on their influence on the SDGI and GSCI, the two extreme performance
states of individual factors were chosen, and the resulting change in the probability of achieving
the high-performance state for each target variable was evaluated. Figure 5 illustrates the relative
importance of individual sustainable competitiveness pillars and their impact on the SDGI score.
Among these pillars, ‘governance’, ‘social capital’, and ‘intellectual capital’ emerge as critical due
to their significant influence on the SDGI score, whereas ‘resource intensity’ is identified as the

least critical pillar.
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Governance Pillar 1 93

Social Capital Pillar 1 90

Intellectual Capital Pillar 1 82

Economic Sustainability Pillar 1 67

Natural Capital Pillar 1 40

Resource Intensity Pillar

0 10 20 30 40 50 60 70 80 90 100

Improvement in the probability (in %) of high-performance state of SDGI score given
the transition from the low- to high-performance state of competitiveness pillars

Fig. 5 — Relative importance of individual sustainable competitiveness pillars. Source: own
research

Figure 6 illustrates the relative significance of individual SDG dimensions in terms of their
influence on GSCI performance. ‘Social sustainability’ stands out as the most crucial dimension,
while ‘environmental sustainability’ is considered the least critical. A close comparison of Figures
5 and 6 clearly emphasizes that the relative impact of individual sustainability dimensions on GSCI
is considerably weaker compared to the influence of individual sustainable competitiveness pillars
on the SDGI score.
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Social SDGs Dimension ] 49

Economic SDGs Dimension ] 32

Environmental SDGs Dimension ] 16

0 5 10 15 20 25 30 35 40 45 50

Improvement in the probability (in %) of high-performance state of sustainable
competitiveness given the transition from the low- to high-performance state of
sustainability dimensions

Fig. 6 — Relative importance of individual sustainability dimensions. Source: own research

4.4 Scenario analysis

Drawing from the insights obtained in the conducted sensitivity analysis (see Figure 5), various
scenarios were generated to capture unique combinations of performance states for individual
sustainable competitiveness pillars. Opting for a high-performance state in each of the
‘governance’, ‘social capital’, and ‘intellectual capital’ pillars resulted in the highest probability
of achieving the high-performance state for the SDGI (i.e., 100%). While compromising the
performance of either ‘social capital’ or ‘intellectual capital’ did not markedly alter the overall
SDGI performance, any compromise in ‘governance’ significantly deteriorated the overall SDGI
performance. This finding clearly illustrates the unlikelihood of achieving high performance on
the SDGI when facing low performance in all three of the sustainable competitiveness pillars.

high, high, high 1100
high, high, low 1 98
high, low, high 1 91

low, high, high 1 68

low, high, low 129

low, low, high =——————=a 17
high, low, low == 4
low, low, low = 0

0 10 20 30 40 50 60 70 80 90 100

Probability (in %) of the high-performance state of SDGI score for different state
combinations of the governance, social capital, and intellectual capital pillars

Fig. 7 — Scenario analysis for critical sustainable competitiveness pillars. Source: own research
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Figure 8 visually presents the impact of eight scenarios, each reflecting distinct combinations of
performance states for the three SDG dimensions in terms of their impact on sustainable
competitiveness. Achieving high performance across all three SDG dimensions guarantees a
probability of approximately 52% for achieving high GSCI scores. Conversely, experiencing low
performance across all three dimensions significantly diminishes the likelihood of attaining high
performance on the GSCI.

high, high, high 1 52
high, low, high 1 40
low, high, high 139
high, high, low 123
low, low, high 118

high, low, low =———— 7
low, high,low = 1
low, low, low @ 0

0 10 20 30 40 50 60

Probability (in %) of the high-performance state of sustainable competitiveness for
different state combinations of economic, environmental, and social SDGs

Fig. 8 — Scenario analysis for sustainability dimensions. Source: own research

4.5 Discussion

The findings of this study, derived from cross-mapping the drivers influencing both the SDGI and
GSCI, reveal complex relationships. The first BBN model (see Figure 1) provides a comprehensive
overview of the statistical dependencies among the three SDG dimensions and the GSCI. The
disparities between high and low performance on the GSCI are significant, with only 20% of the
countries demonstrating high performance contrasting with the 42% exhibiting low performance.
The interdependence between the social and economic SDGs in this model is consistent with prior
research (Qazi, 2024; Qazi and Al-Mhdawi, 2024), emphasizing the interconnectedness of these
dimensions in fostering competitiveness. These findings also support the results of Kara et al.
(2024), who found that countries with high levels of sustainable competitiveness excel in economic
and social indicators. However, this study adds value by highlighting the environmental SDGs to
be the least integrated dimension within the sustainable competitiveness framework, a trend less
commonly explored in other models. This isolation might be attributed to the complexity of
environmental factors and the challenges associated with their integration into broader
sustainability initiatives.

