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Abstract: This study analyzes the impact of social, ecological, and economic components on achiev-
ing Sustainable Development Goals (SDGs) in seven selected countries for the period 2000–2022
(Australia, Canada, Germany, the Netherlands, Switzerland, the United Kingdom, the United States).
Using data from the Sustainable Development Reports 2017, 2019, and 2023, a correlation and regres-
sion analysis was conducted to assess the relationships between the components and the SDG Index.
The results demonstrate a strong positive relationship between social, ecological, and economic
factors and progress towards achieving the SDGs, with variations between countries. The study
revealed the limitations of aggregated data analysis that negatively affect the implementation of the
planning function. The research highlighted the importance of a country-by-country approach in
assessing sustainable development progress. The results underscore the importance of developing
tailored strategies for achieving the SDGs, which are sensitive to each country’s specific conditions,
strengths, and weaknesses in different aspects of sustainability. These conclusions are important for
the shaping of policies and strategic planning for achieving the SDGs.

Keywords: SDG Index; social component; ecological component; economic component; cross-country
evaluation

1. Introduction

The global pursuit of sustainable development faces multiple challenges, with coun-
tries progressing at different rates towards the Sustainable Development Goals (SDGs).
Understanding the factors that drive this progress is critical for effective policymaking
and resource allocation. By examining the relationships between the social, economic, and
ecological components of the SDGs and the overall sustainability index (SDG Index score),
this study seeks to provide valuable insights into the complex dynamics of sustainable
development. Moreover, it tests the hypothesis regarding the possibility of aggregating
data across specific countries to study the influence of social, economic, and ecological
components on trends (2000–2022) in the sustainability index. Through this comprehensive
analysis, the study aims to contribute to the knowledge base on sustainable development
and provide practical insights for policymakers and researchers in the field.
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Sustainable development has become a key concept on the global agenda, especially
since the adoption of the SDGs by the United Nations in 2015 [1]. The SDGs represent a
comprehensive framework aimed at eradicating poverty, protecting the environment, and
ensuring prosperity for all humanity. However, despite their critical importance, progress
in achieving the SDGs remains insufficient, highlighting the need for significant changes in
domestic and international policies to address persistent development challenges.

The integration of economic, social, and environmental aspects into policy and practical
actions is a key factor in achieving the SDGs. Transformational changes are necessary to meet
these goals. Additionally, the local context plays a significant role in the implementation of the
SDGs. Our research shows that experts from different geographic regions focus on different
SDGs depending on local issues, highlighting the importance of considering local challenges
and their impact on achieving global sustainability. In this context, our study analyzes the
impact of social, ecological, and economic components of sustainable development on the
achievement of the SDGs in seven developed countries for the period 2000–2022. Using data
from the Sustainable Development Reports 2017, 2019, and 2023 [2–4], we conduct correla-
tion and regression analyses to assess the relationships between these components and the
SDG Index.

This study aims to analyze the impact of individual components on achieving the
goals of sustainable development through a cross-country assessment. Our research is
based on a comprehensive analysis of the existing literature and data covering various
aspects of progress in achieving the SDGs across different countries.

The results of this study have important implications for the development of policies
and strategies aimed at accelerating progress towards the SDGs. They will also contribute to
a deeper understanding of the complex interrelationships between different aspects of sus-
tainable development and assist in developing more effective approaches to implementing
global goals.

The relevance of this research is underscored by the growing need to understand the
intricate interrelationships between different aspects of sustainable development, particu-
larly in the context of global challenges such as climate change, inequality, and pandemics.
Examining the impact of individual components on achieving the SDGs can provide key
insights for developing effective strategies and policies aimed at accelerating progress
towards these global goals.

The aim of this research is to investigate the relationship between social, ecological,
and economic components and the achievement of the SDGs in seven selected countries
from 2000 to 2022. This will be accomplished through cross-country evaluation and analysis,
focusing on identifying patterns, trends, country-specific variations, and the prioritization
of SDGs for the selected countries.

The objectives of this research are as follows:

1. Analyze the correlation between social, ecological, and economic components and
overall SDG performance across the selected countries;

2. Examine the temporal dynamics of SDG progress over the 23-year period;
3. Assess the impact of specific social, ecological, and economic components on

SDG achievement;
4. Test the hypothesis regarding the feasibility of aggregating data by individual countries

to study the impact of social, economic, and ecological components of sustainable
development on the dynamics of the Sustainable Development Index (SDG_index_score);

5. Conduct cross-country comparisons throughout the 23-year period.

The structure of the article includes the following sections: the introduction is followed
by a detailed literature review, which explores the current state of research on the inter-
relationships between the components of sustainable development and the achievement
of the SDGs. The methodology section describes the research methods, including data
sources, analysis techniques, and modeling approaches. The results section presents the key
findings, including the impact of sustainable development components and the ranking of
countries. The article concludes with recommendations for further research.
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This research will contribute to a better understanding of the complex interrelation-
ships between the components of sustainable development and the achievement of the
SDGs, providing empirically based insights for developing effective strategies to achieve
the SDGs at both global and national levels. Given the central role of the government
in promoting sustainable development, our study aims to provide insights not only for
academic and organizational use but also for integration into public policy and strategic
governmental planning. By focusing on key elements like social, ecological, and economic
sustainability, this research offers a basis for creating targeted government strategies that
address both local and international sustainability goals.

2. Literature Review

According to the definition of “sustainable development” proposed by the UN Com-
mission on Sustainable Development [5,6], this concept is defined as development that
meets the needs of the present generation without jeopardizing the ability of future gen-
erations to meet their needs. It encompasses the following aspects: it calls for concerted
efforts to build an inclusive, sustainable future for both people and the planet. To achieve
this, it is essential to coordinate three key elements: economic growth, social inclusion, and
environmental protection [7,8]. These components are closely interrelated and are vital for
the well-being of both individuals and the planet as a whole.

Sustainable development is a key concept in environmental research and management,
and its definition and application continue to evolve and expand over time [9]. The concept
of ecological stability, which is an inseparable part of sustainable development, focuses
on supporting or improving the life-support systems of the Earth, including biodiversity,
climate stability, and ecosystem services [10].

