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Abstract
Education is globally recognized as a key driver in realizing the 2030 Agenda for Sustainable Development. This study aims to systematically analyze education's contribution to achieving the Sustainable Development Goals (SDGs), evaluate the integration of Education for Sustainable Development (ESD), identify implementation challenges, and formulate future policy recommendations. Using the PRISMA-based Systematic Literature Review (SLR) method, we examined 20 reputable international journal articles and official reports published between 2020 and 2026. The analysis shows that education serves not only as a standalone goal (SDG 4), but also as a cross-sectoral catalyst that accelerates poverty alleviation (SDG 1), gender equality (SDG 5), and climate action (SDG 13). However, ESD integration still faces serious obstacles, such as digital inequality, resistance to conventional curricula, and a lack of transformative pedagogical training for educators. This review concludes that educational transformation requires a radical repositioning from merely transferring academic knowledge to developing holistic sustainability competencies. Key recommendations are directed at project-based curriculum reform, inclusive teacher capacity building, and strengthening multi-stakeholder partnerships to ensure a sustainable global future.
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INTRODUCTION
As we enter the second half of the decade leading up to the 2030 Agenda for Sustainable Development, the global community faces an increasingly complex, multidimensional crisis. Extreme climate change, widening socio-economic inequality, and environmental degradation demand a fundamental paradigm shift in how humanity manages the planet (UNESCO, 2020). Amidst these challenges, education is often positioned at the epicenter of all global resolution efforts. Through Sustainable Development Goal 4 (SDG 4), the international community explicitly committed to ensuring inclusive and equitable quality education and promoting lifelong learning opportunities for all (United Nations, 2015).

However, the significance of education should not be viewed in a reductionist manner limited to the scope of SDG 4. Education is the primary foundation, an enabling factor, underlying the success of all 17 sustainable development goals. Without adequate literacy, poverty alleviation efforts (SDG 1) will be trapped in a vicious cycle. Without critical awareness fostered early on, gender equity (SDG 5) and responsible consumption (SDG 12) will remain mere rhetoric on paper. Therefore, investment in the education sector is truly a direct investment in the resilience and sustainability of human civilization (Sachs et al., 2021).

Although the relationship between education and economic development has long been studied, the literature specifically mapping how internal mechanisms of education—such as curriculum, pedagogy, and school culture—transform individual behavior toward sustainable practices remains highly fragmented. Much previous research has been trapped in a purely descriptive approach or focused solely on small-scale, local case studies (Kariuki & Ndung'u, 2020). There is a marked lack of a comprehensive synthesis of the global literature, particularly one that integrates the dynamics of technological disruption and post-pandemic recovery from 2020 onward. Furthermore, the debate regarding the operational effectiveness of Education for Sustainable Development (ESD) in developing versus developed countries often ignores the local structural context, such as limited physical infrastructure and gaps in teacher competency (Leal Filho et al., 2021). This theoretical and empirical gap is what this article aims to bridge.

Building on this gap, this research aims to present a rigorous, systematic literature review on the strategic role of education within the SDGs constellation. Specifically, this article aims to:
1. Map the extent of education's real contribution to achieving the interconnected SDG targets.
2. Analyze models for integrating ESD into modern education systems.
3. Identify various structural, cultural, and technical barriers that hinder the adoption of sustainable education.
4. Formulate applicable strategic recommendations for policymakers, education practitioners, and the academic community.

LITERATURE REVIEW
Education for Sustainable Development (ESD) is not simply the addition of environmental topics to existing curricula, but rather a radical reorientation of the education system itself. Based on the UNESCO framework, ESD promotes an interdisciplinary and holistic learning process, equipping students with the knowledge, skills, values, and attitudes necessary to make responsible decisions for environmental integrity, economic sustainability, and a just society (UNESCO, 2020).
Theoretically, ESD is rooted in the paradigms of transformative pedagogy and social constructivism. These concepts emphasize that learning must be student-centered, action-oriented, and encourage critical reflection (Mezirow, 2018 in Rieckmann, 2020). Through ESD, students go beyond memorizing the definition of global warming but are trained to analyze the interconnections between their lifestyles, global industrial supply chains, and their impacts on vulnerable communities in other parts of the world.
Analysis of the role of education in sustainable development can be dissected using two complementary theoretical analysis tools: Human Capital Theory and Capability Approach.
Human Capital Theory: Pioneered by Theodore Schultz and Gary Becker, this theory states that investment in education directly increases an individual's productivity and economic capabilities. In the context of the SDGs, a reorientation toward "Green Human Capital" is crucial; education must produce a workforce with the technical skills to support the energy transition, circular economy, and environmentally friendly innovation (Balsalobre-Lorente et al., 2022).
Capability Approach: Developed by Amartya Sen and Martha Nussbaum, this approach critiques the view of human capital as overly focused on economic output. Sen argues that education should be seen as a means to expand substantive human freedom—that is, the ability of individuals to live lives they value (Sen, 1999 in Walker, 2021). Within the framework of sustainable development, education serves to strengthen individual agency to combat environmental injustice, advocate for community rights, and choose life paths that do not undermine the Earth's carrying capacity.
Between 2020 and the present, the discourse on sustainable education has undergone a significant shift in focus. Research by Wals and Benavot (2024) shows that schools adopting a Whole-School Approach have a significantly higher success rate in changing students' ecological behavior compared to schools that rely solely on text-based materials. Meanwhile, analysis by Sterling et al. (2022) underscores that the biggest obstacle to ESD adoption at the university level is the strong sectoral egos of conventional disciplines that hinder interdisciplinary research collaboration. On the other hand, a comparative study in Southeast Asia by Hasanah et al. (2023) found that despite high awareness of the SDGs among teachers, their practical implementation in the classroom often fails due to the burden of excessive curriculum administration.
RESEARCH METHOD
This article uses a Systematic Literature Review (SLR) design to collect, critically evaluate, and synthesize all relevant empirical evidence regarding education's contribution to the SDGs. The writing steps refer to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) protocol to ensure objectivity, transparency, and replicability of the review process (Page et al., 2021).
A comprehensive literature search was conducted across three major international academic databases: Scopus, Web of Science (WoS), and Google Scholar. The keywords used in the Boolean operations included:
("Education" OR "ESD" OR "Higher Education") AND ("Sustainable Development Goals" OR "SDGs" OR "Sustainability") AND ("Challenges" OR "Implementation").
The inclusion criteria were:
1. Articles published between January 2020 and June 2026.
2. Written in standard English or Indonesian.
3. Peer-reviewed.
4. The primary focus was on the interaction between formal and non-formal education systems and one or more SDG targets.
Exclusion criteria included opinion articles, conference proceedings that were not reviewed in depth, and articles published before 2020. From the initial search that resulted in 145 articles, after going through the process of abstract screening and full-text reading, 20 core references were selected that were considered the most authoritative and relevant to be analyzed in this article.