The statistical dependencies among the six pillars of sustainable competitiveness and the SDGI
score provide valuable insights into the factors influencing sustainability performance. The
prominence of ‘intellectual capital’, ‘governance’, and ‘social capital’ as key pillars suggests that
investments in education, institutional quality, and social cohesion are crucial for driving
sustainable development. The high proportion of countries with low performance in ‘intellectual
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capital’ indicates potential challenges in innovation, research, and human capital development,
which could hinder long-term sustainability efforts. Additionally, the observed relationships
emphasize the interconnected nature of economic, social, and governance factors in shaping
sustainable competitiveness. However, it is important to recognize that these statistical
associations do not imply causality but rather reflect underlying dependencies among variables.
Policymakers should consider these insights when designing strategies to strengthen the most
influential pillars, ultimately enhancing national sustainability outcomes.

The findings provide a refined perspective on how countries’ performance along specific SDG
dimensions and competitiveness pillars varies with regard to SDGI and GSCI scores. Unlike
previous studies that have often treated sustainability dimensions in isolation, this study
emphasizes the need for a more integrated perspective. The interplay between these variables
underscores the complex relationships between the economic, social, and environmental SDGs.
Countries with high GSCI performance excel in economic and social SDGs, showcasing a
comprehensive approach to sustainable development. In contrast, low GSCI performance does not
uniformly translate to low performance across all SDG dimensions, indicating the possibility of
achieving moderate sustainability results, even in the face of competitiveness challenges.

In Figure 5, the prioritization of factors influencing the overall SDGI reveals the critical roles of
'governance’, 'social capital’, and 'intellectual capital'. This is in line with Sabet and Khaksar
(2024), who emphasized the centrality of governance and social capital in fostering sustainable
development. However, our study expands on this by demonstrating that governance, social
capital, and intellectual capital have greater impacts on SDGI outcomes than the traditional focus
on economic sustainability. This highlights the importance of effective governance structures,
social cohesion, and intellectual resources in advancing SDGs.

Figure 6 reveals the relative significance of individual SDG dimensions in influencing GSCI
performance. While ‘social sustainability' is the most influential dimension, ‘environmental
sustainability' is considered the least critical, implying social aspects play a more pivotal role
compared to environmental considerations in the context of sustainable competitiveness.
Interestingly, the overall impact of individual SDG dimensions on competitiveness is weaker than
the influence of individual sustainable competitiveness pillars on the SDGI.

Insights from scenario analysis (see Figure 7) reveal situations in which compromising certain
sustainable competitiveness pillars, particularly governance, significantly impacts the overall
SDGI performance. The analysis clearly shows how a decline in governance quality deteriorates
SDG outcomes, consistent with Ahmed and Anifowose (2024), but our study adds a novel finding
by quantifying this impact within the context of the SDGI. The interdependence between these
factors highlights the challenge of achieving high SDGI performance when critical pillars of
sustainable competitiveness underperform.

The cross-mapping of drivers provides valuable insights into the interconnectedness between the
three SDG dimensions, competitiveness pillars, and overall SDGI and GSCI achievements. The
findings underscore the need for a holistic and integrated approach that considers not only
economic and social factors but also the intricate interplay between ‘governance’, ‘social capital’,
and ‘intellectual capital’. Moreover, the study highlights that environmental sustainability, while
essential, is less integrated into national competitiveness strategies compared to the other
dimensions. This insight could inform environmental protection efforts, as it suggests that
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integrating environmental considerations more thoroughly into governance structures and policy-
making could enhance both sustainability and competitiveness outcomes.

The rationale for the study’s findings lies in the complex and interconnected nature of the three
SDG dimensions and their impact on sustainable competitiveness. The identification of statistical
dependencies, particularly the interdependence of social and economic sustainability can be
attributed to the complexities within these dimensions. The isolation of the environmental
sustainability dimension is linked to historical challenges in integrating environmental concerns
into national strategies, where economic and social policies have typically dominated. This
suggests an opportunity for governments and international organizations to enhance environmental
protection by fostering integrated policies that bridge this gap. While social and economic aspects
often align with policy initiatives, environmental sustainability, with its unique challenges, may
require specialized attention.

The unexpected result that achieving high sustainable competitiveness does not uniformly translate
to high performance across all three SDG dimensions is noteworthy. This finding holds significant
implications for environmental protection, suggesting that improving economic competitiveness
does not necessarily lead to better environmental outcomes. This underscores the need for a
targeted approach to enhancing environmental sustainability within broader national strategies.
This discrepancy suggests that economic success may not guarantee comprehensive sustainability,
highlighting the need for a robust approach to policymaking and strategic planning.

The prioritization of ‘governance’, ‘social capital’, and ‘intellectual capital’ as critical drivers of
both the SDGI and GSCI aligns with growing recognition of the importance of governance
structures, as well as social and intellectual resources, in driving sustainable development (Omri1
and Ben Mabrouk, 2020). The findings also highlight the need for stronger governance frameworks
to facilitate environmental protection, as governance quality is a critical determinant of the success
of both sustainable development and sustainable competitiveness efforts. This redefines
conventional economic-centric models, indicating that the quality of governance, social capital,
and intellectual capital plays a pivotal role in achieving holistic sustainability.