To assess sustainability, each of them has its own advantages and limitations. Among
the related methods, life cycle sustainability assessment in combination with multi-criteria
decision-making is considered the most reliable and comprehensive tool as it allows taking
into account various aspects of sustainability throughout the life cycle of a product or
process [11].

The study of sustainable development has undergone significant evolution since the
Brundtland Commission, which first proposed a widely accepted definition of sustainable
development. Countries such as the USA, China, the United Kingdom, and Canada made
a particularly significant contribution to the development of this sphere [12]. The studies
covered a wide spectrum of topics but especially concentrated on sciences related to the
environment, green technologies, and constant construction [13].

An important aspect of sustainable development research is the development of
sustainability indicators. These indicators play a key role in integrating ecological and
economic approaches, facilitating a better understanding of the costs and benefits asso-
ciated with mitigating critical environmental impacts [14–18]. The development of such
indicators requires an interdisciplinary approach that considers various factors, ranging
from environmental to socio-economic aspects.

Four main categories of methods have been defined for the evaluation of sustainability-
oriented business models, each with its own characteristics and areas of application [19].
These methods include both quantitative and qualitative approaches, allowing for a com-
prehensive assessment of various aspects of the sustainability of business models.

Sustainable development indices (SDIs) are particularly useful tools for measuring re-
gional sustainability. They aggregate various indicators into a single index, simplifying the
comparison and assessment of progress in achieving the SDGs. However, the development
of such indices requires a contextual and consensual approach to ensure their relevance
and acceptance by all stakeholders [20].

Jabareen [21] made a significant contribution to the theoretical understanding of sus-
tainable development by formulating a new conceptual framework. It comprises seven
distinct concepts that together form a comprehensive basis for understanding and imple-
menting sustainable development. These concepts encompass various aspects of sustain-
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ability, from ecological to social and economic factors, allowing for a more holistic approach
to addressing sustainable development challenges.

Silva et al. [22] proposed an innovative four-level structure for evaluating sustainable
development. This framework focuses on three key capitals: natural, social, and built.
This approach enables a more comprehensive assessment of progress toward achieving
the Sustainable Development Goals by considering the interrelationships among various
sustainability aspects.

Ramos and Caeiro [23] made a significant contribution to the methodology of eval-
uating sustainable development by establishing a conceptual basis for the development
and evaluation of efficiency indicators related to sustainability. This framework ensures
that the selected indicators are not only relevant but also effective in measuring progress
toward the Sustainable Development Goals.

For an effective assessment of the Sustainable Development Goals adopted by the UN,
it is crucial to have a clear conceptual basis for selecting appropriate indicators [24]. Such
a framework helps ensure that the selected indicators are not only measurable but also
accurately reflect progress toward the SDGs.

Renn et al. [25] presented a theoretical framework grounded in three regulatory
and functional categories: systemic integrity, justice, and quality of life. This framework
facilitates a more holistic approach to assessing sustainable development by considering
not only environmental but also social and economic aspects.

The structure of the Sustainability Benchmarking Tool (SBT) has proven effective for
evaluating and comparing indicators of sustainable development within organizations
and supply chains [26]. This tool enables organizations to assess their own sustainability
performance and compare it with that of other organizations in the industry.

Sustainability indicators and composite indices are extremely valuable tools for policy
development and public communication [27]. They simplify complex concepts of sustain-
able development into more understandable indicators, making it easier to make informed
decisions and communicate progress toward achieving the Sustainable Development Goals
to the public.

The PICABUE framework is another important methodological approach for develop-
ing sustainable development indicators. This framework particularly emphasizes quality of
life and ecological integrity, allowing for a more comprehensive assessment of sustainable
development [28].

In general, the study of sustainable development continues to evolve and expand,
encompassing more aspects of human activity and its impact on the environment. The
focus is on developing effective assessment methods and indicators that can assist in
decision-making and policy formulation to achieve the SDGs. This research is critical for
ensuring a sustainable future for our planet and future generations.

In the context of the modern world, where global challenges are becoming increasingly
complex and interdependent, achieving the SDGs has become a priority. The SDGs repre-
sent a comprehensive system aimed at eradicating poverty, protecting the environment,
and ensuring prosperity for all humanity [29]. However, despite their critical importance,
progress toward achieving the SDGs remains insufficient, indicating the need for significant
changes in domestic and international aid policies to address sustainable development
challenges [30].

The relationship between the well-being of the population and the achievement of
the SDGs is characterized by complexity and multidimensionality. Research shows that
goals such as ending poverty (SDG 1) and promoting health and well-being (SDG 3) have a
synergistic effect on most other goals [31].

However, responsible consumption and production (SDG 12) often require trade-
offs, which highlights the need for a balanced approach to the SDG implementation [31].
Integrating economic, social, and ecological aspects into policy and practical actions is a
key factor in achieving the SDGs [29].
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This paper analyzes how the SDGs can help address sustainability challenges. It
presents case studies to demonstrate how the implementation of the SDGs can advance
equal opportunity and foster economic empowerment [32]. The researchers propose an
integrated framework that brings together development goals and environmental con-
siderations, focusing on interrelated goals related to food, energy, water, and ecosystem
services [33]. Such an approach can maximize synergies and effectively manage trade-offs
between different SDGs.

Assessing progress in achieving the SDGs is critical for understanding the impact
of well-being on their implementation. Research analyzing sustainable development in-
dicators in OECD countries reveals areas of improvement and deterioration among the
17 SDGs, providing benchmarks for further progress [34]. These assessments help de-
termine how well-being affects different aspects of sustainable development in various
countries. Transformational changes are necessary to achieve the SDGs.

Researchers propose six key transformations as fundamental elements for achiev-
ing the SDGs, including education, healthcare, energy decarbonization, sustainable food
systems, sustainable urban development, and the digital revolution [35]. Each of these
transformations directly impacts the well-being of the population and, consequently, the
ability of countries to achieve the SDGs.

It is important to note that progress toward achieving the SDGs is not uniform. Re-
search shows that certain goals, such as reducing inequality (SDG 10), do not progress in
sync with others [36]. This highlights the need for targeted efforts to improve the well-being
of the most vulnerable populations as a key factor in achieving all the SDGs.

