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ABSTRACT: This study examines the nexus between the degree of implementation of SDGs across three dimensions:
Society, Environment, and Good Governance and the achieved level of economic development in EU countries. Using the
TOPSIS method, measures of sustainable development were constructed based on SDG and World Bank data for 2013
and 2023. Correlation analysis was used to compare the relationship between economic development and the three ESG
dimensions. While most countries have improved their economic performance and environmental indicators, almost all
have experienced a decline in social indicators. Of the areas identified, only a positive correlation was found between the
economy and society. Governance factors showed strong correlations with economic development only in 2013. The
research reveals that economic growth alone does not guarantee sustainability across ESG factors. Policymakers must
adopt integrated strategies coordinating economic, social, environmental, and governance policies simultaneously to
ensure sustainable development. This study fills a research gap by providing a comprehensive three-dimensional ESG
analysis of SDG implementation levels relative to economic development.
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Introduction

Intensifying climate change (IPCC, 2018) and biodiversity loss (Diaz et al, 2019) are among the
most important challenges in the field of sustainability. The call for urgent action and laying the
groundwork for international policy initiatives is becoming a fact, but it should also be noted that for
the declared actions to be effective, both public awareness and the willingness to take real action
within the framework of the 17 SDGs are necessary, as well as financial resources, because changes
towards sustainability are a real cost.

This approach is consistent with the essence of the new paradigm of sustainable development,
which can be illustrated by pointing to the position of Ehrilch (1989), who points out “..a new ecolog-
ical and economic paradigm should be created that would combine the management of nature with
the management of society, giving priority to matters of nature.” Considering the fact that, for a long
time, the relationships between humans, society and nature have led to the escalation of civilizational
problems, manifested in the disruption of the social and biological structure of human existence, the
degradation of the natural environment, and climate change. (Quintana et al., 2024) These activities,
and especially technical and technological developments, have led to the emergence of numerous
ecological threats and the violation of paradigms, especially the existing paradigm of sustainable
development. Therefore, mechanisms must be created that link the implementation of the sustaina-
ble development goals with the ecological, social, and governance spheres, as well as raising aware-
ness of the effects of climate change in society, so as to limit the effects of climate change and build
resilience. We should also seek the causes implying changes in existing sustainable development
assumptions by analysing the SDGs and linking them to the economy, society, and a factor that is
gaining particular importance - governance.

Eisenmenger et al. (2020) in their research showed that the SDGs fail to provide opportunities to
monitor absolute trends in resource use and thus prioritise economic growth over ecological integ-
rity. It was also found that there are contradictions between economic growth and sustainable
resource use, and sustainable resource use is responsible for important trade-offs among SDG tar-
gets. (Zidan & Seleem, 2024) The literature indicates interactions between the economic and social
goals of the SDGs (Scharlemann et al., 2020; Zanten & Tulder, 2021), as well as dependencies between
the SDGs and ecological sustainability challenges (Gratzer & Winiwarter, 2018) The literature has
shown that there are a few limitations, including the degree of socio-economic development, facing
developing countries in implementing the SDGs, which makes them lagging behind in developed in
this field. (Zidan & Seleem, 2024) Building a sustainable economy based on the implementation of
the SDGs cannot be done without the use of financing sources dedicated to sustainable development
(UN, 2019; Ziolo et al., 2021). An important conclusion from the literature is that for SDG goals in
different countries there are both common areas and differences in the implementation of sustaina-
ble development strategies in individual countries, within the national strategies for implementing
SDGs there are areas that are significantly supported as well as those that show a very low degree of
goal implementation (Allen et al., 2018; Ricciolini et al., 2022; Adamowicz, 2022; Caglar & Giirler,
2022; Bhandari, 2024; Canamary et al., 2025).

Currently, relevant studies on regional sustainable development focus on groups of countries and
municipal levels and concern the assessment of sustainability (Ricciolini et al., 2022; Borghys et al,,
2024). The impact of the implementation of individual SDG goals on development was also examined
(Subramaniam et al.,, 2023; Toukabri & Youssef, 2023; Chan et al., 2025), as well as the links between
the goals and sustainable finance (Zioto et al., 2021; Altaf et al,, 2025).

All publications published so far have focused on linking SDG goals with economic development
or its components, examining the relationships with social or environmental factors, or funding
sources. A gap in the literature and research is the lack of analysis of the nexus between the degree of
implementation of sustainable development goals and the achieved level of development of the coun-
try using a three-dimensional approach. The original approach is therefore based on the assumption
that the achievement of SDG goals is determined by the level of development of the country from the
perspective of ESG factors (first defined in the UN Global Compact Office (2024)). To date, the litera-
ture on the subject has focused on individual ESG areas considered separately, while the ESG model
(defined through the use of the achievement of individual SDG goals) has not been studied at all.
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The approach is original in its attempt to assess the relationship between the level of implemen-
tation of sustainable development goals, which are grouped into three areas (Society, Environment
and Governance), and the level of economic development of countries (Economy). This fills a gap in
existing research. This study contributes to the current state of knowledge by using the selected
measures to reflect the level of sustainable development in the analysed countries from the perspec-
tive of the monitored SDG goals. However, it should be noted that the specifics of SDG measurement
necessitate a tailored research approach, as explained in the methodology section. To sum up, the
identified research gap fits into the sustainable development paradigm defined by Ehrilch (1989),
extends it and complements it by focusing the research on three ESG perspectives and economic
development.

The main research hypothesis is that the more sustainable a development model is in terms of
the SDG indicators achieved in the social, environmental and governance dimensions, the higher the
level of economic development of a country will be (and vice versa), in terms of the SDG indicators
achieved in the economic dimension. The following specific research questions have been defined:

1. Does the level of a country’s economic development (Economy) influence the degree to which
SDG goals are implemented in the aforementioned areas (Society, Environment and Governance),
and vice versa?

2. Do the identified SDG areas - Society, Environment, and Governance - have a similar impact on
the country’s level of economic development (Economy)? Or do the related issues - ESGs - affect
it with different strengths and in different directions?

The remainder of this manuscript is organised as follows: Section 1 presents a theoretical frame-
work (literature review). Section 2 describes the data and variables assigned to describe the SDGs;
Section 3 explains the research method. Section 4 provides the research results and discussion. Sec-
tion 5 outlines our conclusion and recommendations.

An overview of the literature

Ehrilch’s (1989) position needs to be expanded to demonstrate that not only combining the man-
agement of nature with the management of society and giving priority to matters of nature is impor-
tant (strong connections), but also examining new relationships and the impact of factors such as ESG
(and not only the degree of SDG implementation) in connection with economic development (Econ-
omy) is important. The relationship between the implementation of SDG goals and sustainability has
been the subject of numerous empirical investigations (e.g. UN, 2019; Allen et al,, 2018; Eisenmenger
etal, 2020; Apel, 2020; Ricciolini et al., 2022; Adamowicz, 2022; Paul & Adoji, 2022; Caglar & Giirler,
2022; Haas, 2023; Sass & Ponce Dentinho, 2023; Bhandari, 2024; Puma et al., 2024; Canamary et al.,
2025).

The discussion on the importance of SDGs in mitigating climate change is well-structured only in
qualitative terms and in examining links (impact) with economic growth. The issue of the impact of
SDG goals on the level of economic development is equally well-structured. This section has been
strong. The subject of many analyses was also the relationship between selected SDG goals, split into
three subsections that connect the relationship between SDG goals and the level of development of
the country, which is considered through the prism of three factors - the impact on the environment
(E), the impact on society (S) and the impact on G (governance). The fourth prism is the relationship
between economic growth and the SDGs.

The research presented by direction allows for the organisation and identification of research
trends. The identification of research trends (Figure 1.) allows for the establishment of a nexus and
the identification of interactions with economic growth in specific areas: Society, Environment, and
Governance. Figure 1. presents the approach to studying the nexus between economic growth and
SDGs.

This research is positioned within the broader framework of examining the intricate relation-
ships among SDGs and economic growth, which necessitates adopting a specific research approach,
incorporating relevant data, including critical components specific to the analysed countries, and
providing a starting point for nexus research. Our research approach began with a search and analy-
sis of key SDG databases. This led to the formulation of conclusions and the selection of SDG indica-
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tors to link them to ESG. This linkage led to the identification of indicators adopted for the SDG study,
which illustrate the links to ESG. This approach allowed us to eliminate duplicate data and remove
targets thatlack continuous (continuous measurement of data within the target) and reliable data for

the study.
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Figure 1. The nexus between economic growth and SDGs with ESG factors in a new ecological and economic

paradigm
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Figure 2. presents the approach to data analysis and selection.
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The approach to data analysis and selection

Considering the links between the SDGs and the four key dimensions (social, environmental, gov-
ernance and economy) will allow us to determine whether and how the level of a country’s economic
development influences the degree to which SDG goals are implemented in the aforementioned areas,
and vice versa. In the process of achieving or transitioning towards sustainability and implementing
the SDGs, measurement is extremely important, as it enables monitoring and targeting actions to
strengthen those goals that are poorly implemented. Database and literature reviews can reveal
many relevant indicators and empirical studies, but they are not grouped into four key dimensions.
This approach fills a research gap in the literature. These considerations and research are intended to
help us answer two questions: do the identified SDG areas - Society, Environment, and Governance
- have a similar impact on the country’s level of economic development (Economy)? Or do the related
issues - ESGs - affect it with different strengths and in different directions?

