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In the current landscape, the sustainable development goals (SDGs) represent one of
the main frameworks for addressing major global challenges, from the climate crisis to the
reduction of inequalities. Promoted by the United Nations, these goals require not only
political and institutional commitment, but also robust scientific support capable of guiding
decision-making in an effective and evidence-based manner. It is within this context that
an approach emerges which adopts a quantitative and interdisciplinary framework to
assess global progress towards SDGs. By synthesising methodologies from economics,
engineering, environmental sciences, data analytics, statistics and social policy, it becomes
possible to grasp the complex and interdependent nature of sustainable development,
moving beyond fragmented and sectoral perspectives.

In this context, the recent literature increasingly highlights the need to adopt a quan-
titative and interdisciplinary approach to the analysis of SDGs, given their inherently
complex and multidimensional nature. The interconnections between the economic, social
and environmental dimensions indeed require analytical tools capable of capturing both
the synergies and the trade-offs between the various objectives [1–3]. In this context, ex-
clusively qualitative or fragmented approaches prove insufficient, making it necessary to
integrate robust quantitative methods within a broader systemic perspective [4].

From a methodological perspective, numerous quantitative techniques have been
developed to support sustainability assessment. Among these, Multi-Criteria Decision
Analysis (MCDA) stands out as a particularly effective tool for addressing complex decision-
making problems characterised by multiple, often conflicting, criteria [5,6]. The approaches
used allow for the aggregation of heterogeneous indicators into composite indices, facil-
itating comparisons among countries and supporting decision-making processes [7–9].
MCDA provides a structured framework to evaluate alternatives by integrating quantita-
tive and qualitative criteria and capturing stakeholder preferences, enabling transparent
assessment of trade-offs among sustainability dimensions [10–12]. However, the literature
highlights that results are highly sensitive to the methodological choices adopted, particu-
larly regarding normalisation and aggregation techniques, with possible implications for
the comparability of results [13,14].

To overcome these challenges, recent studies propose integrating MCDA with ad-
vanced statistical methods and data-driven techniques. In particular, tools such as Principal
Component Analysis and clustering algorithms, such as K-means, are increasingly used
to reduce data dimensionality, identify latent patterns and classify countries based on
their sustainability performance [15–17]. These approaches allow for improved analytical
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robustness in SDG assessments and a deeper understanding of the structural relationships
between indicators.

At the same time, the interdisciplinary dimension plays a fundamental role. The
analysis of SDGs cannot be confined to a single discipline, but requires the integration of
economic models, environmental assessments and social analyses. This integrated approach
allows for a more comprehensive interpretation of sustainability dynamics and supports
the development of more effective and targeted policies [14,18,19]. Overall, the combination
of quantitative methods and an interdisciplinary perspective represents a key direction for
advancing SDG research and improving sustainability-oriented decision-making processes.

This Special Issue, “A Quantitative Analysis and Interdisciplinary Approach to the
Sustainable Development Goals”, presents 35 articles listed in Table 1 in order of views. A
gap is evident regarding medical topics, which are likely marginal to the journal’s focus,
but nonetheless relevant. Indeed, greater attention needs to be paid to clinical studies and
healthcare professionals, who face increasingly complex challenges.

Table 1. List of papers.