The local context also plays a significant role in the implementation of the SDGs.
Research indicates that experts from different geographic regions focus on different SDGs
depending on local issues [37]. This underscores the importance of considering local chal-
lenges and their impact on the well-being of the population to achieve global sustainability.

Integrating relationships between sectors, social actors, and countries is key to achiev-
ing the SDGs [38]. This requires a systems approach that considers the complex interactions
between different aspects of well-being and their impact on the achievement of the SDGs.

Achieving the Sustainable Development Goals (SDGs) and improving the well-being
of the population are interrelated processes that significantly impact global development.
Research by Skevington and Epton (2018) demonstrated that the WHOQOL-BREF tool is
effective for assessing quality of life in the context of the SDGs, showing significant changes
across physical, psychological, social, and environmental domains [39].

An analysis of EU countries’ achievements in implementing SDG 3 (health and well-
being) revealed positive changes in most indicators, with the exception of obesity levels.
Sweden performed the best, while Latvia ranked the lowest, underscoring the importance
of government and institutional interventions to improve the healthcare system [40].

International trade has a mixed effect on achieving the SDG environmental goals: it
tends to have a positive impact in developed countries while negatively affecting develop-
ing countries. Interestingly, trade between distant countries contributes more to achieving
global SDG goals than trade between neighboring countries [41].

Funding is a crucial factor in achieving the SDGs. Research by Stenberg et al. (2017) es-
timates that to achieve SDG 3 in low- and middle-income countries, an additional spending
of USD 274–371 billion per year is required by 2030 [42].

Kubiszewski et al. (2021) found that only eight out of two hundred and thirty-two SDG
indicators could explain 84% of the variation in life satisfaction. This finding emphasizes
the need to prioritize goals and improve methods for measuring sustainable well-being [43].

For a comprehensive assessment of progress in achieving the SDGs and improving
well-being, researchers suggest creating new indices. Costanza et al. (2016) proposed
a Sustainable Well-Being Index (SWI) linked to the SDGs [18], while Elliott et al. (2017)
developed a Global Index of Welfare (GLOWING) for countries with low- and middle-
income levels [44].
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A study by Del-Aguila-Arcentales et al. (2022) demonstrated that social and environ-
mental SDGs positively influence economic SDGs, which in turn contribute to entrepreneur-
ship and competitiveness [45]. Furthermore, Riumallo-Herl et al. (2018) proposed a new
indicator, Poverty-Free Life Expectancy (PFLE), which combines health and economic
well-being indicators. This indicator revealed significant differences between countries
and highlighted gender gaps, underscoring the necessity of ensuring a minimum level of
economic well-being for all [46].

Thus, achieving the SDGs and improving the well-being of the population requires an
integrated approach that encompasses enhanced measurement methods, strategic planning,
international cooperation, and substantial financial investment.

3. Materials and Methods

Data for the Sustainable Development Report (SDR) [47] and indicators related to
the 17 Sustainable Development Goals (SDGs) are sourced from various international
organizations that collect and publish information at the global level. The primary sources
of data include the following:

United Nations (UN): It is the principal body that initiated the SDGs in 2015 and
coordinates global tracking of progress on each goal and publishes annual reports;

World Bank: It provides data on economic, social, and environmental issues, e.g., on
poverty, gender equality, economic growth, health, and education;

Organization for Economic Cooperation and Development (OECD): It publishes infor-
mation on welfare, living standards, employment, and economic development;

World Health Organization (WHO): It provides global data on health, diseases, life
expectancy, and quality of health services, particularly for Goal 3: good health and well-being;

International Monetary Fund (IMF): It offers economic and financial data related
to global economic stability and development, particularly for Goal 8: decent work and
economic growth;

United Nations Development Program (UNDP): It provides analytical reviews and
reports from various countries on their progress toward achieving the SDGs;

Food and Agriculture Organization of the United Nations (FAO): It collects data on
agriculture, food security, and access to clean water, relevant to Goals 2, 6, and 12;

International and National Statistical Services: Each country has organizations that
collect data on demographics, the economy, education, health, and the environment. This
national data contributes to global reports;

The seventeen Sustainable Development Goals were created as part of the UN’s global
initiative to ensure a sustainable future by 2030. These goals cover a wide range of social,
economic, and environmental issues, and each has a set of indicators to track progress,
including poverty reduction; overcoming hunger; health and well-being; quality education;
gender equality; clean water and sanitation; affordable and clean energy; decent work and
economic growth; innovation and infrastructure; reducing inequality; sustainable cities and
communities; responsible consumption and production; climate action; protection of marine
ecosystems; protection of terrestrial ecosystems; peace, justice, and strong institutions; and
partnerships to achieve the goals.

Data for these goals are published annually and reflect each country’s progress in achiev-
ing sustainable development. The methodology for calculating and measuring data in the
Sustainable Development Report depends on each specific SDG and the corresponding indi-
cators. The main aspects of the calculation method and measurement units are as follows:

1. Scoring systems for each goal (SDG Score): (1) each country receives a score for each
of the 17 goals based on a set of indicators. These assessments are usually presented
as points on a scale from 0 to 100, where 100 means full achievement of the goal;
(2) data are aggregated from different sources for each objective. For example, Goal 1
(no poverty) uses indicators related to the population living in poverty, while Goal 3
(good health and well-being) includes data on life expectancy, mortality rates, etc.;
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2. Aggregation of indicators: (1) for each goal, several indicators are selected to evaluate
its achievement. For example, Goal 4 (quality education) assesses the level of literacy,
access to primary and secondary education, and the percentage of children attending
school; (2) each indicator is normalized on a scale from 0 to 100, where 100 means that
the country has fully achieved the goal and 0 means that it faces significant difficulties;

3. General index of sustainable development (SDG Index score): (1) the overall score
is the average score across all 17 goals for each country. This score is also presented
on a scale from 0 to 100 and reflects the country’s overall progress toward achieving
all targets; (2) the general index indicates the country’s relative position in achieving
sustainable development compared to other countries;

4. Specific units of measurement for some indicators: (1) the poverty level is mea-
sured as a percentage (the share of the population living below the poverty line); (2)
the mortality rate is measured in the number of deaths per 1000 or 100,000 people;
(3) economic indicators (for Goal 8) are measured in US dollars or as a percentage of
GDP; (4) energy consumption is measured in kilowatt-hours per capita (for Goal 7);

5. Use of international standards: most of the indicators used to assess the Sustainable
Development Goals are based on international standards and recommendations from
organizations such as the UN, WHO, and World Bank; data are often collected through
national statistical offices and then aggregated for global estimates.