Considering the links between the SDGs and the four key dimensions (social, environmental, gov-
ernance and economy) will allow us to determine whether and how the level of a country’s economic
development influences the degree to which SDG goals are implemented in the aforementioned areas,
and vice versa. To deepen relationships and establish dependencies, we used an approach a three-di-
mensional analysis. Our approach takes into account: Nexus between SDGs and the Environment (E)
Nexus between SDGs and the Society (S) Nexus between SDGs and the Governance (G) Three dimen-
sions - ESG allow us to refer to the nexus between economic growth and SDG (as the resultant ESG).

The findings offer practical implications for enhancing national (local and regional) policy frame-
works that support SDG implementation and strengthen economic growth while taking into account
ESG factors.

Nexus between SDG and the Environment (E)

The concept of the nexus between the SDGs and the environmental (factor E) addresses the intri-
cate interconnections linking the achievement of global sustainability targets with the state of natural
ecosystems and the factors shaping them. In today’s rapidly changing world, challenges such as
climate change, environmental degradation, pollution, and dwindling natural resources have under-
scored that sustainable development cannot be achieved in isolation from environmental steward-
ship.

DOI: 10.34659/€is.2026.98.3.1316



ECONOMICS AND ENVIRONMENT 3(98) = 2026

At its core, the nexus approach emphasizes that implementing any of the 17 SDGs - whether
related to poverty reduction, quality education, or technological innovation - requires a robust and
healthy environment. This approach allows us to achieve not only a more sustainable future, but also
indicates how to achieve synergies or build compromises between environmental conservation and
other developmental. Table 1 presents selected but nexus-specific studies illustrating the links
between the SDG targets and the Environment.

Table 1. Literature of the selected review summary illustrating the nexus between SDGs and the Environment

Author's Name

Vanham et al.
(2018)

Donkor & Chitakira
(2021)

Ponce &Khan
(2021)

Li, et al. (2022)

Krauss (2022)

Govindaswamy et
al. (2023)

Usubiaga-Liafio et
al., (2024)

Dogan et al. (2024)

Analysed variables

Indicator 6.4.1 measuring water use
efficiency and 6.4.2 measuring the level
of water stress (WS)

Access to safe water and sanitation
facilities; hygiene practices and water
quality indicators; integrated WASH
metrics

Renewable energy consumption levels;
Energy efficiency metrics; CO, emissions
data; Fossil fuel consumption, GDP, and
property rights indicators

Total-factor energy efficiency and carbon
emissions efficiency; Input-output
variables and production indices; CO,
emissions data

Qualitative analysis, case study, content
analysis of policy documents

Coverage of safe drinking water,
availability and quality of sanitation
facilities; wastewater management
practices; the impact of water scarcity
and pollution on agriculture, as well as
industry, ecosystems and responsible
consumption and production was
studied

Environmental quality indices (e.g., CO,
emissions, water quality, waste
management, biodiversity indicators)

CO, emissions, human capital, income,
R&D spending, technological innovation,
clean energy

Method (model)

Comparative Analysis of
indicators; the authors identify
seven essential elements that a
robust water stress indicator
should include; this forms the
benchmark against which the
current indicator is evaluated

Conceptual analysis and literature
review; qualitative method

Econometric analysis using panel
data models and causality tests

Systematic literature review and
bibliometric analysis, CiteSpace for
thematic mapping

Biodiversity protection indices,
land degradation indicators,
content analysis of progress
reports

Case study approach combined
with policy review and qualitative
analysis

Mixed-method approach with
bibliometric techniques combined
with content analysis to identify
thematic foci in SDG literature

Econometric modelling; the
autoregressive distributed lags
(ARDL) approach (Pesaraned
2007); QR regressions; time series
analysis

Subject of study/Duration

The study is performed by assess water stress.
Accounting for water storage elements such as
reservoirs, water recycling, and managed aquifer
recharge

Examines the interactions between water, sanitation,
and hygiene (WASH) components and how they
contribute to achieving SDG 6 (Clean Water and
Sanitation), while also highlighting linkages with
other SDGs such as health and sustainable
Cities/2015-2021

Explores long-term causal relationships between
renewable energy adoption, energy efficiency
improvements, and CO, emissions, highlighting the
role of institutional factors (such as property rights)
in steering environmental sustainability in developed
regions/ 1995-2019

Evaluates various definitions and models used to
measure energy and carbon efficiency, offering
insights into quiding policy frameworks for achieving
carbon neutrality post-Paris Agreement/ 2002-2021

Critical analysis of SDG 15 (Protecting life on land)
- assessing the inclusiveness and effectiveness of
indicators

Discussing how improvements in these areas have
downstream effects on public health, environmental
quality, and social equity

To explore how strong sustainability is represented
within SDG research, with a focus on environmental
dimensions

Analysis of the relationship between environmental
variables and the achievement of SDG goals/ 1990~
2022
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Author's Name Analysed variables Method (model) Subject of study/Duration

Circular economies in cities, resource
efficiency, integration of renewable
energy sources, sustainable solutions;
climate action

Literature analysis on the role of circular economies
Systematic literature review (impact on factor E) in SDG implementation. /
2015/2024

Puma et al. (2024)

Indicators related to water resources
(including flows, water quality, sewage
treatment efficiency), climate variables,
selected aspects of land development
that affect water availability and quality,
and the links between these variables
and SDG implementation

Integrated model simulation with
scenario analysis; hydrological
modelling taking into account
scenarios of the impact of
environmental policies and climate
change

The SDG linkages and integration were examined,
focusing on the linkages between water, energy and
food resources, with particular emphasis on the
region/ based on data from 1990-2015, a simulation
for 2036-2055 was prepared

Canamary et al.
(2025)

Conceptual analysis that
integrates various strands of
evidence from technological
advancements, regulatory policies,
and investment trends

Indicators of renewable energy
innovations; low-carbon emission
metrics; energy consumption patterns
and pollution levels

The aim of survey is map out the opportunities and
challenges of renewable energy innovations and
provide policy-relevant recommendations to enhance
the achievement of SDG targets/2015-2050

Kyei et al. (2025)

Source: authors' work based on the literature review.

The literature review presented above will discuss selected but important findings on the nexus
between SDGs and the Environment. The literature on the subject, as well as Table 1, shows a variety
of methodological approaches. Researchers use both quantitative methods (statistical analyses, sce-
nario modelling, DEA analysis, econometric modelling) and qualitative methods (case studies, con-
tent analysis, field interviews, policy documents). This approach provides a multi-faceted picture of
the challenges and progress in achieving the SDGs.

The analysis of the literature also provides findings in the environmental context in different
regions. The articles analyzed have a strong emphasis on environmental protection - from pollutant
emissions and air quality, through waste management, to biodiversity protection and water resources
management. The studies cover both developed and developing countries, refer to regions, but also
to specific cases of countries.

The research also shows the importance of public policies in shaping the conditions for achieving
SDG goals in terms of the Environment. The recommendations allow for the designation of paths/
strategies requiring synergy between technological innovations, proper management and legislative
support.