The observed phenomenon, whereby sustainable competitiveness pillars significantly influence
the SDGI, while the SDG dimensions do not strongly correlate with the GSCI, can be attributed to
several factors. First, the sustainable competitiveness pillars are specifically designed and
measured to address economic, social, and environmental factors that directly impact
competitiveness. In contrast, the SDGs have a broader scope, encompassing challenges such as
poverty, inequality, climate change, and peace. The SDGI tracks progress toward these goals,
which may not align perfectly with factors that contribute to a country’s competitive advantage.
Second, achieving the SDGs often requires long-term investments in areas such as education,
healthcare, and sustainable development, which may not yield immediate economic benefits. In
contrast, sustainable competitiveness pillars may focus on short to medium-term indicators
influencing a country’s competitive position. As a result, the impact of SDGs on competitiveness
may take time to materialize. Third, countries may prioritize certain sustainable competitiveness
pillars based on economic and developmental goals, such as investing in infrastructure and
technology to enhance competitiveness while not fully addressing social issues covered by the
SDGs. Moreover, the SDGs are multidimensional, making it difficult to establish a direct and
linear relationship with a single metric like sustainable competitiveness.
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4.6 Implications

The findings of this study contribute to theoretical advancements in sustainable development and
competitiveness by revealing complex interdependencies and patterns. The identification of
statistical dependencies among the SDG dimensions and sustainable competitiveness offers a
better understanding of how economic, social, and environmental factors interact. The observed
interdependence between social and economic sustainability, coupled with the relative isolation of
environmental sustainability, redefines traditional models that often treat these dimensions
independently. This calls for a more integrated theoretical framework that acknowledges the
intricate relationships between sustainability-related drivers.

The prioritization of factors influencing both the SDGI and GSCI has theoretical implications for
understanding the critical drivers of sustainable development. The emphasis on ‘governance’,
‘social capital’, and ‘intellectual capital’ as key drivers of the SDGI redefines traditional
economic-centric models and highlights the need for a holistic and multidimensional theoretical
framework.

The managerial implications of this study are multifaceted and offer practical insights for
policymakers, businesses, and international organizations striving to enhance sustainability and
competitiveness. The observed disparities in performance between sustainability dimensions and
the pillars of sustainable competitiveness emphasize the need for integrated strategies.
Policymakers must recognize that achieving economic competitiveness does not guarantee holistic
sustainable development, necessitating a balanced approach that considers social and
environmental dimensions.

The sensitivity analysis outcomes have significant managerial implications for decision-makers.
Moreover, the scenarios generated highlight the importance of governance structures in
influencing overall SDGI performance. Policymakers should prioritize strengthening governance
frameworks to ensure the effective implementation of sustainable development initiatives.
Furthermore, businesses and organizations seeking to contribute to sustainability goals must
recognize the pivotal role of 'social capital' and 'intellectual capital' in driving positive outcomes.

The relative significance of individual SDG dimensions relative to sustainable competitiveness
guides managerial decisions in resource allocation and strategy formulation. The dominance of
'social sustainability' underscores the importance of fostering social cohesion and inclusivity in
business practices. While environmental sustainability remains crucial, the findings suggest that
social aspects play a more pivotal role in influencing competitiveness outcomes.

In terms of the scenarios generated in this study, the managerial implication is clear: a
comprehensive approach that strives for high performance across all sustainability dimensions is
key to achieving sustainable competitiveness. Policymakers and business leaders should aim for a
balanced strategy that addresses economic, social, and environmental aspects simultaneously to
maximize the probability of high sustainable competitiveness.

This study’s theoretical and managerial implications underscore the need for a shift towards
integrated and holistic approaches to sustainable development and competitiveness. Recognizing
the interdependence of economic, social, and environmental factors, and prioritizing key drivers

17



identified in the study, will enable more effective policymaking and strategic decision-making for
organizations committed to sustainable and competitive futures.

4.7 Contribution

This study makes several significant contributions to sustainable development and competitiveness
by providing novel insights and advancing the current state of knowledge. The study contributes
by integrating the three sustainability dimensions—economic, social, and environmental—within
a comprehensive framework and visually representing the statistical dependencies among these
dimensions and sustainable competitiveness. By revealing the interdependence of social and
economic sustainability and the relative isolation of environmental sustainability, this study
challenges siloed approaches and advocates for a more integrated model that considers these
dimensions collectively. By prioritizing competitiveness pillars based on their influence on the
SDGI score, the study identifies critical drivers. ‘Governance’, ‘social capital’, and ‘intellectual
capital’ emerge as pivotal influencers, redefining traditional economic-centric models (Reyes and
Useche, 2019). Moreover, this study demonstrates the novel application of BBNs in this unique
context.