Thus, the dataset uses aggregated scores from different sources, normalized to a scale
of 0 to 100 for each country and each SDG. This allows for the calculation of the average
value of several environmental indicators, such as those related to Goals 6 and 13–15, to
assess the ecological component of sustainable development. Here is the methodology:

1. Selection of ecological indicators: Goal 6: clean water and sanitation (e.g., water
resources, access to clean water); Goal 13: climate action (e.g., reduction of emissions,
adaptation to climate change); Goal 14: life below water (e.g., conserving oceans and marine
resources); Goal 15: life on land (e.g., preserving terrestrial ecosystems and biodiversity);

2. Calculation of the average value: Data for each of these goals is presented as a score
from 0 to 100. The average value can be calculated as the arithmetic mean;

3. Interpretation: The obtained average value will indicate the overall ecological
progress of the country based on these four environmental indicators. This will enable
an assessment of how successfully the country is advancing in the field of environmental
sustainability and the balance it achieves among various environmental goals;

4. Comparison: This average can be used to compare countries or to track a country’s
progress over time. It can also serve as a foundation for further analysis of the connections
between environmental factors and other aspects of sustainable development, such as
economic or social dimensions.

This section outlines the methodological approach employed in the study, encompass-
ing data collection, preprocessing, analysis techniques, and visualization methods. The
research utilizes a comprehensive dataset from the Sustainable Development Report [47],
focusing on seven selected countries over a 23-year period. Key components of this section
include the following:

1. Data collection and preprocessing: extraction and refinement of SDG indicators for
the selected countries from 2000 to 2022;

2. Analytical tools: utilization of SQL, Python, Google sheet, and MS Excel for data
manipulation and statistical analysis;

3. Analytical approaches: implementation of correlation analysis, regression modeling,
time series analysis, and cross-country comparisons;

4. Specific indicators: focus on social, ecological, and economic SDG components;
5. Visualization techniques: employment of various data visualization methods to illus-

trate relationships and trends;
6. Statistical measures: calculation of coefficients of determination (R2) for individual

countries and aggregated data;
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7. Ranking countries by social, ecological, and economic components, their integral
impact, and significance of the SDG Index score as a tool for cross-country analysis.

This study employs a comprehensive approach to analyze the impact of specific
indicators on achieving the Sustainable Development Goals (SDGs) through a cross-country
evaluation. The research utilizes Big Data techniques to process and analyze an extensive
dataset from the Sustainable Development Report, available on Kaggle [48].

Data collection and preprocessing: The dataset encompasses SDG indicators for mul-
tiple countries from 2000 to 2022. We focused on seven countries: Australia, Canada,
Germany, the Netherlands, Switzerland, the United Kingdom, and the United States. The
selection criteria included geographical diversity, levels of economic development, and
data availability.

Data analysis tools: For data manipulation and statistical analysis, we used SQL
for database queries and data extraction; Python for advanced statistical modeling and
visualization; and Google Sheets and MS Excel for initial data exploration and basic
statistical calculations.

We focused on the following SDG components:

• Social goals: goal_1_score, goal_2_score, goal_3_score, goal_4_score, goal_5_score,
and goal_11_score.

• Ecological goals: goal_6_score, goal_13_score, goal_14_score, and goal_15_score.
• Economic goals: goal_7_score, goal_8_score, goal_9_score, goal_10_score, and goal_12_score.

Goals 16 (peace, justice, and strong institutions) and 17 (partnerships for the goals)
were not included in the study for the following reasons:

1. The research focuses on more measurable economic, social, and environmental goals
(Goals 1–15) that have specific quantitative indicators to analyze progress;

2. Indicators for Goals 16 and 17 relate to institutional stability and international coop-
eration, which are challenging to quantitatively model within the framework of this
study due to their multifaceted and intangible aspects;

3. These topics are well studied in other scientific contexts (for example, in political
science or international relations), so their role in this particular work may be marginal-
ized or explored in separate studies.

Thus, the primary focus is on more quantifiable goals, allowing for more specific
conclusions and recommendations.

Visualization: Data visualization techniques, including scatter plots and time series
graphs, were employed to illustrate relationships and trends. Statistical measures: Co-
efficients of determination (R2) were calculated to quantify the strength of relationships
between variables. These were computed for individual countries and for the aggregated
dataset to compare the explanatory power of the models at different levels of analysis.

4. Results

The section describes the dynamics of the Sustainable Development Index for the
selected group of countries from 2000 to 2022. It includes cross-country modeling of the
impact of social, environmental, and economic components on achieving the SDGs during
this period, as well as an analysis of their aggregated effects, empirical results, appropriate
comparisons, and interpretations.

The study focused on the dynamics of the Sustainable Development Index for the
selected countries from 2000 to 2022 and justified the choice of countries based on the
following criteria:

• geographical diversity (the countries cover different regions of the world—North
America, Europe, and Australia—allowing for comparisons of approaches to sustain-
able development under various socio-economic conditions);

• economic development (all these countries have highly developed economies, and
their progress in achieving the SDGs may serve as benchmarks for others);
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• stable data (these countries have stable and comprehensive data throughout the entire
period, which is essential for applying a longitudinal approach);

• leadership in the SDGs (some of these countries, such as Germany and Switzerland,
regularly rank among the top in the world for achieving the Sustainable Development
Goals, providing unique examples of best practices).

Figure 1 shows the dynamics of the SDG Index score for the selected seven countries
from 2000 to 2022.
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Figure 1. Dynamics of SDG Index score for selected countries in 2000–2022.