Nexus between SDG and the Society (S)

The literature review provides evidence that not only are there links between the defined SDGs
and the Society (factor S), but strong links between the SDGs and social issues have been proven. The
SDGs are deeply embedded in the social context, covering areas such as poverty, education, gender
equality, health and social justice. Many studies indicate that effective implementation of the SDGs
requires taking into account local (and regions/countries are difficult to compare) social and cultural
conditions (Table 2).
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Table 2. Literature review summary of the selected studies illustrating the nexus between SDGs and the
Environment

Author's Name

Gharesifard et
al. (2025)

Lami & Mecca
(2021)

Islam (2025)

Lietal. (2018)

Haoetal.
(2020)

Ezako (2024)

Razavi (2020)

Adipat &
Chotikapanich
(2022)

De Neve &
Sachs (2020)

Analysed variables

Citizen engagement; sustainability targets;
interlinkages in water-energy-food systems

Social interaction, Sense of security
Flexibility, basic needs, Social equity,
Social participation

LE - Life Expectancy; RFM — (Often
Interpreted as) Recency, Frequency,
Monetary; CHE — Current Health
Expenditure; EMP — Employment

Emissions of industrial pollution; Public
Participation; Efficiency of environmental
protection enforcement; GDP per capita;
Industrial structure; demographic variables:
urbanization level, population density

Life expectancy, population density, and
workforce demographics; socioeconomic
status, family/social support, health
practices, and health condition

Ahealthy life, a good education, and better
living standards, carbon emissions; official
development assistance, human
development index

Feminization, gender, labour between
women and men within household, carry
towards the environment, gender-responsive
urban and environmental responsibility

Training the future workforce, diversifying
the talent pool, investing in education are
analysed as key to the economy towards
sustainability; the connections between
gender and education and the role of
women in access to education were
analysed

SDG index; well-being onto GDP per capita

Method (model)

Qualitative analysis; case
studies; participatory research

Strengths, Weaknesses,
Opportunities, Threats (SWOT)
analysis, the Stakeholder
Analysis (SA), the Social
Return of the Investment
(SROI), Statistical analysis

Principal component analysis
(PCA); IV-GMM, panel quantile
regression, and moderating
regression analysis

The DID method; a case study
of a natural experiment of the
Map

Multivariate hazard models
and life table techniques

Autoregressive distributed lag
(CS ARDL), panel CS-ARDL
estimates, residual serial
correlation, AMG (Augmented
Mean Group) developed by
Eberhardt and Teal (2010),
CIPS test developed by
Pesaran

Systematic review of literature
and good practices

Systematic review of literature
and good practices

Univariate linear correlations
and OLS regressions; variance
decomposition methods

Subject of study/Duration

The study shows how citizen engagement can contribute
to achieving the SDGs by focusing on the complex and
sometimes interrelated nature of sustainability challenges,
in particular: SDG 3 (Good Health and Well-being), SDG 4
(Quality Education), SDG 6 (Clean Water and Sanitation),
SDG 11 (Sustainable Cities and Communities), SDG 13
(Climate Action), SDG 14 (Life Below Water), and SDG 15
(Life on Land)/ 2022-2025

Social impact, public participation, social equity

The analysis underscores the moderating role of
technological advancement and green innovation towards
implementing the tasks within the scope of pillar,S" on
SDGs/ 2002 to 2020

Public participation towards sustainability

Research indicates that enhanced healthcare systems not
only improve longevity but also reduce mortality rates and
improve overall quality of life, which implements SDG 3/
2002 t0 2014

The study aims to analyse how human development is
influenced by governance effectiveness, official
development assistance (ODA), and carbon emissions to
optimize their approach to achieving Sustainable
Development Goals (SDGs)/2005 to 2019

Research shows sustainable urbanization as a concept
that advances urban resilience and socially equitable
growth that minimizes ecological footprint in urbanized
areas to meet the needs of present and future society.
Thus, the study refers to the SDG goals, especially the
implementation of SDG 5 and SDG 11/ the research did not
indicate the research period

High-quality education will contribute to the development
of more stable and long-lasting communities by
broadening access to opportunities for long-term
sustainability and fostering greater tolerance within
society, and thus achieving the SDG goals, especially
access to education and individual development/ the
research did not indicate the research period

The empirical links between achieving the Sustainable
Development Goals (SDGs) were analysed and subjective
well-being. It was found that However, SDG12 (responsible
production and consumption) and SDG13 (climate action)
are negatively correlated with well-being/2015
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Author's Name  Analysed variables Method (model) Subject of study/Duration

The authors point out that the Sustainable Development
Goals (SDGs) often focus on promoting economic growth,

. Atotal number of 29 indicators directly Literature review; social which can lead to omitting the need for sustainable use of
Eisenmenger . . . . L
etal. (2020) referring to the naltural environment ecology approach; institutional na_tural resources. Itis postulate(_j that it is necessary to
' measured in physical; economic growth analysis shift the emphasis from economic growth alone to the

integration of environmental and social goals to ensure
long-term sustainability

Source: authors’ work based on the literature review.

The literature review shows that there are both synergies and trade-offs between different SDGs
towards the nexus between society and the environment. For example, actions for economic growth
(SDG 8) can conflict with environmental goals (SDG 13, 14, 15) if not managed appropriately. These
interactions are often contextual and dependent on the level of development of a given country or
region.

An important indication is that economic development should take into account the “leave no one
behind” principle and requires active inclusion of marginalised, excluded or unequally treated groups
in decision-making processes and the implementation of green development policies. Many actions
in the field of SDG implementation do not effectively reach those most in need, which undermines the
effectiveness of the SDGs in connection with the implementation of actions for a sustainable society.

There are significant gaps in data on the interactions between SDGs and society, especially in
developing countries. This makes it difficult to assess the effectiveness of policies and identify best
practices, which necessitates a systemic approach and data unification (this is a second problem,
because assessments are made qualitatively, because there is a data deficit in the field of SDG meas-
ures in the society area in many countries). The literature review provided information on the need
for a transdisciplinary approach that takes into account the complexity of the connections and the
availability of data between society, the economy and the environment.

Nexus between SDG and the Governance (G)

The relationship between SDGs and Governance (factors G) has been widely discussed in aca-
demic literature, reflecting the critical role governance plays in the successful implementation of the
SDGs. Researchers have explored how various governance factors - such as institutional quality,
political stability, transparency, participation, and rule of law - affect the ability of nations and organ-
isations to meet the SDGs. Below (Table 3) is a synthesis of key findings from the research on this
nexus.
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Table 3. Literature review summary of the selected review illustrating the nexus between SDGs and the

Governance

Author's Name  Analysed variables

Economic activity types (agriculture,
van Zanten &  industry, services)
van Tulder SDG targets (e.g., 8,9, 13,14, 15);
(2021) Governance mechanisms (institutional
frameworks, policy integration)

Institutional capacity, Policy coherence,

Hickmann et Multilevel governance, SDG
al. (2024) . . .

implementation strategies
Haas & . Organizational mandates, resource
Ivanovskis allocation, SDG prioritization
(2022) U0 P

SDG in 6 thematic modules, in particular:
Sachs etal Energy efficiency, fqod_qu§||ty, access to
(2019) health care, education indicators, natural

resource management, social equity,
governance

SDG implementation policy analysis
Glass &\ewig  including: Participation, Policy Coherence,
(2019) Reflexivity, Adaptation, Democratic
Institutions

Citizen participation, transparency and
accountability, rule of law, policy

Massey (2022) coherence, democratic institutions, social
and economic equality
Transparency and accountability, citizen
Ramzy et al. participation, rule of law, policy coherence,
(2019) democratic institutions, sustainable social

and economic development

Kaushik (2023) Human Development Index, SDG

Policy integration, institutional challenges,
Bogersetal.  coordination between global actors, social
(2023) and economic cohesion, institutional
adaptability

Source: authors’ work based on the literature review.

Method (model)

Systematic literature
review,

SDG interaction
mapping, qualitative
synthesis of positive
and negative
interactions

Scoping review,
Comparative
institutional analysis,
Meta-synthesis of
governance frameworks

Case study comparison,
Institutional capability
assessment

Policy analysis, review
studies and strategic
development scenarios

Conceptual analysis,
comparative case
study, literature
analysis

Qualitative, literature
analysis

Literature analysis,
case studies,
comparative policy
analysis

Institutional research,
comparative analysis,
index analysis

Document analysis,
global policy analysis,
case studies,
comparison of
governance theories

Subject of study/Duration

Research synthesise positive and negative interactions between
individual economic activities and SDG targets and discuss
implications for: integrated (nexus) governance approaches to the
SDGs. In particular, the nexus between the SDGs and the role of
the private sector in promoting sustainable development are
discussed; connections for improving statistical classifications to
monitor economic activities' SDG impacts/ 2005-2019

The research answers the question: where and how incremental
political changes are taking place due to the SDGs, and under what
conditions these developments can bolster sustainability
transformations. Thus, they analyse the nexus between the SDGs
and the ,G" factor/2015-2023

The research presents an appreciation of the role of designated
lead agencies in implementing the SDGs and concludes with
suggestions for improving the key international organizations
influence over SDG governance/ 2016-2021

They analysed 6 Transformation (thematic modules) of SDG and
identifies priority investments and regulatory challenges. They
determined that it is necessary to call for actions by well-defined
parts of government working with business and civil society

The analysis indicates that achieving the SDGs requires effective
governance that takes into account both cooperation with citizens
and the flexibility of institutions in response to change, as well as
policy coherence across sectors 2000 — 2020

The article assesses how the principles of good governance (such
as transparency, accountability, participation, rule of law) affect
the effectiveness of sustainable development policies. It presents
the impact of democratic institutions on the implementation of the
SDGs/2000-2020

The authors analysed the impact of good governance on the
implementation of the SDGs, analysis of good governance
principles, assessment of the role of democratic
institutions/2000-2020