Ref. How It Supports SDGs Interdisciplinary Aspect

[20] Improves SDG monitoring with data-driven policies Economics, statistics, political science
[21] Optimises decisions, boosting efficiency and reducing impacts Engineering, management, operations
[22] Introduces models to tackle sustainability challenges Mathematics, engineering, environment
[23] Supports policies for sustainable growth and lower emissions Economics, environment, modelling
[24] Promotes efficient use of resources and waste reduction Engineering, industrial ecology
[25] Strengthens sustainable communities Social sciences, environment
[26] Improves the sustainability of supply chains Logistics, economics, engineering
[27] Promotes circular models and waste reduction Economics, environment, engineering
[28] Promotes sustainable technological innovation Engineering, innovation, economy
[29] Supports climate mitigation strategies Public policy, environment, economics
[30] Facilitates the transition to clean energy Energy engineering, economics
[31] Improves urban resilience and sustainability Urban planning, environment, sociology
[32] Reduces inequalities through inclusive models Sociology, economics, social policy
[33] Reduces environmental impacts in transport Transport engineering, environment
[34] Promotes the sustainable use of water resources Hydrology, engineering, environment
[35] Improves resource utilisation Chemistry, technology, environment
[36] Supports responsible production Industrial engineering, management
[37] Strengthens resilience to environmental crises Engineering, risk sciences, environment
[38] Supports responsible investment Finance, economics, sustainability
[39] Integrates digital technologies for sustainability IT, engineering, environment
[40] Reduces environmental impacts through waste management Environmental engineering, public policy
[41] Improves the efficiency of renewable energy Energy engineering, mathematics
[42] Integrates policies for sustainable development Public policy, economics
[43] Improves environmental impact assessment Environment, engineering, regulation
[44] Promotes resilient infrastructure Civil engineering, urban planning
[45] Protects biodiversity and ecosystems Ecology, biology, environment
[46] Reduces impacts on marine ecosystems Marine sciences, environment
[47] Enhances transparency and governance Law, political science
[48] Stimulates sustainable innovation Economics, policy, technology
[49] Analyses and mitigates climate risks Climatology, mathematics, engineering
[50] Improves sustainable production efficiency Industrial engineering, economics
[51] Supports the development of smart and sustainable cities ICT, urban planning, engineering
[52] Strengthens global partnerships for sustainability International relations, economics
[53] Provides tools to assess progress towards sustainability Statistics, economics, environment
[54] Digital financial literacy boosts inclusion Economy, artificial intelligence
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Co-occurrence analysis, developed in R, highlights a thematic structure strongly
centred on the concept of sustainability, which emerges as the main node and point of
connection between different areas of research (Figure 1). Closely related concepts, such as
the circular economy and responsible consumption and production, are situated near this
term, indicating a strong integration between sustainability and economic models oriented
towards circularity and the efficient use of resources.

 

Figure 1. Standard frequency analysis.

The term “sustainable development goals” appears as the most significant node in
terms of frequency, suggesting that much of the analysed literature revolves around the
SDG framework as a global reference. However, it is relatively peripheral in the network
compared to other, more operational clusters, highlighting how the SDGs primarily serve
as a conceptual framework.

Several thematic clusters can also be distinguished: one linked to innovation and
sustainable development (innovation, sustainable development), one focused on environ-
mental aspects (environmental sustainability, climate change), and yet another is economic
and production-oriented (circular economy, responsible consumption and production). The
presence of links between these clusters suggests an interdisciplinary approach, in which
technological, environmental and economic dimensions are interconnected.

Overall, the network highlights how sustainability is treated as a systemic concept, re-
quiring the integration of various disciplinary and applied fields to address global challenges.

In this context, quantitative analysis plays a fundamental role. The growing availability
of data and the development of advanced methodologies make it possible to measure
complex phenomena with greater precision, monitor progress over time and compare
different situations at geographical and sectoral levels. Composite indicators, statistical and
econometric models, and simulation tools, enable the identification of recurring patterns
and the assessment of the impact of adopted policies. However, measurement is never
a neutral process: the choice of indicators, sources and methodologies can significantly
influence the results, making a critical interpretation of the data necessary.
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Precisely for this reason, a purely quantitative approach is insufficient and must be
complemented by an interdisciplinary perspective. SDGs do not, in fact, exist in separate
spheres, but constitute a complex and interconnected system, in which the economic, social
and environmental dimensions continuously influence one another.

In this context, it is essential to distinguish among three distinct senses of sustainability—
economic, environmental and social—and then to analyse their interactions and interre-
lationships. Understanding these dynamics requires an integrated approach, capable of
harnessing the contributions of different disciplines. A particularly significant aspect is the
interconnections between the various goals. Interventions designed to improve a specific
area may have indirect effects on others, generating both synergies and conflicts. For
example, policies geared towards economic growth may help reduce poverty, but at the
same time increase pressure on natural resources if not properly managed. For this reason,
it is increasingly important to adopt a systematic view, supported by quantitative tools
capable of modelling complex relationships and alternative scenarios.