Based on data for the years 2000–2022 for the selected countries (Australia, Canada,
Germany, the Netherlands, Switzerland, the United Kingdom, and the United States)
regarding the indicators of the comprehensive assessment of progress in achieving the
Sustainable Development Goals (SDGs), several general conclusions can be drawn:

• there is a gradual increase in indicators in all seven countries, which reflects progress
in achieving the SDGs;

• European countries, such as Germany, the Netherlands, and Switzerland, have higher
indicators compared to the USA and Australia;

• Germany and Switzerland show consistently high results with the best performance
since 2015, reflecting their stable approach to sustainable development;

• in the USA, there are fluctuations from year to year, which indicates the difficulties in
achieving steady progress;

• a more detailed analysis of these data may show a connection with specific events or
political decisions in these countries.

We analyzed the trends for each of the countries based on Figure 1:

1. Australia: there is a steady increase from 70.7 in 2000 to 75.9 in 2022, with the indicator
reaching its peak in 2021 at 76;

2. Canada shows constant growth from 74.5 in 2000 to 78.5 in 2022, with the highest
indicator of 78.5 recorded in 2022;

3. Germany exhibits consistent growth from 76.7 in 2000 to 83.4 in 2022;
4. The Netherlands displays an increasing trend, rising from 75.6 in 2000 to 79.4 in 2022;
5. Switzerland: the indicator increased from 76.7 in 2000 to 81.5 in 2021, followed by a

slight decrease to 80.5 in 2022;
6. The United Kingdom shows constant growth from 76.5 in 2000 to 81.7 in 2022;
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7. The United States experienced growth from 71.5 in 2000 to 75.9 in 2022, although there
is some variation over the years.

Overall, all countries demonstrate an upward trend, with some slight declines in
individual years.

A general overview of the dynamics of the indicators shows progress in achieving the
SDGs in all seven countries; however, a more detailed analysis shows significant differences
between them. To better understand these differences and uncover hidden trends, it is
necessary to conduct a statistical analysis of the distribution (mean, max, median) for
each country.

This allows us to identify the specificity of economic, social, and environmental
impacts on the achievement of the SDGs. For this analysis, a box plot was utilized as
it effectively displays the distribution of data, highlighting the median, quartiles, and
potential outliers (Figure 2).
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These aspects are crucial for understanding the variability and central tendency of
the SDG Index scores across different countries. This type of plot is particularly useful
in scientific contexts where understanding the spread of data and identifying outliers
are important.

Germany shows a relatively high median score with a narrow interquartile range,
indicating consistent performance over the years. In contrast, the USA has a lower median
score compared to other countries, with a wider spread, suggesting greater variability in
performance. Switzerland and the United Kingdom also exhibit high median scores and
relatively narrow interquartile ranges, indicating stable and strong performance.

Any outliers present indicate years when the SDG Index score was significantly dif-
ferent from the typical range for that country. This analysis provides insights into the
performance and consistency of each country’s progress towards the Sustainable Develop-
ment Goals over the specified period.

Overall, this analysis offers a comprehensive view of countries’ progress in achieving
the Sustainable Development Goals over the past two decades, highlighting both general
trends and individual country characteristics. Therefore, it is essential to detail the general
indicators of dynamics by the characteristics of the distribution indicators, which are
presented in the calculated form in Table 1. This enhances the quality of cross-country SDG
Index score analysis for the studied period.
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Table 1. Characteristics of SDG distribution indicators’ index scores for selected countries for the
period 2000–2022.

Country Mean_Score Min_Score Max_Score Std_Dev

1. Australia 73.05 70,70 76.00 1.86
2. Canada 76.15 74.50 78.50 1.36
3. Germany 80.07 76.70 83.40 2.15
4. Netherlands 77.40 75.60 79.40 1.36
5. Switzerland 78.93 76.70 81.50 1.38
6. United Kingdom 79.16 76.50 81.70 1.71
7. United States 73.45 71.50 76.00 1.43

Source: Authors’ analysis based on data [38].

Table 1 provides a clear view of the average SDG Index scores and their variability for
each country. By analyzing these metrics, we can identify which countries have consistently
higher scores, which exhibit more variability, and how they compare to one another. Let us
proceed with a cross-country analysis based on these metrics.

Based on the summary table, here is a cross-country analysis of the SDG Index scores:

1. Germany has the highest mean score among the countries, indicating strong perfor-
mance in achieving the SDGs. The relatively higher standard deviation suggests some
variability in scores over the years;

2. The United Kingdom also shows high performance with a slightly lower mean score
than Germany. The variability is moderate, indicating consistent progress;

3. Switzerland has a high mean score with low variability, suggesting stable and consis-
tent progress toward the SDGs;

4. The Netherlands demonstrates good performance with low variability, indicating
steady progress;

5. Canada has a moderate mean score with low variability, suggesting consistent efforts
in achieving the SDGs;

6. The United States has the lowest mean score among the countries, indicating room for
improvement. The variability is moderate;

7. Australia has a mean score similar to that of the United States but exhibits slightly
higher variability, indicating fluctuations in progress.

European countries (Germany, the UK, Switzerland, and the Netherlands) generally
have higher mean scores compared to non-European countries (Canada, the US, and
Australia). Germany leads in terms of mean score but also exhibits higher variability,
suggesting periods of both strong and weaker performance. The USA and Australia have
the lowest mean scores, indicating potential areas for policy focus and improvement in
SDG achievement.

The cross-country analysis conducted in this work models the impact of social, eco-
logical, and economic components on achieving the SDGs from 2000 to 2022. Based on
this analysis, countries were ranked by individual components. The combined impact of
these components on the SDGs is also assessed as an alternative to aggregating data for the
population of countries.

Figure 3 visualizes the relationship between the social component and the SDG Index
score for the seven selected countries from 2000 to 2022. A direct positive relationship
between these variables is graphically demonstrated. This relationship was quantitatively
assessed, and the results are presented in Table 2.
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Table 2. Ranking of countries according to indicators of the relationship between the social component
and the SDG Index score.