The study examines the role of good governance in achieving
sustainable development in the Indian context, focusing on the
impact of good governance principles on success in achieving
sustainable development by examining specific cases and policy
examples in India/ 2012-2022

The study emphasizes that the SDGs have the potential to become
an integrating force in global governance towards sustainability,
but their effectiveness depends on overcoming institutional,
political and practical barriers. Coordination between international
actors and coherence of policies across countries and sectors are
crucial for these goals to be effectively implemented at the global
level/2015-2020

Achieving the SDGs requires an integrated approach that encompasses both changes in public
policy and transformations in the private sector and societies. Coordination between governments,
international organizations, the private sector and citizens will be key. The research presented is
mainly qualitative in nature, analyzing SDGs through the prism of governance policies and objectives.
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Nexus between economic growth and SDG

The interactions between economic activities (measured as economic growth and labeled “econ-
omy”) and the governance, society, and environmental dimensions of sustainable development have
not been systematically assessed, thus creating a vital operational bottleneck to achieving the SDGs.
One can point to key aspects of the nexus, but as has been pointed out, they do not fully reflect all
possible and directional conditions that should be analyzed:

1. Economic Growth as a Driver for SDGs:

Poverty Reduction: Economic growth can increase income levels, improve employment opportu-

nities, and reduce poverty (SDG 1) (Griggs et al., 2014; Zhu et al., 2022; Lakner et al., 2022; Fer-

reira et al,, 2023; Ochi et al., 2024; D’Amato & Russo, 2025);

Improved Infrastructure and Services: Growth can fund better healthcare (SDG 3), education

(SDG 4), clean water (SDG 6), and sanitation (Boeren, 2019; Campbell & Shore-Sheppard, 2020;

Chiu & Fong, 2023; Ocampo Cantillo & Benites, 2024);

Innovation and Investment: Growth fosters innovation, which can lead to green technologies and

practices supporting clean energy (SDG 7), responsible consumption and production (SDG 12),

and climate action (SDG 13) (Isik & Shahbaz, 2015; Eisenmenger et al. 2020; Gunawan et al,,

2020; Agbakwuru et al.,, 2024; Mu, 2024; Raghu et al.,, 2025; Ziolo et al., 2025).

2. Challenges and Trade-offs:

Environmental Sustainability: Rapid economic growth, especially if unregulated, may lead to

environmental degradation, pollution, and climate change, hindering SDGs related to life on land

and below water (SDGs 14 and 15) (Eisenmenger et al., 2020; Haas, 2023; Genders, 2023);

Inequality: Growth that is not inclusive can exacerbate income and social inequalities (SDG 10),

undermining social cohesion (Acemoglu & Robinson, 2010; Alvaredo et al.,, 2018; Apel, 2020;

Bhandari, 2024);

Resource Depletion: Overexploitation of natural resources for economic gain can threaten biodi-

versity and ecosystem health (Lampert, 2019; Ceglar et al., 2024; Sharma & Birman, 2024).

3. Sustainable Growth as a Goal:

The SDGs emphasize that economic growth must be inclusive and environmentally sustainable.

The concept of “green growth” or “low-carbon development” aims to decouple economic pro-

gress from environmental harm (Weick, 2016; Figueiredo & Rotaru, 2022; Adamowicz, 2022;

Wyszkowska, et al., 2020);

Policies promoting renewable energy, circular economy and sustainable agriculture exemplify

pathways to achieving growth aligned with SDGs (Abad-Segura etal., 2020; Valverde & Avilés-Pala-

cios, 2021; Ferraz & Pyka, 2023).

4. Measurement and Policy Implications:

Traditional metrics like GDP are insufficient alone; multidimensional indicators (e.g., Human

Development Index, Genuine Progress Indicator) better capture sustainable progress (Paul &

Adoji, 2022; Syuhada et al., 2023; Rijpma et al., 2024);

Integrating SDGs into economic planning ensures that growth benefits are broad-based and envi-

ronmentally sound (Censoro et al., 2019; Sass & Ponce Dentinho, 2023; Han et al., 2024; Sungka-

waningrum, 2024).

In sum, achieving the SDGs requires harmonizing economic growth with social equity and envi-
ronmental sustainability. Policies must foster inclusive, sustainable economic development that
advances human well-being without compromising the planet’s health, thereby creating a positive
nexus that accelerates progress across all SDGs. As the literature analysis has shown, the basic prob-
lem is measurement, because the existing indicators are ambiguous. Moreover, not all countries show
data, some achievements in the nexus are described and analyzed solely qualitatively.

To the best of the authors’ knowledge, no research has yet explored the relationship between the
degree of implementation of sustainable development goals and the achieved level of development of
the country, taking into account a three-dimensional approach based on ESG. This study fills this
research gap. The research also examines if there is a nexus process in the implementation of SDGs
between Environment (E), Society (S) and Governance (G) taking into account the economic growth
factors of the countries studied.
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All these issues, as well as the methods used by the cited authors and selected indicators, deter-
mined our research approach, adopted measures and methods.

Research methods

When designing the study, the authors faced significant limitations due to the availability of data
for individual countries over a longer time period. Although progress towards the SDGs is monitored
and changes in individual goals are recorded in an international database that is accessible to the
public (United Nations, SDG Indicators Database), the incomplete nature of this data prevents many
research methods from being used. Data gaps and the limited availability of measures for certain
years and countries mean that researchers are only able to use specific methods. Therefore, the
authors decided to select diagnostic variables (SDG measures, which are described later in this paper)
and build aggregate measures based on these variables using a modified linear ordering method
involving fixed patterns and anti-patterns. This method was applied to four identified areas: Society,
Environment, Governance and Economy. They then determined the relationship between the meas-
ures from the first three areas and the Economy area Relationships in the area of Economy and Gov-
ernance were assessed using aggregate measures relating to governance from the World Bank (World
Governance Indicators) because it was impossible to develop our own measure (lack of data for
selected SDG goals).

Nexus between economic growth and SDG

In the analysed literature, authors have often used aggregate measures to assess the level of sus-
tainable development at various territorial levels (e.g. Roszkowska & Karwowska, 2014; Zielak &
Gaspars-Wieloch, 2024, Cwiek et al.,, 2024, Bak, 2016, Roszkowska et al., 2017). A comprehensive
description and comparison of the multi-criteria methods used to directly assess unmeasurable phe-
nomena (such as the level of sustainable development, as defined by the authors) can be found in
E. Roszkowska’s (2024) study.

This study does not use any of the previously used methods directly. The intention was to estab-
lish measures reflecting the sustainable development level of EU countries in defined areas for two
distant years for which data are available (using SDG measures), and to determine the magnitude of
the obtained changes (hence the constant pattern and anti-pattern). Comparing aggregate measures
relating to the Economy with those in other areas (and calculating Pearson correlation coefficients)
enabled an assessment of their co-occurrence, indicating the direction and strength of this relation-
ship. Based on deliberately selected variables (taking into account the limitations described below),
synthetic measures were constructed to enable a multidimensional comparative analysis of EU coun-
tries. The analysis was conducted for the years 2013 and 2023, or neighboring years where data was
unavailable. Data for the analysis was obtained from the United Nations (SDG database), Eurostat, the
OECD, the World Bank and the Institute for Economics & Peace. Table 4 shows the variables that were
initially accepted for analysis. If a variable was eliminated, the reason is given in the comment.

In the case of many of the variables adopted for monitoring SDG progress, they appeared multiple
times in the database. The authors only used them once in their analysis, assigning them to a specific
area and taking the substantive relationship into account. The variables were selected based on sub-
stantive considerations, taking into account the measures used by other authors when dealing with
the analyzed subject matter (e.g. Zielak & Gaspars-Wieloch, 2024; Cwiek et al., 2024), as well as data
availability.
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Table 4. The variables adopted for constructing synthetic measures in the areas of Economy, Society,

Environment and Governance

Area

Economy

Society

Environment

Variables

8.1.1 Annual growth rate of real GDP per capita
8.2.1 Annual growth rate of real GDP per employed person
8.4.1 Resource productivity

9.2.1 Manufacturing value added (current United States dollars) as a proportion of GDP

(%)

9.3.1 Proportion of small-scale manufacturing industries in total manufacturing value
added based on international classification (%)

9.5.1 Research and development expenditure as a proportion of GDP (%)
17.3.1 Foreign direct investment (FDI) inflows (min United States dollars)
PKB per capita, euro

Gross fixed capital formation (investments) as percentage of gross domestic product
(GDP)

Total investment to GDP ratio (%)

1.2.7 At risk of poverty rate (cut-off point: 60% of median equalised income after social
transfers)

1.2.2 Proportion of population living in multidimensional poverty (%)
1.a.2 Proportion of total government spending on essential services (%)
3.2.1 Under-five mortality rate (deaths per 1,000 live births)