Technological innovation represents a further key element. The use of big data, artifi-
cial intelligence and machine learning techniques enables the analysis of large quantities
of heterogeneous information and the identification of correlations that are difficult to
detect using traditional approaches. These tools expand the scope for analysis and support
more informed decisions, but at the same time require cross-disciplinary skills to be used
effectively and responsibly. However, it is also essential to consider the environmental
impact of these technologies: the high energy consumption associated with data processing
and model training requires the adoption of sustainability-oriented analyses, aimed at
assessing and reducing the energy footprint and emissions generated, whilst promoting
more efficient solutions and the use of renewable energy sources.

Alongside these aspects, there is a clear need for a pragmatic approach, one capable of
moving beyond ideological divisions and focusing on concrete, applicable and measurable
solutions. Sustainability, in fact, cannot remain confined to a theoretical or regulatory level:
it requires tangible actions, experimentation and the ability to adapt to different contexts.
In this sense, the integration of quantitative analysis and interdisciplinarity becomes an
operational tool for designing effective interventions, avoiding oversimplifications and
polarised views.

In this context, the contribution of the younger generations also takes on a central role.
Young people can be seen as true “morning watchmen”, capable of identifying changes
and proposing new ways of interpreting reality. Their participation is not merely desirable,
but necessary, to make transition processes more inclusive and dynamic. Research carried
out with young people is, in fact, a powerful tool for disseminating knowledge, helping to
make content more accessible and relevant to society.

Sustainable transition, therefore, cannot be interpreted solely as a technological trans-
formation. It is first and foremost a social process, involving values, behaviours and
relationships. Strengthening the sense of community and shared responsibility becomes
fundamental to building truly sustainable development models. In this context, experiences
in which young people return to educational settings to recount their own journeys and
share knowledge represent concrete examples of how it is possible to build more aware
and participatory communities.

These dynamics highlight how sustainability is also a matter of belonging and collabo-
ration. The idea that “anything is possible when we work as a group” reflects the need to
move beyond individualistic approaches and adopt a collective vision of global challenges.
It is precisely through the convergence of diverse skills, experiences and perspectives that
innovative and lasting solutions emerge.
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Ultimately, interdisciplinarity emerges as the essential ingredient for tackling the
complexity of SDGs. It represents not merely a working method, but a genuine paradigm
shift, which enables the connection of diverse knowledge, people and tools. Integrated
with a rigorous quantitative approach and a pragmatic, action-oriented vision, it provides
the foundations for building effective and sustainable strategies in the long term.

Achieving the targets set for 2030 will therefore depend on the ability to combine
analytical rigour, cultural openness and collective commitment. Only through this synthesis
will it be possible to transform sustainability from a theoretical aspiration into a concrete
reality, capable of generating value for present and future generations. However, the 2030
deadline is fast approaching and necessitates the adoption of a long-term vision capable of
looking beyond that date. People must be at the heart of the agenda, with technologies that
support rather than replace them, in accordance with a principle of fraternity.

Author Contributions: Conceptualisation, I.D., M.G., and V.S.; writing—original draft preparation,
I.D., M.G., and V.S.; writing—review and editing, I.D., M.G., and V.S.; supervision, I.D. All authors
have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: The original contributions presented in the study are included in the
article; further inquiries can be directed to the corresponding author.

Acknowledgments: The Editor would like to thank all the authors who contributed to this Special
Issue for their commitment and the high quality of their research.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Kostetckaia, M.; Hametner, M. How Sustainable Development Goals interlinkages influence European Union countries’ progress

towards the 2030 Agenda. Sustain. Dev. 2022, 30, 916–926. [CrossRef]
2. Alcamo, J.; Thompson, J.; Alexander, A.; Antoniades, A.; Delabre, I.; Dolley, J.; Marshall, F.; Menton, M.; Middleton, J.;

Scharlemann, J.P.W. Analysing interactions among the sustainable development goals: Findings and emerging issues from local
and global studies. Sustain. Sci. 2020, 15, 1561–1572. [CrossRef]