Rank Countries Correlation
Coefficient (R) Incline Coefficient of

Determination (R2) F-Criterion

1 Netherlands 0.9818 1.0611 0.9640 562.33
2 Australia 0.9803 0.7725 0.9609 516.08
3 Switzerland 0.9783 0.9966 0.9570 467.37
4 United Kingdom 0.9663 1.1775 0.9337 295.74
5 Canada 0.9642 1.1276 0.9297 277.72
6 USA 0.9491 1.5425 0.9009 190.91
7 Germany 0.9125 1.6302 0.8326 104.45

From the data presented in Table 2 regarding the relationship between the social
component and the Sustainable Development Goals (SDG) Index score in different countries,
the following can be determined:

The Netherlands has the highest correlation coefficient (R = 0.9818) and coefficient
of determination (R2 = 0.9640), indicating a very strong relationship between the social
component and the SDG Index score. The high slope (1.0611) suggests that growth in social
indicators positively affects the SDG Index score. Australia follows with the second-highest
correlation coefficient (R = 0.9803) and a high coefficient of determination (R2 = 0.9609),
indicating a strong positive relationship. However, the lower slope (0.7725) suggests that
the influence of social indicators on the SDG Index score is less pronounced compared to
the Netherlands. Switzerland also demonstrates a very strong correlation (R = 0.9783) and
coefficient of determination (R2 = 0.9570), highlighting a close relationship between social
indicators and sustainable development with a proportional impact.

The United Kingdom has a slightly lower correlation coefficient (R = 0.9663), but the
slope (1.1775) indicates a strong influence of social factors on the SDG Index score. Canada
shows similar performance to the UK (R = 0.9642, slope = 1.1276), indicating a strong positive
relationship between the social component and the SDG Index score, with R2 = 0.9297. The
USA has a lower correlation coefficient (R = 0.9491) but a high slope (1.5425), indicating a
significant influence of social indicators, albeit with a less pronounced relationship. Finally,
Germany has the lowest correlation coefficient (R = 0.9125) and coefficient of determination
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(R2 = 0.8326), suggesting a lower priority of the social component in ensuring sustainable
development compared to other countries. Nevertheless, the high slope (1.6302) indicates a
significant influence of social indicators on the SDG Index score.

Figure 4 visualizes the relationship between the ecological component and the SDG
Index score for the seven selected countries from 2000 to 2022. A direct positive relationship
between these two variables is graphically illustrated. Notably, there is greater differen-
tiation among countries compared to the social component. It is important to highlight
that the dependency lines for individual countries do not intersect, with each maintaining
its own area of dispersion. This unique separation indicates distinct trends in how each
country approaches ecological sustainability.
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Figure 4. Correlation between ecological component and SDG Index score for seven selected countries
in 2000–2022.

Quantitatively, this relationship is also assessed, with the corresponding results pre-
sented in Table 3.

Table 3. Ranking of countries according to indicators of the connection between the ecological
component and the SDG Index score.

Rank Countries Correlation
Coefficient (R) Incline Coefficient of

Determination (R2) F-Criterion

1 Canada 0.9843 0.6852 0.9689 654.24
2 Germany 0.9797 0.6191 0.9598 501.39
3 USA 0.9778 0.7005 0.9560 456.27
4 Australia 0.9749 0.7010 0.9504 402.39
5 Switzerland 0.9555 2.3472 0.9129 220.10
6 United Kingdom 0.9534 0.9822 0.9090 209.77
7 Netherlands 0.7904 1.3057 0.6248 34.97

The calculations presented in Table 3 regarding the impact of the ecological component
on the SDG Index score reveal high correlations between these indicators in most countries.
The correlation coefficient (R) for Canada, Germany, the USA, Australia, Switzerland, and
the United Kingdom is notably high, indicating a strong positive relationship between
the ecological component and the achievement of the SDGs. Canada exhibits the highest
correlation (R = 0.9843), suggesting an almost perfect relationship between these indicators.
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While the correlation coefficients for Switzerland (R = 0.9555) and the United Kingdom
(R = 0.9534) are also high, these countries present a steeper slope compared to the others.
This is particularly true for Switzerland, which may indicate a more rapid improvement in
the SDG Index in response to advancements in environmental factors.

The Netherlands has the lowest correlation coefficient (R = 0.7904), signifying a weaker
connection between the ecological component and the SDGs relative to the other countries. This
is further supported by the coefficient of determination (R2 = 0.6248), which indicates that only
62.5% of the variation in the SDG Index can be explained by the environmental component.

The proposed model constructions demonstrate high explanatory power for Canada,
Germany, the USA, and Australia, with R2 values exceeding 0.95. This indicates that
more than 95% of the variation in the SDG Index is accounted for by environmental
factors, underscoring the critical importance of the ecological component in achieving the
Sustainable Development Goals in these countries. Notably, the highest slope is observed
in Switzerland (2.3472), indicating a quicker rate of improvement in the SDG Index in
response to environmental changes compared to the other countries.

Figure 5 illustrates a direct positive relationship between the economic component
and the SDG Index score for the seven selected countries from 2000 to 2022. Additionally,
there is observable differentiation in the distribution of the relevant characteristics among
these countries. The results of the calculations regarding the correlation between these
indicators are presented in Table 4.
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Table 4. Ranking of countries according to indicators of the relationship between the economic
component and the SDG Index score.

Rank Countries Correlation
Coefficient (R) Incline Coefficient of

Determination (R2) F-Criterion

1 Canada 0.9916 0.8596 0.9833 1236.49
2 USA 0.9892 0.5864 0.9785 955.74
3 Germany 0.9828 0.9144 0.9659 594.84
4 United Kingdom 0.9794 0.6486 0.9592 493.71
5 Netherlands 0.9771 0.7144 0.9547 442.58
6 Switzerland 0.9745 0.6207 0.9497 396.50
7 Australia 0.9493 1.4247 0.9012 191.55
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Regarding the results of the calculations presented in Table 4, all countries demonstrate
a very strong positive relationship between the studied indicators, with correlation coeffi-
cients exceeding 0.94. This indicates a significant influence of the economic component on
the dynamics of the SDG Index score. The strongest relationship is observed for Canada,
with a correlation of 0.9916.

In most countries, with the exception of Australia (slope of 1.4247), the slope values
range from 0.5 to 0.9. This suggests that changes in economic policy have a proportional
effect on the dynamics of sustainable development. In contrast, Australia’s higher slope
indicates that changes in its economic indicators result in a more flexible response in the
overall trend of sustainable development.