3.4.1 Mortality rate attributed to cardiovascular disease, cancer, diabetes or chronic
respiratory disease (probability) (%)

3.c.1 Health worker density, medical doctors (per 10,000 population)
4.1.2 Completion rate, wealth quintile and education level (%) — upper secondary

4.6.1 Proportion of population achieving at least a fixed level of proficiency in functional
skills, by sex, age and type of skill (%)

10.2.1 Proportion of people living below 50 percent of median income (%)

Unemployment rate - annual data

3.9.1 Age-standardized mortality rate attributed to household and ambient air pollution
(deaths per 100,000 population)

6.1.1 Proportion of population using safely managed drinking water services (%)

6.4.2 Level of water stress: freshwater withdrawal as a proportion of available freshwa-
ter resources (%)

7.1.2 Proportion of population with primary reliance on clean fuels and technology (%)
7.2.1 Renewable energy share in the total final energy consumption (%)

7.3.1 Energy intensity level of primary energy (megajoules per constant 2021 purchasing
power parity GDP

7.b.1 Installed renewable electricity-generating capacity (watts per capita)

Stimulant
(S)/
Destimu-
lant (D)

S

o O w»w o w »w »w ! w »n w»w

(w)

w

(w)

Data source

United Nations
United Nations
Eurostat

United Nations

United Nations

United Nations
United Nations
Eurostat

Eurostat

Eurostat

Eurostat

United Nations
United Nations
United Nations
United Nations

United Nations
United Nations
United Nations

United Nations

Eurostat

United Nations

United Nations

United Nations

United Nations
United Nations
United Nations

United Nations

13

Comments

high correlation
with other
variables

high correlation
with other vari-
ables

high correlation
with other vari-
ables

incomplete data

high correlation
with other vari-
ables

incomplete data

lack of diversity
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Stimulant
Area Variables S/ . Data source
Destimu-
lant (D)
Environment  8.4.2 Domestic material consumption per capita (tonnes) D United Nations
9.4.1 Carbon dioxide emissions per unit of GDP PPP (kilogrammes of CO2 per constant D United Nations
2021 United States dollars)
11.3.1 Ratio of land consumption rate to population growth rate D United Nations
12.5.1 Proportion of municipal waste recycled (%) S United Nations
13.2.2 Total greenhouse gas emissions without LULUCF for Annex | Parties (Mt CO, D United Nations
equivalent)
15.1.1 Forest area as a proportion of total land area (%) S United Nations
15.3.1 Proportion of land that is degraded over total land area (%) D United Nations
Governance  16.5.2 Bribery incidence (% of firms experiencing at least one bribe payment request) D United Nations
16.6.2 Proportion of population satisfied with their last experience of public services, S United Nations
government services (%)
16.7.2 Proportion of population who believe decision-making is inclusive and responsive S United Nations
(%)
16.a.1 Countries with National Human Rights Institutions in compliance with the Paris S United Nations
Principles

Table 5. Brief description of the World Governance Indicators and Global Peace Index

Index

Control of Corruption

Government Effectiveness

Political Stability and Absence
of Violence/Terrorism

Regulatory Quality

Rule of Law

Voice and Accountability

Global Peace Index

Description

Control of corruption captures perceptions of the extent to which public power is exercised for private
gain, including both petty and grand forms of corruption, as well as ,capture” of the state by elites and
private interests.

Government effectiveness captures perceptions of the quality of public services, the quality of the civil
service and the degree of its independence from political pressures, the quality of policy formulation
and implementation, and the credibility of the government's commitment to such policies.

Political Stability and Absence of Violence/Terrorism measures perceptions of the likelihood of political
instability and/or politically motivated violence, including terrorism.

Regulatory quality captures perceptions of the ability of the government to formulate and implement
sound policies and regulations that permit and promote private sector development.

Rule of law captures perceptions of the extent to which agents have confidence in and abide by the
rules of society, and in particular the quality of contract enforcement, property rights, the police, and the
courts, as well as the likelihood of crime and violence.

Voice and accountability captures perceptions of the extent to which a country's citizens are able to
participate in selecting their government, as well as freedom of expression, freedom of association, and
a free media.

Index is calculated using 23 qualitative and quantitative indicators from highly respected sources, and
measures the state of peace across three domains:

~ the level of Societal Safety and Security,

- the extent of Ongoing Domestic and International Conflict,

- and the degree of Militarization.

Note: This table lists the individual variables from each data source used to construct this measure in the Worldwide Governance
Indicators. Please note that the table refers to the questions in the most recently used edition of each source in the WGI. Questions in
some sources have changed over time and some sources have been discontinued from the WGI. For more details, please refer to the
data files for each source available at https:/www.worldbank.org/en/publication/worldwide-governance-indicators/documentation.
More information about Global Peace Index https://www.visionofhumanity.org/chart-of-the-week-indicators-of-peace/.

Source: authors’ work based on https:/www.worldbank.org/en/publication/worldwide-governance-indicators/interactive-da-
ta-access, https://www.economicsandpeace.org/wp-content/uploads/2024/06/GPI-2024-web.pdf

14

Comments

incomplete data

incomplete data
incomplete data
incomplete data

incomplete data
incomplete data

incomplete data

Stimulant (S)/
Destimulant (D)

S
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As it was not possible to construct a synthetic measure in the area of Governance due to a lack of
data for SDG purposes, the analysis used aggregate measures from the World Bank - aggregate and
individual governance indicators for six dimensions of governance: Voice and Accountability; Politi-
cal Stability and Absence of Violence/Terrorism; Government Effectiveness; Regulatory Quality; Rule
of Law; Control of Corruption (World Bank) and the Institute for Economics & Peace (Global Peace
Index). A brief description of these measures can be found in Table 5.

A multidimensional analysis of the level of sustainable development in the aforementioned areas
was conducted based on an integrated system of individual indicators, employing taxonomic analysis
methods. The starting point for assessing the level of sustainable development (and the degree of
achievement of the SDGs) in EU countries was the indicators proposed in the United Nations data-
base for monitoring them. On this basis, a preliminary selection of variables was made. To examine
the diversity of sustainable development levels, the TOPSIS (Technique for Order Preference by Sim-
ilarity to Ideal Solution) benchmark measure of development proposed by Hwang and Yoon (1981,
1995) was used. They had described this a year earlier (Yoon, 1980; Yoon & Hwang, 1981). The model
and anti-model were established to enable comparison and assessment of changes between the ana-
lyzed years.

The main advantage of the TOPSIS method is its simplicity and clarity, which makes results easier
to interpret. It is particularly useful for time-based comparisons as it enables changes in criterion
values to be analysed over consecutive periods, allowing progress or regression in assessed alterna-
tives to be tracked. Thanks to data normalisation and the use of a common scale, results can be com-
pared across different time points. This makes it easier to identify trends and evaluate development
dynamics, and enables the quick and objective selection of the best alternatives at each stage of the
analysis process.

The taxonomic analysis was carried out in the following stages of the research: selection of diag-
nostic features; verification of feature variability; verification of feature correlation; stimulation and
normalization of features; and construction of a synthetic measure. The diagnostic variables were
selected according to formal and substantive criteria to ensure they were the most important for the
analysis (Roszkowska & Karwowska, 2014). The selection of variables depended on the availability,
reliability and completeness of the data.

These results were then used to evaluate the level of sustainable development achieved by EU
countries in the specified areas. Based on these results, the authors sought to identify relationships
between the selected areas and the economy in individual countries. Pearson correlation coefficient
was used for this purpose. The statistical significance of these coefficients was also calculated.