This study also provides insights that can guide environmental protection efforts, specifically
suggesting that enhancing governance and integrating environmental sustainability into national
competitiveness frameworks will foster both environmental and economic benefits. The findings
challenge simplistic assumptions by revealing that low sustainable competitiveness does not
uniformly translate to low performance across all sustainability dimensions. This nuanced
perspective informs a more sophisticated approach to policymaking and strategic planning. The
study conducts sensitivity analysis and investigates potential scenarios, providing practical tools
for decision-makers. These analytical methods contribute to a deeper understanding of the
potential impact of compromising on specific sustainability pillars and guide the formulation of
robust strategies. The scenarios generated emphasize the importance of a comprehensive approach
that considers high performance across all sustainability dimensions to achieve sustainable
competitiveness.

5. Conclusions

This study has explored the relationships between sustainability dimensions, represented by
economic, social, and environmental SDGs, and sustainable competitiveness. Through a
comprehensive analysis of statistical dependencies, prioritization of critical drivers, and scenario
analysis, the study has contributed novel insights by linking these three sustainability dimensions
with achievement of sustainable competitiveness, a relationship that has remained largely
unexplored in the existing literature. The findings underscore the need for an integrated approach
that goes beyond traditional economic-centric models, recognizing the interdependence of various
factors shaping sustainable development outcomes. This integrated approach highlights the
importance of holistic sustainability frameworks, combining environmental, economic, and social
dimensions to enhance long-term competitiveness and resilience. While the interdependence
between social and economic sustainability aligns with prior research (Qazi, 2024), this study adds
value by highlighting the complex challenges in integrating environmental sustainability into
broader sustainability frameworks.
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The key findings emphasize the critical role of governance, social capital, and intellectual capital
pillars in influencing SDG outcomes. These drivers are shown to have a greater impact than
traditional economic capital, aligning with the findings of Sabet and Khaksar (2024) and redefining
conventional economic-centric models. The study also reveals significant disparities in
performance, where countries with high sustainable competitiveness outperform in social and
economic SDGs, yet this does not uniformly translate into high environmental sustainability
performance. This misalignment echoes the findings by Qazi and Al-Mhdawi (2024) and
underscores the importance of addressing specific sustainability pillars, such as intellectual capital
and governance, to improve overall competitiveness and SDGI scores.

The study has certain limitations. First, the reliance on secondary data sources may not fully
capture the dynamic and evolving nature of sustainability efforts in different countries. Second,
the use of BBNs, while effective in modeling dependencies, does not account for causal
relationships between variables in this context, which limits our ability to draw definitive
conclusions about the direction of influence among sustainability dimensions and competitiveness.
Additionally, the statistical methods and scenario analysis used may not fully account for
qualitative factors, such as cultural, political, and contextual influences, which can significantly
affect outcomes. These limitations suggest the need for further research that integrates longitudinal
studies and causal analysis to provide deeper insights into the temporal and directional dynamics
of sustainability and competitiveness.

Future research could explore several avenues. First, longitudinal studies that analyze the temporal
dynamics of sustainability dimensions and their impact on competitiveness would provide valuable
insights into how these relationships evolve over time and in response to global changes. Such
studies could also explore causal relationships between the variables, adding depth to our
understanding of how sustainability drivers interact. Additionally, sector-specific analyses could
offer a more granular understanding of how different industries contribute to and respond to
sustainability challenges. This could guide targeted interventions for specific sectors and provide
policy recommendations tailored to particular industries.

Comparative studies across regions can illuminate more localized variations in the relationships
between sustainability and competitiveness, addressing geopolitical, economic, and cultural
differences that influence the effectiveness of sustainability initiatives. Such studies could inform
context-specific policies that are culturally sensitive and responsive to local needs. Further,
incorporating stakeholder perspectives—from businesses, communities, and policymakers—into
sustainability models could offer a more inclusive and collaborative approach to achieving SDGs.
Understanding the perceptions and contributions of various stakeholders can ensure that
sustainability strategies are participatory and holistic.

Moreover, advancements in modeling techniques, particularly the integration of artificial
intelligence and machine learning, can enhance the accuracy and predictive capabilities of
sustainability and competitiveness models. These innovative approaches could refine our
understanding of the nonlinear relationships and complex feedback loops within sustainability
frameworks, offering more dynamic and adaptable models to inform policy decisions. Exploring
innovative methods to capture these complex phenomena will be crucial in addressing the growing
challenges of sustainability in a rapidly changing global landscape.
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Implementation of this study’s results could be highly beneficial for similar problems, particularly
in contexts where sustainability and competitiveness are key priorities. Policymakers and decision-
makers can adopt the findings to inform policy design by recognizing the critical roles of
governance, social capital, and intellectual capital in shaping sustainable outcomes. Additionally,
businesses and organizations can apply the prioritization of factors in sustainability strategies to
enhance their competitiveness while contributing to SDGs. The study’s methodology, particularly
its use of scenario analysis, can be applied to other domains to model the impact of various factors
on desired outcomes, helping stakeholders anticipate potential challenges and opportunities in
achieving sustainability goals.
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Appendix