The calculated F-values for three series of model constructions exceed the critical (tab-
ulated) values for significance levels of 0.05 and 0.01, indicating the statistical significance
of the models. Based on this, the following conclusions can be made:

1. Model adequacy: Since the calculated F-value is greater than the critical value for
the chosen significance levels (0.05 and 0.01), this means that the series of constructed
models are adequate for describing the relationships between the variables. All included
variables have a statistically significant effect on the dependent variables;

2. Statistical significance. The results indicate that the model series are adequate for
explaining the variation in the dependent variables, and therefore the application of such
models is appropriate for further analysis and forecasting.

Thus, the fact that the calculated F-value exceeds the critical value for significance
levels of 0.05 and 0.01 confirms that the series of models are statistically significant, and
their results can be used for making reasoned decisions.

In line with the hypothesis proposed in this study regarding the necessity of aggregat-
ing data by individual countries to examine the impact of social, economic, and ecological
components on the dynamics of the Sustainable Development Index, an assessment of
the aggregated impact of these components on achieving the SDGs from 2000 to 2022 is
provided in Figures 6–8.

Figure 6. Aggregated correlation between social component and SDG Index score for seven selected
countries in 2000–2022.
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Based on the calculations presented in Figure 6, we observe that the aggregated
indicators reveal a significantly lower relationship between the social component and the
SDG Index score (R2 = 0.8026) compared to the individual countries within the studied
population. This disparity can be attributed to the heterogeneity of the data. When
combining data from different countries, specific features unique to each country may not
be adequately accounted for in the general model. Consequently, the higher R2 values for
individual countries suggest that the model fits each country better than the aggregated
data from all the countries combined.

The analysis of the correlation results for the aggregated data regarding the impact
of the ecological component on the SDG Index score (Figure 7) indicates an insignificant
dependence (R2 = 0.2778). This outcome can be attributed to the fact that the environmental
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component represents only one aspect of the overall picture, leading to considerable
variability between countries and across different time periods.

Thus, testing the hypothesis regarding the feasibility of aggregating data from indi-
vidual countries to study the impact of ecological components on the dynamics of the
Sustainable Development Index has confirmed the impracticality of using aggregated data
for the totality of countries when examining the factors influencing sustainable develop-
ment dynamics.

According to the indicators presented in Figure 8, significant variability is observed
in the SDG Index score across different levels of economic development. For instance,
within the range of economic indicators between 75 and 78, the SDG Index score fluctu-
ates significantly (from 72 to 84). This suggests that economic development alone is not
the key factor in achieving a high Sustainable Development Index. Even for countries
with higher economic indicators (above 78), the SDG Index score still varies, indicat-
ing that other factors, such as inclusiveness and environmental sustainability, may play
crucial roles.

It can be concluded that economic development does not guarantee high sustainable
development outcomes, as countries with similar economic indicators may exhibit differing
SDG Index scores. This highlights the need for a balanced approach to development that
incorporates both social and environmental aspects. While the economic component is
important, it should not be considered the sole determinant of sustainable development.
Countries must adopt integrated strategies that take into account all three dimensions of
sustainable development: economic, ecological, and social.

The results of hypothesis testing regarding the feasibility of aggregating data by
individual countries to study the impact of social, ecological, and economic components on
the dynamics of the Sustainable Development Index have confirmed the impracticality of
using aggregated data for the selected countries when examining the factors influencing
sustainable development dynamics.

To better understand the discrepancies between aggregated data results and a detailed
assessment of the impact of individual components of sustainable development, an analysis
of the rankings of countries by social, ecological, and economic indicators was conducted.
Table 5 presents these rankings, along with their cumulative impact on the SDG Index score,
allowing us to identify discrepancies between the general indicators of countries and the
influence of individual components on the dynamics of sustainable development for the
period from 2000 to 2022.

Table 5. Ranking of countries by social, ecological, and economic components; their cumulative
impact; and the value of the SDG Index score.

Countrries

Ranks of
Countries by
the Influence
of the Social

Component on
SDG Index

Score

Ranks of
Countries

According to
the Influence

of the
Ecological

Component on
SDG Index

Score

Ranks of
Countries by
the Influence

of the
Economic

Component on
SDG Index

Score

Sum of Ranks

Ranking of
Countries by the

Combined
Impact of Social,
Ecological, and

Economic
Components on

SDG Index
Score

Average SDG
Index Score

Ranking of
Countries by
SDG Index

Score

Netherlands 1 7 5 13 5 77.40 4
Australia 2 4 7 13 5 73.05 7

Switzerland 3 5 6 14 4 78.93 3
United

Kingdom 4 6 4 14 4 79.16 2

Canada 5 1 1 7 1 76.15 5
USA 6 3 2 11 2 73.45 6

Germany 7 2 3 12 3 80.07 1
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Table 5 presents the rankings of countries from 2000 to 2022 based on their social,
ecological, and economic components, along with their cumulative impact and the corre-
sponding SDG Index score.

The Netherlands ranks first in the social component; however, its overall ranking in
terms of the combined impact of all components is fifth. This discrepancy suggests that
the Netherlands’ ecological and economic indicators are relatively weaker compared to its
strong social performance, which lowers its overall rating.

Australia holds the second position in the social component, but due to comparatively
weaker ecological and economic components (ranking fourth and seventh, respectively), it
ranks fifth overall in terms of cumulative impact. This is further reflected in its low overall
SDG Index score, placing Australia in last (seventh) position. Notably, Australia maintains
stable rankings across both social and economic indicators.

Switzerland and the United Kingdom have similar total ranks (14), yet occupy different
places in the overall ranking, with Switzerland in fourth and the United Kingdom also in
fourth position. This similarity can be attributed to their balanced performance across all
three components, showing no significant advantages in any particular area.

Canada excels in the aggregate impact of the components, achieving the lowest sum
of ranks (7). This is bolstered by its top position in the economic component and a high
average SDG Index score.

The United States ranks second in terms of the combined component impact, owing
to its strong performance across social, ecological, and economic factors. However, its
overall SDG Index score places it sixth, indicating that other factors may be influencing its
sustainable development outcomes.