Results of the research

The values were calculated for each EU country in three categories of sustainable development
using the TOPSIS formula. (Bak, 2016; Roszkowska et al., 2017). These values are presented in Table
6. and were used to determine changes. Countries with higher values occupy higher positions in the
ranking. The exception in this respect is the Global Peace Index (the lower the value, the better).
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Table 6. Synthetic measure values in the areas of the Economy, Society, Environment

Austria
Belgium
Bulgaria
Croatia
Cyprus
Czechia
Denmark
Estonia
Finland
France
Germany
Greece
Hungary
Ireland
Italy
Latvia
Lithuania
Luxembourg
Malta
Netherlands
Poland
Portugal
Romania
Slovakia
Slovenia
Spain

Sweden

Value

2013
0,4060
0,4060
02735
0,3261
0,3706
03242
0,4300
0,3400
0,3993
04168
04012
03711
03173
04314
0,4259
03211
0,3338
0,5258
05704
04794
0,2887
0,3425
0,2822
0,3137
03711
0,3904

04381

Rank

9

10

27

20

16

21

18

25

26

24

15

13

Economy
Value

2023
0,4025
0,4425
03224
0,4000
0,4820
0,3445
04344
0,3210
03731
04158
0,4102
0,3790
02992
0,3804
04542
0,3289
02913
0,4329
04675
04377
03128
03979
0,3440
0,3416
0,4086
0,4195

0,4006

Rank

22

27

25

20

21

Change

-0,0035

0,0365
0,0489
0,0739
01114
0,0203

0,0044

-0,0190
-0,0262

-0,0010

0,0090

0,0079

-0,0181

-0,0510

0,0283

0,0077

-0,0425
-0,0929
-0,1029

-0,0417

0,0242
0,0554
0,0618
0,0279
0,0375

0,0290

-0,0375

Value

2013
04180
0,3841
0,2617
0,3219
0,3660
04102
0,4087
0,3749
04147
0,3922
0,4054
0,3249
0,3231
0,3740
0,3725
0,3087
0,3443
04120
0,3921
0,3898
0,3478
0,3488
0,2792
0,3205
0,3951
0,3185

04175

Rank

1

27

22

20

21

26

23

24

Society
Value

2023
0,3334
0,3156
0,2437
0,2710
0,3176
0,3523
0,3421
0,3016
0,3255
0,2848
0,3297
0,2681
0,2882
0,3227
0,3026
0,2678
0,2733
0,3330
0,8450
0,3311
0,3143
03177
0,2181
0,2476
0,3487
02702

0,3222

Rank

26

21

24

20

27

25

22

Change

-0,0847
-0,0685
-0,0180
-0,0509
-0,0484
-0,0579
-0,0666
-0,0733
-0,0892
-0,1074
-0,0756
-0,0568
-0,0349
-0,0513
-0,0699
-0,0409
-0,0710

-0,0790

0,4529

-0,0587
-0,0335
-0,0311
-0,0611
-0,0729
-0,0464
-0,0483

-0,0953

Value

2013
0,7892
0,5439
05729
0,6675
0,5731
0,5641
0,6834
0,5384
0,5994
05319
0,4487
0,6031
0,6060
0,6281
05611
0,7094
0,6354
0,6184
0,4940
0,5665
0,4507
06776
0,6077
0,6022
0,6610
0,5656

0,8263

Rank

20

23

Environment

Value

2023
0,7554
0,5442
05214
0,6698
0,5631
0,5509
0,6857
06120
0,6602
0,56237
0,4425
06132
06028
0,6359
0,5426
0,7054
0,6764
0,6576
05176
0,6356
04528
0,6794
0,5667
0,6069
0,6545
0,5561

0,7678

The results of the calculations show that the measures taken over the past 10 years have improved
the situation in most countries in the areas of Economy (16 countries) and Environment (14 coun-
tries) - the aggregate measures have increased. However, during the same period, the situation in all
countries has deteriorated in the area of Society (with the exception of Malta).

In the Economy category, Cyprus (16th in 2013), Malta (1st) and Italy (7th) were among the top
performers in 2023. During the analyzed period, Cyprus recorded the greatest improvement in its
ranking, rising from 16th to 1st place, while Ireland recorded the greatest decline, falling from 5th to
16th place. On the other hand, Lithuania, Hungary and Poland were in the weakest position in this
area in 2023. It should be noted that Lithuania fell from 19th to 27th place, while the other two coun-
tries remained virtually unchanged. It is also worth noting that, despite an increase in the aggregate

Rank

21

24

23

27

25

26

16

Change

-0,0338

0,0003

-0,0614

0,0023

-0,0099

-0,0132

0,0023
0,0737

0,0608

-0,0082

-0,0062

0,0100

-0,0032

0,0078

-0,0185

-0,0040

00411
0,0392
0,0236
0,0691
0,0021

00018

-0,0410

0,0047

-0,0066
-0,0095

-0,0585
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measure, Greece fell in the ranking, meaning that other countries improved their situation to a greater
extent.

In the Environment category, the highest scores were achieved by Sweden, Austria and Latvia in
2023, unchanged from 2013. Germany, Poland and Malta ranked lowest, also unchanged. Meanwhile,
Estonia recorded the biggest improvement in its ranking (up from 23rd to 14th), while Bulgaria
recorded the biggest decline (down from 17th to 24th).

Improvements in the Economy were not accompanied by positive changes in Society. In this area,
only Malta saw an increase in the aggregate measure. The largest decline in the measure was observed
in France, Sweden and Finland.

The calculated synthetic measures in the three indicated areas were compared with the Govern-
ance measure values (Table 7).

Table 7. Synthetic measure values in the areas of Governance — World Governance Indicators and Global Peace

Index

S B To st B e R T e

2013 2023 2013 2023 2013 2023 2013 2023 2013 2023 2013 2023 2013 2023
Austria 1.299 1.316 1.537 1.134 1.571 1.327 1.364 0.728 1.482 1.361 1.834 1.747 1.457 1.411
Belgium 1.455 1.523 1.604 1.337 1.702 1.037 0.940 0.404 1.284 1.168 1.457 1.295 1.373 1.326
Bulgaria 1.655 1.643 0328 0138  -0.013 0.047 0171 0.342 0.549 0.408 0147 -0.007 0.337 0.389
Croatia 1.571 1.450 0.107 0.182 0.675 0.713 0.643 0.598 0.370 0.644 0.178 0.361 0.514 0.570
Cyprus 1.892 1.904 1.239 0.333 1.360 0.738 0.563 0.410 0911 0.778 1.030 0.628 0.981 0.975
Czech 1.427 1.379 0.299 0.768 0916 1114 1.085 0.967 1.079 1.304 1.024 1.142 0.984 1.077
Denmark 1223 1.310 2.399 2.376 1.943 2.016 0.959 0.851 1.800 1.840 1.902 1.909 1.666 1.665
Estonia 1.652 1.563 1.181 1.538 0.967 1.263 0.748 0.661 1.439 1.430 1.191 1.426 1117 1.220
Finland 1.359 1.399 2.200 2222 2181 1.739 1.385 0.714 1.842 1.765 1.956 1.967 1.574 1.633
France 1.749 1.939 1.304 1.185 1.482 1.145 0.449 0.344 1.150 1.154 1.402 1.181 1219 1.155
Germany 1511 1.456 1.798 1.664 1.510 1.185 0.928 0.587 1.544 1.457 1.642 1.551 1.406 1.461
Greece 2.071 1.890 -0.075 0.098 0.357 0.148 0.171 0.240 0.628 0.579 0.467 0213 0.687 1.012
Hungary 1.496 1.508 0.294 0.000 0.678 0.373 0.797 0.732 0.900 0.318 0.583 0.427 0.737 0.360
Ireland 1.400 1312 1.646 1.575 1.504 1.591 0.901 0.902 1.574 1.749 1.709 1.634 1312 1.483
Italy 1.729 1.662 0.071 0.550 0.532 0.611 0.495 0.583 0.779 0.644 0.436 0.390 0.954 1116
Latvia 1.709 1.582 0.321 0.698 0.879 0.697 0.594 0.591 1.037 1172 0.762 1.040 0.770 0.993
Lithuania 1.730 1.671 0.419 0.782 0.826 1.050 0.965 0.742 1.147 1.338 0.830 1.267 0.940 1.071
Luxembourg na. na. 2.116 1.927 1.622 1914 1.335 1.054 1.77 1.929 1.808 1.752 1.631 1.633
Malta n.a. na. 0.976 0.110 1.251 0.397 1.043 0.858 1.291 0.687 1.326 0.702 1.156 0914
Netherlands 1.508 1.490 2.017 1.867 1.809 1.626 1.144 0.658 1.761 1.791 1.825 1.643 1.567 1.556
Poland 1.507 1.634 0.646 0.565 0.659 0.421 0.973 0.560 1.053 0.780 0.840 0.459 0.998 0.626
Portugal 1518 1.333 0.912 0.696 1.194 0.988 0.749 0.713 0.798 0.755 1.039 1.068 1.067 1.211
Romania 1.585 1.649 -0.301 0.040 0.135 -0.093 0.179 0.374 0.634 0.319 0.190 0.437 0.311 0.503
Slovakia 1.606 1.578 0.049 0.293 0.725 0.230 1.120 0.573 0.928 0.602 0.464 0.603 0.960 0.912
Slovenia 1.404 1.334 0.722 0.777 1.001 1.039 0.882 0.819 0.625 0.731 0.995 1.039 1.002 1.079
Spain 1.608 1.649 0.927 0.629 1.168 0.752 0.012 0.287 0.933 0.694 1.025 0.823 0.989 1.195
Sweden 1.421 1.625 2.239 2.028 1.789 1.601 1.128 0.758 1.895 1718 1.951 1.604 1.658 1.575

Source: authors’ work based on https:/www.worldbank.org/en/publication/worldwide-governance-indicators/interactive-da-
ta-access and https://www.economicsandpeace.org/.
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When analyzing the governance indices, it should be noted that Denmark, Luxembourg and Fin-
land performed best, while Bulgaria, Romania and Greece performed worst. Compared to 2013, the
situation deteriorated in Malta, Belgium, Poland, Cyprus and Slovakia in 2023.