Tab. Al - Sustainability ranking of countries. Source: SolAbility (2023); SDG (2023)

SDG Econo | Socia | Environm | Sustainable | Natura | Resourc | Social | Intellect | Economic | Gove
Country index mic 1 ental competitiven 1 e capita ual sustainabili | rnanc
score SDGs SDGs SDGs ess capital | Intensity 1 capital ty e
Afghﬁ“i“a 49.0 292 | 364 711 33.8 40.7 4.1 264 | 235 329 37.0
Albania 73.5 69.9 73.3 76.7 49.8 57.6 40.0 57.3 39.6 50.7 53.9
Algeria 70.8 70.8 69.5 722 37.8 38.9 26.9 439 41.5 32.1 43.5
Angola 50.8 39.2 41.0 70.3 383 47.9 49.4 28.6 25.8 445 33.9
Argentina 73.7 76.0 72.1 73.3 47.5 52.1 42.0 49.2 41.8 455 54.1
Armenia 73.3 69.4 75.1 76.4 443 39.9 28.7 60.7 39.3 39.1 58.2
Australia 75.9 86.4 824 60.6 523 46.2 52.7 51.7 53.5 42.6 67.0
Austria 82.3 89.0 88.1 71.7 56.2 49.0 47.0 58.0 59.6 56.3 67.3
Azerbaijan 73.5 70.1 71.5 73.8 39.1 42.0 27.7 44.6 42.0 334 44.7
Bahamas 60.9 66.9 61.1 57.7 37.7 312 39.8 34.7 35.5 40.5 443
Bahrain 63.7 74.7 61.3 524 36.6 33.9 29.6 38.6 37.8 36.7 432
Bangladesh 65.9 65.2 61.1 71.3 39.6 425 39.9 37.0 36.3 35.5 46.6
Belarus 77.5 73.7 82.7 77.5 46.3 54.4 352 52.5 38.0 45.0 52.8
Belgium 79.5 89.1 87.4 63.5 51.7 312 441 59.1 59.1 47.7 69.2
Belize 64.6 61.9 64.0 72.5 435 48.3 52.1 325 37.7 47.9 425
Benin 55.1 53.3 48.0 63.7 39.1 37.9 422 36.3 31.1 43.6 43.7
Bhutan 72.3 68.2 73.5 77.4 443 59.7 32.1 44.0 37.9 33.0 59.4
Bolivia 68.9 66.5 65.4 76.1 442 58.7 40.2 45.8 36.8 38.8 448
Bosnia and
Herzegovin 74.0 72.9 69.6 79.3 46.4 54.3 34.5 51.9 34.0 47.9 55.5
a
Botswana 62.7 55.7 59.4 73.1 40.2 394 41.0 33.1 30.0 42.1 55.2
Brazil 73.7 76.9 64.8 79.9 448 59.2 42.0 35.9 41.9 40.0 49.9
Da‘?ur;‘;‘;;m 65.7 721 | 772 483 404 39.2 382 | 429 36.0 39.1 47.0
Bulgaria 74.6 79.2 69.3 76.1 47.9 50.1 35.6 49.0 38.8 47.6 66.2
B;;l;i;a 524 449 42.1 69.7 36.3 40.3 40.1 31.6 32.0 374 36.2
Burundi 53.9 35.0 55.3 68.6 36.6 41.5 46.1 37.7 30.8 30.5 32.7
\(,:22106 68.8 61.0 71.5 72.7 38.9 29.4 373 43.0 29.8 453 48.7
Cambodia 64.8 57.0 60.8 69.6 41.0 524 352 36.9 28.5 443 48.7
Cameroon 55.1 50.0 41.8 72.8 40.0 48.6 47.4 33.8 34.4 42.4 333
Canada 78.5 85.8 87.5 63.4 53.1 59.3 44.7 52.3 55.7 43.4 63.4
Central
African 40.4 22.6 27.3 68.7 36.5 48.9 54.0 25.9 23.6 39.8 27.0
Republic
Chad 453 33.0 37.0 63.5 36.8 473 44.9 333 24.4 352 35.9
Chile 78.2 83.1 73.7 78.7 48.6 534 40.3 459 49.1 413 61.7
China 72.0 84.8 65.7 67.7 51.0 40.6 34.8 51.4 68.8 52.0 58.5