3. Nazar, R.; Meo, M.S.; Ali, S. Role of public health and trade for achieving sustainable development goals. J. Public Aff. 2022,
22, e2585. [CrossRef]

4. Kluck, T.; Li, C.; Pradhan, P. A Systematic Review Highlights the Need for Holistic Modeling of the Sustainable Development
Goals. Sustain. Dev. 2025, 33, 8398–8413. [CrossRef]

5. Cegan, J.C.; Filion, A.M.; Keisler, J.M.; Linkov, I. Trends and applications of multi-criteria decision analysis in environmental
sciences: Literature review. Environ. Syst. Decis. 2017, 37, 123–133. [CrossRef]

6. Wulf, C.; Mesa Estrada, L.S.; Haase, M.; Tippe, M.; Wigger, H.; Brand-Daniels, U. MCDA for the sustainability assessment of
energy technologies and systems: Identifying challenges and opportunities. Energy. Sustain. Soc. 2025, 15, 45. [CrossRef]

7. Sachs, J.D.; Lafortune, G.; Fuller, G.; Drumm, E. Implementing the SDG Stimulus. Sustainable Development Report 2023; SDSN: Paris,
France; Dublin University Press: Dublin, Ireland, 2023.

8. Ricciolini, E.; Tiralti, A.; Paolotti, L.; Rocchi, L.; Boggia, A. Sustainable development according to 2030 agenda in European Union
countries: Evidence of the enlargement policy. Sustain. Dev. 2024, 32, 1894–1912. [CrossRef]

9. Kudełko, J. Development sustainability levels in EU countries. Sustain. Dev. 2025, 33, 2797–2811. [CrossRef]
10. Sousa, M.; Almeida, M.F.; Calili, R. Multiple Criteria Decision Making for the Achievement of the UN Sustainable Development

Goals: A Systematic Literature Review and a Research Agenda. Sustainability 2021, 13, 4129. [CrossRef]
11. Stevens, F.; Grigoroudis, E.; Zopounidis, C.; Tsagarakis, K.P. An integrated evaluation framework for Environmental, Social,

and Governance-driven social media performance through Multi-criteria Decision-Analysis. Decis. Anal. J. 2024, 12, 100505.
[CrossRef]

12. Dwivedi, P.P.; Sharma, D.K. Performance measures of sustainable development goals using SWI MCDM methods: A case of the
Indian states. Int. Trans. Oper. Res. 2026, 33, 2466–2498. [CrossRef]

https://doi.org/10.3390/su18094281

https://doi.org/10.1002/sd.2290
https://doi.org/10.1007/s11625-020-00875-x
https://doi.org/10.1002/pa.2585
https://doi.org/10.1002/sd.70096
https://doi.org/10.1007/s10669-017-9642-9
https://doi.org/10.1186/s13705-025-00546-8
https://doi.org/10.1002/sd.2758
https://doi.org/10.1002/sd.3271
https://doi.org/10.3390/su13084129
https://doi.org/10.1016/j.dajour.2024.100505
https://doi.org/10.1111/itor.13609
https://doi.org/10.3390/su18094281


Sustainability 2026, 18, 4281 6 of 7

13. D’Adamo, I.; Di Leo, S.; Gastaldi, M.; Paris, A. Evaluating sustainability in Europe with composite indicators. Discov. Sustain.
2025, 6, 1251. [CrossRef]

14. D’Adamo, I.; Gastaldi, M.; Uricchio, A.F. A multiple criteria analysis approach for assessing regional and territorial progress
toward achieving the Sustainable Development Goals in Italy. Decis. Anal. J. 2025, 15, 100559. [CrossRef]

15. Smailbegovic, U.; Kadric, D.; Kadric, E.; Chahoud, S.G. Assessing National Sustainability Transitions in Europe: A Dynamic
MCDA and Clustering-Based Approach. Sustain. Dev. 2026, 1–24. [CrossRef]

16. Daraio, C.; Di Leo, S.; Simar, L. Viable eco-efficiency targets for waste collection communities. Sci. Rep. 2024, 14, 15038. [CrossRef]
[PubMed]
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