Having calculated the changes in the analyzed areas, we attempted to assess whether changes in
the economy had impacted the other areas (i.e. whether there was a correlation between them). To
this end, Pearson’s correlation coefficients were calculated (along with their respective significance
levels). The results of this analysis are presented in Table 8.

The Pearson correlation coefficients of synthetic measures and their changes in 2023/2013

Requirements 2013 2023 Change 2023/2013
Economy Society 0.674* 0.420% -0.358
Economy Environmental -0.011 -0.04 -0.468*
Economy Global Peace Index -0.248 0.029 0.129
Economy Control of Corruption 0.665* 0.268 0.117
Economy Government Effectiveness 0.662* 0.324 -0.115
Economy Political Stability and Absence of Violence/Terrorism 0.385* 0.015 0.27
Economy Regulatory Quality 0.618* 0.191 0.054
Economy Rule of Law 0.693* 0.223 0.197
Economy Voice and Accountability 0.709* 0.476* 0.229

* — statistically significant at the level of p-value<0.05.

It is worth noting that there is a fairly strong correlation between the level of sustainability in the
Economy and Society area (the correlation coefficients are positive and statistically significant in
both analyzed years). Furthermore, given the level of development of the countries under analysis, it
could be assumed that improving the economic situation would contribute to improving the state of
the environment. However, the calculated indicators do not confirm this assumption. The correlation
between changes in synthetic values in the Economy and Environment was -0.468, which is statisti-
cally significant. This can be interpreted to mean that the economic situation of a country improved
while its environment deteriorated. This may indicate the excessive exploitation of natural resources
and pollution, which is likely to result in a deterioration in living conditions for the population. There-
fore, it can be concluded that the economic growth achieved in the analyzed countries cannot be
described as ‘green.

In the case of the relationship between the Economy and Governance, it can be seen that the cal-
culated correlation coefficients were only statistically significantin 2013 (and in the case of Voice and
Accountability, also in 2023). These confirm the coexistence of positive changes in both the economy
and governance. However, a similar relationship cannot be observed in 2023, suggesting that the
functioning of the economy is independent of the factors that shape the quality of governance.

Discusion/Limitation and future research

The implementation of sustainable development goals should undoubtedly contribute to eco-
nomic, social and environmental development, based on the principles of governance. Improvements
in the economic sphere should promote social development and mitigate the adverse environmental
effects of human activity, representing a critical development priority in the context of mounting ESG
risks. The issue of linking the achievement of SDG goals with the Environmental area and the Econ-
omy has been addressed in the literature (this is discussed in particular by: Vanham et al.,, 2018;
Donkor & Chitakira, 2021; Ponce & Khan, 2021; Li et al., 2022; Krauss, 2022; Govindaswamy et al.,
2023; Puma et al,, 2024; Canamary et al,, 2025; Kyei et al., 2025). The results demonstrate the desired
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direction of change, both in terms of multifactorial and individual factors contributing to the achieve-
ment of SDG environmental goals (this is discussed in particular by: Griggs et al., 2014; Isik & Shah-
baz, 2015; Weick, 2016 ; Eisenmenger et al. 2020; Gunawan et al., 2020; Abad-Segura et al., 2020;
Valverde & Avilés-Palacios, 2021; Zhu et al., 2022; Lakner et al., 2022; Paul & Adoji, 2022; Adamowicz,
2022; Figueiredo & Rotaru, 2022; Ferreira et al., 2023; Ferraz & Pyka, 2023; Syuhada et al., 2023; Ochi
etal, 2024; Rijpma et al., 2024; Agbakwuru et al., 2024; Mu, 2024; Zioto et al., 2025; D’Amato & Russo,
2025; Raghu et al., 2025) . The review of research shows that limited attention is devoted to the anal-
ysis of the nexus between the implementation of SDGs and the achieved level of development of the
country using a three-dimensional ESG approach; hence, this article attempts to fill this literature
gap.

Our study analyzed the relationship between the degree to which sustainable development goals
were achieved in three areas (society, environment and governance) and the level of development
achieved by the country (economy). Considering the implementation of the SDGs from the perspec-
tive of these three areas, we sought to answer the question of which groups of factors are related to a
country’s level of development.

The study suggests changes in the sustainability rankings across all three ESG factors analyzed in
the decade 2013-2023. Over this decade, the leading countries in the rankings shifted, with many
countries improving their positions. However, there was also visible development, reflected in the
growth of aggregate measures. This means that despite positive changes in all countries analyzed, the
situation improved, but some countries made changes much faster. We have confirmed the impact of
the economic factor in our research and this impact is evident, as also confirmed by the literature
(Abad-Segura et al,, 2020; Valverde & Avilés-Palacios, 2021; Zanten & Van Tulder, 2021; Ferraz &
Pyka, 2023; Zioto et al., 2025). It can be argued that a strong economy and innovations fostering
positive environmental change imply changes in the implementation of the SDG goals. Our results are
consistent with the results of the study by (Ricciolini et al., 2022; Adamowicz, 2022; Paul & Adoji,
2022; Caglar & Giirler, 2022; Haas, 2023; Sass & Ponce Dentinho, 2023; Bhandari, 2024; Puma et al,,
2024; Canamary et al,, 2025; Ziolo et al. 2025).

The results of the study indicate changes in sustainability rankings across all three analysed
areas between 2013 and 2023. Over the course of this decade, the leaders in the rankings have
changed, with many countries improving their position. There was a visible increase in the level of
aggregate indicators. Despite the increase in measures, the position of some countries deteriorated
because other countries achieved faster improvements in the situation, as reflected in diagnostic
variables. Our research confirmed that most countries achieved favourable changes in economic
terms, as would be expected and as is also confirmed by scientific publications (Abad-Segura et al,,
2020; Valverde & Avilés-Palacios, 2021; Zanten & Van Tulder, 2021; Ferraz & Pyka, 2023; Zioto et al,,
2025). It could be argued that a strong economy promotes positive environmental changes and
favourable implementation of the SDGs in this area, as confirmed by the study’s results. Our results
are consistent with those of Ricciolini et al. (2022), Adamowicz (2022), Paul and Adoji (2022), Caglar
and Giirler (2022), Haas (2023), Sass and Ponce Dentinho (2023), Bhandari (2024), Puma et al.
(2024), Canamary et al. (2025) and Zioto et al. (2025).

When we began the study, we assumed that there was a strong correlation between the level of
sustainable development in an economy and society. Given the level of development of the countries
analyzed, it was assumed that improving the economic situation would contribute to improving the
state of the environment. Unfortunately, however, the results of our study, based on the calculated
indicators, do not confirm this assumption. Our study provided evidence that, while the economic
situation in the analyzed countries improved, the state of the environment deteriorated (the correla-
tion between changes in synthetic values in the areas of economy and environment was -0.468).
Furthermore, it is questionable whether the situation in the analyzed countries has deteriorated in
the social sphere. These research results could be due to many factors, primarily an excessive focus
on investments in improving the quality of the Economy area, which, given the uneven allocation of
resources, leads to disproportionality. It is difficult to argue that the area of Society is neglected, as
empirical studies by other authors clearly demonstrate the role of this factor in stimulating environ-
mental change and achieving the SDGs. (Li et al. 2018; Islam, 2025) Given the level of development of
the analyzed countries, we assumed that economic improvement would contribute to environmental
improvement. However, our research based on calculated indicators does not confirm this assump-
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tion. This finding is our contribution, showing that not always improvement, strengthening and
investment in the economy will bring positive changes towards environmental improvement. Our
research shows that a country experiencing economic improvement may experience a simultaneous
deterioration of its environment. Our detailed finding is not supported by previous empirical studies
of the implementation of individual SDG targets (Krauss, 2022; Dogan et al., 2024; Usubiaga-Liafio et
al,, 2024; Canamary et al., 2025) and constitutes an extension of the empirical research conducted in
the literature on the subject.

However, the results of our research are consistent with the latest assessment of SDG achieve-
ment conducted by Sachs et al. (2025). They noted that, with the exception of SDG 1, the others have
experienced negative changes or stagnation. SDGs 2, 12, 13, 14 and 17 received the worst ratings.
Conversely, there has been a noticeable improvement in economic-related goals (especially SDG 1).
Therefore, it can be concluded that the results of our research are essentially consistent with this
latest assessment. However, our approach allows for assessment over a much longer time horizon.