Colombia 70.1 69.2 64.7 76.2 46.6 58.5 40.6 36.4 471 46.6 50.5
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Comoros 51.7 435 441 66.2 35.1 344 46.7 31.1 27.6 34.3 36.2
Dgr‘r’ll.“i‘;’p' 48.6 338 | 400 69.5 419 55.9 55.1 30.3 26.7 482 349
Costa Rica 73.6 74.0 72.0 74.7 493 47.2 48.3 49.3 39.9 51.7 59.7
d,?\?(:?re 62.3 58.4 53.1 74.7 41.1 49.0 43.7 38.5 33.0 384 441
Croatia 81.5 83.6 78.9 82.4 52.9 55.6 442 55.8 46.4 50.7 64.7
Cuba 74.1 69.8 77.8 79.4 41.6 425 43.0 394 40.1 35.1 49.8
Cyprus 72.5 79.1 74.5 65.0 48.0 32.7 442 56.1 50.6 41.7 63.0
Czechia 81.9 84.8 85.9 77.3 54.7 48.1 42.6 59.2 55.2 55.4 67.5
Denmark 85.7 90.0 92.3 75.5 57.6 48.3 53.9 59.9 60.5 50.4 72.4
Djibouti 52.7 51.8 48.1 58.0 36.9 36.1 45.7 294 334 383 383
D];’:;E‘;ﬁi“ 72.1 719 | 66.0 78.5 41.9 40.4 36.6 | 417 374 435 52.0
Ecuador 70.4 69.0 64.3 77.8 46.6 49.9 40.1 46.3 442 45.7 53.4
Egypt 69.6 69.1 66.2 73.5 36.7 36.8 332 33.1 37.7 34.5 45.0
El Salvador 70.7 68.0 70.1 73.5 43.8 45.7 51.1 452 29.1 45.8 45.6
Estonia 81.7 83.6 85.1 76.6 56.7 53.6 443 61.0 55.0 50.3 76.0
Eswatini 57.9 41.1 59.6 70.9 36.9 374 35.5 24.7 373 41.5 45.1
Ethiopia 54.5 48.3 48.7 65.5 39.0 38.8 473 36.9 283 41.2 41.1
Fiji 72.9 67.1 78.0 72.5 46.1 51.6 453 37.7 43.8 445 53.6
Finland 86.8 87.7 91.2 81.5 59.4 53.5 50.1 65.8 61.4 54.4 71.2
France 82.0 88.7 85.8 72.8 54.4 459 49.8 572 61.6 46.6 65.2
Gabon 63.1 58.7 51.7 78.2 41.8 45.6 47.0 33.8 333 47.7 435
Gambia 58.3 49.2 52.2 72.0 394 34.5 49.1 37.0 354 33.9 46.3
Georgia 75.0 69.2 77.0 77.9 455 493 29.4 50.9 41.6 448 56.9
Germany 83.4 89.5 88.5 73.0 55.0 40.5 47.4 55.3 65.2 53.3 68.5
Ghana 61.8 60.2 55.8 69.2 40.9 50.0 43.7 41.3 29.3 34.0 47.0
Greece 78.4 82.3 77.4 76.0 47.9 38.8 43.9 51.1 455 455 62.7
Guatemala 59.4 56.5 51.9 69.2 39.1 41.2 43.2 31.8 36.9 42.1 39.7
Guinea 54.9 46.4 50.0 66.9 38.6 46.6 44.7 384 26.1 40.4 352
Guyana 67.4 68.3 722 68.3 43.8 52.6 38.6 38.9 40.0 39.3 53.4
Haiti 52.6 43.1 46.5 66.6 343 343 49.5 26.7 28.6 36.2 30.1
Honduras 62.9 58.0 54.9 75.1 41.0 443 47.5 34.6 30.9 449 43.6
Hungary 79.4 83.6 71.5 80.2 49.4 422 42.0 52.1 48.5 54.1 57.4
Iceland 78.3 83.0 91.7 60.9 59.2 59.4 51.9 64.9 55.3 54.9 68.6
India 63.4 66.0 54.5 70.2 40.2 41.5 36.6 40.4 39.9 322 50.7
Indonesia 70.2 69.1 68.2 73.0 42.8 455 322 49.8 40.4 34.8 54.1
Iran 69.1 73.7 61.4 72.9 36.9 37.1 18.9 36.6 53.0 28.4 473
Iraq 64.8 51.8 66.6 68.0 32.6 33.1 21.5 343 26.9 39.7 39.9
Ireland 80.1 87.1 84.7 69.8 55.2 49.6 49.9 56.8 49.2 53.6 722