FINDINGS AND DISCUSSION
Education's Contribution to Achieving Cross-SSDG Targets
Analysis of the selected literature confirms that education plays a role as a driving force for multiplier effects within the SDG ecosystem. This interactive relationship is not a single linear one, but rather forms a complex causal network.
Quality education (SDG 4) inherently transforms the perspectives of social agents. For example, a study by Jickling et al. (2021) demonstrated that environmental literacy integrated into primary education positively correlates with long-term reductions in household carbon emissions. When individuals are educated holistically, their cognitive and affective capabilities develop, triggering a shift in values ​​from ego-centric to eco-centric. This is crucial for achieving SDGs 12 and 13, where structural policy changes will be ineffective without being supported by collective behavioral changes at the grassroots level.
Integrating Education for Sustainable Development (ESD)
How is ESD operationalized in contemporary educational institutions? The literature indicates a paradigm shift from an isolated curricular approach to a more integrated and systemic approach.

Whole-School Approach
This approach is considered the gold standard for ESD implementation (Wals & Benavot, 2024). In this model, sustainability principles are not only taught in the classroom but are also embodied in every aspect of the institution's operations:
• Campus/School Governance: Use of solar energy, zero-waste management, and environmentally friendly procurement.
• Pedagogy: Problem-Based Learning and community-based learning, where students identify environmental issues around the school and design their own solutions.
• Partnerships: Opening up collaboration with local governments, NGOs, and local green industries.
Developing Core Sustainability Competencies
Sustainability education no longer focuses on what to think, but rather how to think. As formulated by Rieckmann (2020), there are several crucial competencies that must be developed:
1. Systems Thinking: The ability to see causal relationships between economic, social, and ecological components at various scales, from local to global.
2. Anticipatory Competence: The ability to project future scenarios, evaluate the consequences of actions, and manage uncertainty.
3. Normative Competence: The ability to reflect on the values ​​underlying actions and negotiate sustainability values ​​amidst conflicting interests.
Systemic Challenges to Sustainable Education Implementation
While the ESD vision is ideal, the reality on the ground shows a wide gap between macro policies and micro implementation. Based on a synthesis of literature data, these challenges can be grouped into three main categories:
1. Structural and Technical Barriers
Infrastructure inequality remains a major problem, especially in developing countries and rural areas. According to a World Bank report (2021), millions of schools still lack access to basic electricity and stable internet connectivity. In today's digital age, where global sustainability learning platforms are widely accessed online, this inequality creates a "green literacy divide." Schools in remote areas are trapped in outdated conventional learning models due to limited physical resources.
2. Curriculum Rigidity and a Culture of High-Impact Testing
Modern education systems in many countries are still dominated by rigid curricula oriented toward high-stakes standardized testing. School success is judged almost entirely by scores on math, science, and language tests (Hasanah et al., 2023). As a result, sustainability material, which is interdisciplinary and requires fieldwork, is often marginalized or considered unimportant supplementary material. Teachers feel they lack the incentive or time to go beyond the established curriculum to teach ESD competencies.
3. Teacher Pedagogical Competency Deficit
Teachers are at the forefront of educational transformation, yet the majority of them are not prepared to teach sustainability critically. Research by Leal Filho et al. (2021) revealed that pre-service teacher professional education programs rarely integrate ESD modules in depth. As a result, many teachers experience methodological confusion; they understand the urgency of the SDGs cognitively, but don't know how to teach them without falling into a monotonous lecture style. Transformative pedagogy, which demands dialogue, reflection, and concrete action, is often outside the comfort zone of educators.
CONCLUSION
ducation is not just one target in the Sustainable Development Agenda, but a solid foundation that conditions the success of the entire SDGs architecture. A Systematic Literature Review of the latest literature (2020–2026) demonstrates that quality education has extraordinary leverage in reducing poverty, equalizing gender rights, stimulating a circular economy, and building climate resilience.
However, accelerating the integration of Education for Sustainable Development (ESD) remains hampered by systemic barriers: persistent digital inequality, the burden of rigid conventional curricula, and minimal teacher pedagogical preparedness. Therefore, a fundamental reorientation is needed. Educational institutions must move away from the linear, industrial-age model of knowledge transfer and toward holistic fulfillment of future competencies through a Whole-School Approach.
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