We also obtained an answer to the question whether changes in the Economy area have an impact
on the remaining components of the perspective of ESG factors, which means that we aimed to deter-
mine whether there is any co-occurrence between them? Given the strong drive to change the SDGs
related to society, it is expected that pursuing sustainability through a focus on SDG targets should
yield results alongside economic change. Our study found that improvements in the Economy and
Society domain were not accompanied by positive changes in the Society domain.

We also demonstrated that in areas related to Governance and areas indirectly related to Society,
such as Voice and Accountability, Rule of Law, Regulatory Quality, Control of Corruption, and Govern-
ment Effectiveness, we observed changes in the analyzed relationship (Table 8). A weakening of the
relationship is visible, but with a positive impact. The achieved results can be explained by intensified
activities in the initial period of the analyzed decade, while their impact is expected in the final period
(2023).

Given the results achieved, we propose a change in the approach to analyzing SDG goals, taking
into account the level of a country’s development. This analysis should be conducted by considering
the grouping of SDG goals and their impact on a given country’s level of development. This approach
will ensure sustainability in all ESG contexts. It will also answer the question of how the economy
contributes to improving the achievement of SDG goals. This approach is illustrated in Figure 3.

new concept the analysis of SDG

evalutiun}'change goals taking into account the level
of development of the country and

old/traditional concept based on

the analysis of individual SDG goals
and factors
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Figure 3. Change in the approach to analysing SDG goals — proposed change focused on ESG
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This means that when actions related to individual SDGs are considered from a single perspective
of ESG factors, they demonstrate progress. However, considering them together (simultaneously) and
analysing their contribution to sustainability may not always be positive due to the combined per-
spective of ESG factors.

The research confirmed that there are differences in the achievement of SDGs between individual
countries studied, although they do not always result from increased economic development. Our
research has shown that a country’s level of economic development does not necessarily influence
how well sustainable development goals are achieved in specific areas. The three groups of sustaina-
ble development goals identified - society, environment, and governance - are of significant impor-
tance. However, achieving goals in the economic area did not contribute to achieving goals in the
environmental area. The correlation coefficient for changes between 2023 and 2013 was statistically
significant and clearly negative. Conversely, positive economic changes were accompanied by posi-
tive societal changes (positive and statistically significant correlation coefficients).

Conclusions

The current new ecological and economic paradigm (Ehrilch, 1989) is based on the links between
sustainable development goals, in particular environmental goals, and the impact of the economy on
society issues, giving priority to nature issues. Our approach extends and complements the indicated
paradigm with a comprehensive approach based on the ESG concept (first defined in the UN Global
Compact Office document (2024)).

The issue of achieving SDG goals is frequently addressed in practice. Individual goals are most
often analyzed in the context of their implementation and contribution to sustainability. The second
area is the analysis of SDG goals and their impact on climate change. The third area in which SDG
goals are analyzed is the context of the economy, particularly its level of development and environ-
mental impact. There is a lack of research on the nexus between the degree of implementation of
sustainable development goals and the achieved level of development in the country in the context of
a three-dimensional approach (ESG). Our study fills this gap, and the key findings are as follows:

During the analysed period, most countries achieved an improvement in the degree of SDG target
achievement in the economic area (an increase in the synthetic measure in this area).

However, this improvement was not reflected in rising aggregate environmental indicators, as the
authors had expected. It would seem that countries achieving improvement in the economic area
care about the state of the natural environment. However, the results of the correlation analysis sug-
gest otherwise. Pearson’s correlation coefficients are statistically significant and negative.

As might be expected, improvement in achieving objectives in the Economy area is also accompa-
nied by positive changes in the Society area (fairly high positive correlation coefficients which are
statistically significant).

Factor governance only had a significant positive impact on the economy in the first year under
analysis (in 2023, all indicators were statistically insignificant). This may indicate that changes
resulting from political and ethical conditions have diminished the role of good governance in eco-
nomic development.

It should be emphasized that the co-occurrence of changes in three distinct SDG goal areas in
relation to the economy could only be observed in the first year of the analysis, with the exception of
societal changes. Therefore, it can be assumed that changes caused by the outbreak of the pandemic,
armed conflict in Ukraine, associated military spending, and other conditions related to changes in
management perspectives in Europe and worldwide have diminished the importance of the SDGs.

Thus, our findings allowed us to verify the hypothesis and achieve the research objectives. Our
study complements the paradigm indicated by (Ehrilch, 1989). It should be noted that positive eco-
nomic changes are not necessarily accompanied by social and environmental changes. Therefore, it is
necessary to consciously shape public policies relating to all the analysed aspects in order to pursue
sustainable development.

In our research we encountered three types of limitations and based on them we can formulate
postulate for the authorities and international statistical organizations. The study was limited by the
availability of indicators, with limited access to data due to a lack of measurement. It could be argued
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that public authorities building knowledge bases for SDG monitoring should strive to obtain data
from individual countries, and that the indicators adopted for monitoring individual SDGs should be
verified and precisely defined. Currently, there is no continuity in the approach. The second barrier,
which we consider a limitation of the study, is the availability of data in Governance. Because the
approach to ESG is still being refined (due to the relatively recent introduction of reporting and tax-
onomy), this area requires specific efforts to standardize comparisons and measurement.

The research approach used - employing the TOPSIS method - ensures the multidimensional-
ity of the study. This enables not only the ranking of individual countries, but also the determination
of each country’s distance from both an ideal and an anti-ideal country, as well as showing the
strength of influence (positive or negative). Of course, one should be aware of the limitations of the
method, especially taking into account the initial set of diagnostic characteristics and existing varia-
bles (frequently changing indicators, the possibility of using the same indicators for two SDGs, lack of
data continuity) and expert selection of indicators. For this reason, it seems important to carry out
further systematic research using the described method for successive periods with pre-defined indi-
cators.

The results of our research may be useful for government decision-makers in the process of
designing, implementing, and monitoring the implementation of SDG goals. Furthermore, knowledge
of the relationship between the achievement of SDG goals and the country’s achieved level of devel-
opment in the context of a three-dimensional approach (SDG) is particularly important in designing
and verifying sustainable development policies and policies aimed at achieving milestones set by the
implementation of individual SDG goals. In particular, it is recommended that decision-makers
responsible for the environment, regional development, social issues, and procedures (quality of leg-
islation, efficiency of implementation, and achieved results) coordinate and join their efforts in
designing and introducing solutions and innovations that not only enable the achievement of SDG
goals but also enable them to achieve a higher level of development in the country in the context of a
three-dimensional approach (ESG). Policymakers, in particular, should create advisory teams respon-
sible for preparing development strategies for sustainable development, including ESG risk reduc-
tion. The development of such strategies should result from joint discussions on the shape of how to
implement and finance SDG goals while mitigating ESG risks.
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REALIZACJA CELOW ZROWNOWAZONEGO ROZWOJU
A POZIOM ROZWOJU KRAJU — ANALIZA TROJWYMIAROWA

STRESZCZENIE: W niniejszym opracowaniu autorzy analizujg zwigzek miedzy stopniem realizacji celéw zréwnowazo-
nego rozwoju (SDG) w trzech wymiarach: Spoteczenstwo, Srodowisko i Dobre Zarzadzanie, a osiggnietym poziomem
rozwoju gospodarczego w krajach UE. Za pomocg metody TOPSIS skonstruowano miary zréwnowazonego rozwoju
w oparciu o dane SDG i Banku Swiatowego z lat 2013 i 2023. Do poréwnania relacji miedzy rozwojem gospodarczym
a trzema wymiarami ESG wykorzystano analize korelacji. Chociaz wiekszo$¢ krajéw poprawita swoje wyniki gospodarcze
i wskazniki Srodowiskowe, prawie wszystkie odnotowaty spadek wskaznikdw spotecznych. Sposrdd zidentyfikowanych
obszaréw stwierdzono jedynie dodatnig korelacje miedzy gospodarkg a spoteczeristwem. Czynniki zwigzane z zarzadza-
niem wykazywaty silne korelacje z rozwojem gospodarczym tylko w 2013 r. Badania pokazuja, ze sam wzrost gospodar-
czy nie gwarantuje zrownowazonego rozwoju w odniesieniu do czynnikéw ESG. Decydenci polityczni musza przyjac
zintegrowane strategie, koordynujac jednoczesnie polityke gospodarcza, spoteczng, srodowiskowa i dobrego rzadzenia,
aby zapewni¢ zréwnowazony rozwgj. Niniejsze badanie wypetnia luke badawczg, dostarczajgc kompleksowa, tréjwymia-
rowa analize poziomu realizacji Celéw Zréwnowazonego Rozwoju w odniesieniu do rozwoju gospodarczego.

StOWA KLUCZOWE: cele SDG, czynniki ESG, gospodarka, spoteczenistwo, Srodowisko, zarzadzanie
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