Israel 74.0 85.9 77.9 60.1 47.7 30.8 429 49.0 61.8 40.7 61.2
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Ttaly 78.8 857 | 765 753 52.3 454 452 58.9 574 46.3 60.6
Jamaica 69.6 714 | 66.9 70.8 40.6 402 423 36.6 36.2 354 53.0
Japan 794 903 | 80.4 69.3 553 4238 42.1 63.6 68.6 49.0 652
Jordan 69.9 71.1 63.0 75.7 39.9 31.7 448 40.2 37.8 382 46.9
Kazakhstan | 71.6 715 | 772 66.4 447 483 2738 463 435 446 57.6
Kenya 60.9 548 | 586 68.3 417 344 482 39.9 353 46.3 458
K};’;;f" 78.1 920 | 784 66.2 532 35.9 34.0 59.1 75.2 487 66.3
Kuwait 64.4 739 | 637 52.9 36.9 347 28.2 455 362 29.5 475
éiigbylfc 744 66.9 772 80.4 43.6 49.7 29.8 50.3 415 438 46.8
Lao PDR 63.0 578 | 60.4 71.7 415 57.0 24.0 353 37.0 44.0 51.8
Latvia 80.7 820 | 785 81.7 56.1 58.9 50.7 545 52.8 513 68.5
Lebanon 67.5 714 | 620 69.8 325 272 258 414 283 322 40.0
Lesotho 549 366 | 562 69.2 392 43.0 45.1 34.0 304 39.6 43.0
Liberia 499 370 | 450 65.5 394 404 46.4 374 322 375 425
Lithuania 76.8 80.5 | 787 71.9 55.1 56.3 474 57.7 50.0 492 70.0
L“"e‘;b"“r 77.6 859 | 883 58.9 53.6 40.8 57.2 55.1 489 482 71.7
Madargasca 50.3 33.1 493 65.5 38.3 447 455 343 257 34.7 449
Malawi 56.3 398 | 56.6 70.5 41.6 41.6 52.3 40.6 30.9 39.6 44.6
Malaysia 69.8 775 | 655 67.9 443 402 33.9 477 457 422 56.1
Maldives 713 703 | 738 69.5 44.1 33.7 40.7 54.6 372 433 54.9
Mali 58.0 476 | 508 75.3 343 40.8 402 31.1 247 352 33.8
Malta 755 832 | 763 68.4 49.6 36.6 486 53.8 50.6 429 65.1
Mauritania | 57.2 495 | 532 67.7 36.4 39.0 37.0 36.8 258 348 448
Mauritius 68.0 742 | 66.8 63.9 426 38.0 30.3 477 429 431 53.7
Mexico 69.7 707 | 67.6 71.0 41.1 433 334 37.0 42.1 435 477
Moldova 78.6 709 | 848 81.7 458 44.0 31.0 57.0 37.0 414 64.6
Mongolia 64.7 636 | 707 59.4 443 46.0 304 48.7 42.0 39.7 58.9
M"nfnegr 71.4 699 | 75.1 69.0 462 46.1 442 53.0 36.1 39.9 58.0
Morocco 70.9 705 | 642 779 404 39.4 36.9 34.1 443 39.1 484
MOnglbiq 52.7 340 | 507 70.3 37.8 476 38.6 339 32.8 36.0 37.7
Namibia 64.3 527 | 638 74.4 40.8 409 456 36.7 33.8 39.3 482
Nepal 66.5 63.1 61.9 76.5 44.4 45.0 38.5 453 41.6 40.9 54.9
Neth‘;ﬂand 794 88.5 874 63.9 54.1 38.8 48.6 60.9 59.9 452 713
ziz; q 784 824 | 857 65.2 51.9 475 427 524 497 48.7 70.1
Nicaragua | 64.8 598 | 61.0 727 41.6 534 40.6 379 31.9 46.0 40.0
Niger 483 349 | 428 64.7 35.7 442 43.1 347 217 30.1 40.0
Nigeria 54.3 509 | 42.1 69.2 37.6 40.9 48.4 36.1 25.4 37.1 375
North 725 705 | 69.9 79.0 453 417 30.8 60.8 335 462 59.0