In summary, while Canada and the USA rank first and second, respectively, based
on the impact of the social, ecological, and economic components on the SDG Index score,
their positions shift to fifth and sixth, respectively, when considering the SDG Index score
itself. This discrepancy highlights the complexity of measuring sustainable development
and the multifaceted nature of the factors at play.

Germany achieves the highest SDG Index score, yet its cumulative impact from the
social, ecological, and economic components ranks it third. This suggests that while
Germany is making significant progress, the development of these components is more
balanced rather than leading in any specific category.

The reasons for the discrepancies between the integral impact and the SDG index score
are as follows:

1. This study justifies the use of specific quantitative indicators to assess progress toward
the Sustainable Development Goals (SDGs) 1–15, excluding institutional components
(SDGs 16 and 17). We believe that the institutional component can significantly
influence the overall SDG index score. Its absence from the aggregate analysis may
contribute to discrepancies in the rankings as it plays a crucial role in facilitating
progress across all goals.

2. In some countries, strong performance in one area (social, ecological, or economic) can
compensate for weaknesses in others. This phenomenon results in a scenario where
the cumulative effect of the components does not align perfectly with the overall SDG
Index score. In such cases, the strengths of certain indicators may “overshadow” the
weaker aspects in other areas, leading to a misrepresentation of a country’s overall
sustainable development performance.

5. Discussion and Conclusions

The results of our study highlight the intricate and multifaceted relationships between
social, ecological, and economic components and the achievement of the Sustainable
Development Goals (SDGs) in developed countries. By analyzing data from 2000 to 2022
for seven selected countries, several key trends and patterns emerged.

Firstly, the overall positive dynamics of the SDG Index across all countries indicate
steady progress toward achieving the SDGs and strategic planning. However, the pace and
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nature of this progress differ significantly between countries. European nations, such as
Germany, the Netherlands, and Switzerland, generally display higher indicators compared
to non-European countries like the USA and Australia. These differences may reflect
varying approaches to sustainable development policies and the level of priority placed on
the SDGs within national development strategies.

When examining the impact of individual components on the SDG Index, strong
positive correlations were found for all three components—social, ecological, and economic.
However, the strength of these correlations varies across countries. For instance, the
Netherlands showed the strongest correlation between the social component and the SDG
Index, while Canada demonstrated the most substantial relationship between the ecological
component and the SDG Index. These findings underscore the importance of adopting a
tailored approach to each country when formulating strategies to meet SDG targets.

A crucial conclusion of our research is the limitation of using aggregated data analysis for
a group of countries. The results reveal that when data from different countries are combined,
the coefficients of determination (R2) are significantly reduced compared to those derived
from individual country models. This reduction suggests the presence of country-specific
factors that cannot be captured adequately by a generalized model, reinforcing the need for
country-specific analysis when assessing progress toward sustainable development.

This study reaffirms the necessity of context-sensitive strategies and individualized
approaches to sustainable development, where each nation’s unique social, ecological, and
economic dynamics are taken into consideration.

Thus, our study confirms the necessity of a differentiated approach to analyzing
progress toward the SDGs in different countries. The ranking of countries based on the
impact of social, ecological, and economic components on the SDG Index reveals notable
discrepancies between the overall ranking by component impact and the actual SDG Index
value. For instance, Canada and the United States rank high in terms of component impact
but are lower in the actual SDG Index rankings. This suggests the existence of additional
factors influencing the overall SDG Index that were not accounted for in our analysis.

These findings have significant implications for sustainable development policy. They
highlight the need for an integrated approach that considers the complex interrelationships
between various components of sustainable development. The results underscore the impor-
tance of developing tailored strategies for achieving the SDGs, which are sensitive to each
country’s specific conditions, strengths, and weaknesses in different aspects of sustainability.

The results of the study provide valuable insights for enhancing strategies aimed at
achieving the SDGs. The in-depth analysis of the interconnections between social, economic,
and ecological components allows us to identify the most influential factors contributing to
the successful implementation of SDGs in different countries. These findings can be utilized
to develop targeted policies that strengthen the advantages and address the weaknesses
in sustainable development across various regions. Moreover, the results highlight the
importance of adapting international strategies to meet national needs, which can improve
their effectiveness at the local level. Applying these insights in practice will foster a
more integrated approach to sustainable development, where all three components are
considered holistically. Therefore, this study can serve as a solid foundation for developing
and implementing sustainable development strategies that consider each country’s specific
context and effectively support the achievement of global goals.

Our findings suggest several key avenues for governmental action in sustainable
development. By identifying country-specific strengths in social, economic, and ecological
components, governments can prioritize and target resources more effectively. Such tailored
approaches can enhance the effectiveness of policies designed to advance SDGs, promoting
a comprehensive, interlinked strategy that addresses environmental, social, and economic
facets of development.

To address the complex interrelations between the components of sustainable devel-
opment, we recommend that governments consider implementing strategic policies in the
following areas:
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1. Adopt policies aimed at reducing carbon footprints, incentivizing clean energy, and
supporting biodiversity protection;

2. Develop fiscal policies that encourage businesses to engage in sustainable practices,
such as green taxes, tax reliefs and subsidies;

3. Invest in social infrastructure, particularly in health and education sectors, to
strengthen communities’ adaptive capacities and support long-term sustainable develop-
ment in social resilience.

The integration of strategic planning at the governmental level can vastly enhance
progress towards the SDGs. By adopting tailored policies that reflect national priorities in
social, economic, and ecological areas, governments can provide an enabling environment
that supports the Sustainable Development Goals. This approach not only bolsters local
development but also aligns with global sustainability objectives, fostering international
cooperation and resilience.

The limitations of our study include a focus on developed countries and the use of
aggregated data, which may obscure critical nuances at regional and local levels. Future
research could expand the scope by including a broader range of countries at different
development stages and incorporating more detailed data at the subnational level to capture
a more nuanced picture of sustainable development dynamics.

This research emphasizes the complexity and interconnectedness of factors influencing
the achievement of the SDGs. It demonstrates the necessity for individualized approaches
to assessing progress and developing sustainable development strategies. These findings
can serve as a foundation for further research and inform the creation of more effective
policies and strategies to achieve the SDGs globally.
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