Macedonia
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Norway 82.0 87.1 94.5 65.2 57.7 53.3 48.8 63.5 60.4 473 73.0
Oman 68.6 72.4 69.4 60.9 38.2 40.1 22.8 433 42.9 334 46.8
Pakistan 59.0 52.2 53.7 69.9 34.4 332 32.7 349 27.8 39.1 38.8
Panama 67.3 68.3 62.5 71.3 46.6 53.4 48.0 39.8 353 48.6 54.7
Papua New | 55 ¢ 389 | 516 67.9 41.1 50.6 59.6 33.1 257 38.1 39.7
Guinea
Paraguay 68.8 70.8 60.9 77.1 48.4 59.8 44.5 41.1 41.8 47.6 55.7
Peru 71.7 71.5 65.5 77.9 47.0 56.2 37.4 47.3 47.7 41.8 51.7
Philippines 67.1 64.2 61.6 75.1 423 40.8 38.4 439 429 39.5 48.4
Poland 81.8 83.8 83.6 78.3 51.6 49.2 41.5 553 51.9 48.8 62.8
Portugal 80.0 83.9 83.7 73.1 55.5 50.3 49.8 59.9 58.8 50.1 63.9
Qatar 66.2 78.1 65.4 53.8 39.7 33.1 32.0 50.0 42.4 33.1 47.7
Romania 77.5 80.9 71.2 80.9 49.4 53.6 45.2 51.9 35.0 49.3 61.4
Russian 73.8 79.1 | 749 68.3 47.0 58.3 292 431 533 46.3 52.0
Federation
Rwanda 60.2 48.9 59.9 70.5 42.2 43.7 46.8 37.1 39.2 41.9 44.7
Sao Tome
and 62.7 50.2 61.7 74.3 43.6 323 48.9 443 39.8 42.8 53.7
Principe
Saudi
. 67.7 77.9 68.6 56.9 39.8 42.7 25.8 44.1 43.6 31.1 51.7
Arabia
Senegal 61.8 60.6 52.5 72.2 41.0 40.1 36.5 47.8 37.2 37.2 47.4
Serbia 77.3 82.4 76.1 76.2 46.3 54.6 25.5 52.7 41.0 46.0 57.9
Sierra 55.7 448 | 529 67.5 418 52.9 54.9 38.6 31.0 38.6 34.6
Leone
Singapore 71.8 84.2 80.4 54.8 49.4 29.0 34.6 53.0 68.9 46.3 64.8
Slovak 79.1 82.9 79.4 77.6 519 514 432 56.5 46.0 52.8 61.4
Republic
Slovenia 81.0 84.8 84.5 74.3 55.7 44.2 44.9 63.7 55.0 56.5 69.7
Somalia 48.0 23.5 514 65.0 32.1 25.7 46.0 26.1 22.8 34.0 37.7
Sogth 64.0 61.2 60.7 69.6 39.6 43.1 34.5 324 43.5 32.8 514
Africa
South 38.7 19.2 29.6 63.5 33.1 48.8 39.1 23.8 22.5 32.7 31.7
Sudan
Spain 80.4 85.6 83.3 73.3 50.8 43.6 48.5 57.8 46.5 43.1 65.5
Sri Lanka 69.4 73.5 64.2 71.3 42.0 38.7 40.4 48.4 36.7 40.0 47.6
Sudan 48.6 33.2 44.1 65.8 32.7 42.4 34.2 30.0 25.9 27.4 36.4
Suriname 68.2 57.9 69.3 77.7 41.1 49.4 26.7 354 349 48.3 51.8
Sweden 86.0 88.3 91.8 78.2 59.6 53.8 58.0 62.4 60.7 50.6 72.2
Sw‘tff”a“ 80.5 334 | 83.6 71.9 59.1 51.3 55.7 57.4 63.6 52.7 74.0
Syrian
Arab 58.2 46.6 49.4 69.9 339 40.4 33.6 33.0 35.4 27.2 335
Republic
Tajikistan 69.2 61.6 67.5 79.6 39.9 47.7 27.0 42.8 36.1 37.0 48.5
Tanzania 56.8 46.7 53.8 68.3 41.4 51.1 46.2 41.9 28.5 36.5 44.1
Thailand 74.7 76.3 75.6 72.6 43.6 38.6 30.7 49.2 55.1 38.2 49.4
Togo 56.3 46.4 50.4 70.3 39.8 43.0 45.8 33.6 34.7 39.1 42.6
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Trinidad 63.0 69.9 70.3 56.0 389 322 39.8 43.7 32.1 33.1 52.6
and Tobago
Tunisia 72.5 714 | 713 74.7 379 317 32.4 0.1 40.5 35.0 45.4
Tiirkiye 70.8 77.9 64.5 71.1 453 45.9 26.8 394 58.6 49.9 51.0
T“rk:r‘fmst 68.5 62.6 76.2 64.0 38.5 415 28.5 39.6 39.7 30.3 51.4
Uganda 55.0 482 | 471 69.1 39.7 45.6 47.0 37.2 244 40.0 442
Ukraine 76.5 67.9 79.9 76.3 46.2 51.0 42.8 50.4 412 43.6 48.0
United
Arab 69.7 80.5 77.6 52.9 432 343 26.1 57.0 43.1 39.7 59.3
Emirates
United 81.7 87.2 81.0 77.6 54.8 459 58.0 53.8 65.2 46.2 59.9
Kingdom
United 75.9 872 76.5 65.9 50.9 50.6 42.6 05 64.6 49.9 552
States
Uruguay 777 790 | 785 75.9 50.9 62.4 40.7 47.0 44.7 45.0 65.6
Uzbekistan |  71.1 63.9 753 74.5 42.4 4.5 26.0 522 382 34.6 59.0
Venﬁg‘ela’ 62.9 493 55.6 81.5 40.7 557 44.9 37.6 312 38.6 36.4
Vietnam 733 750 | 756 69.7 46.3 45.6 355 4.0 49.0 46.4 592
Y;‘;f“’ 46.8 29.1 433 65.2 34.0 33.7 54.8 29.7 29.9 29.9 26.2
Zambia 543 40.1 49.6 71.8 39.1 50.2 36.4 324 30.3 39.9 452
Zimbabwe | 55.6 404 | 529 71.9 382 49.0 44.6 30.0 26.4 36.0 432
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