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1. Introduction
From the agreement on the Millennium Development Goals (MDGs) in 2000 and the 
adoption of the 2030 Agenda for Sustainable Development in 2015, education plays a vital 
role in transforming society towards sustainable development (Avelar et al., 2023). The UN 
Sustainable Development Goals (SDGs) call for the simultaneous pursuit of economic, 
environmental and social goals and educating society about them is necessary to develop the 
knowledge, values, mindsets and skills needed to address social challenges (Tomasella et al., 
2024). Transformative education for sustainability is increasingly becoming a key driver for 
the SDGs. The Sustainable Development Goal 4 (Quality Education) states specifically in 
SDG 4.7 that the global community should adopt Education for Sustainable Development 
(EfSD) by 2030. The SDG 4 serves as an enabler for all the other Goals (UNESCO, 2019).

The full utilisation of technical, organisational and pedagogical drivers in education 
facilitates, supports and reforms the transformation of instructional and pedagogical 
processes (Zhao et al., 2002). It is believed that inclusive pedagogy must be reflected in 
higher education pedagogy so that students may relate what they learn in class to their varied 
experiences and realities. As the focal point of teaching and learning in the higher education 
sector, pedagogy entails analysing various pedagogical strategies and assisting teachers/ 
educators in enhancing and innovating the art of teaching. Therefore, adopting 
multidisciplinary education as a novel strategy enables students to study and investigate 
courses or curricula from multiple fields. Participatory pedagogy is essential in higher 
education for developing graduates into active, engaged and empowered individuals 
(Opaluwah, 2016). It equips graduates with the knowledge, abilities and mindset needed for 
both academic achievement and future employment (Andersen and Ponti, 2014).

According to Wiek et al. (2011), critical competencies in sustainability include 
anticipatory, normative, strategic, systems-thinking and interpersonal abilities. The Quality 
Assurance Agency for Higher Education (QAA) and the Higher Education Academy (HEA) 
collaborated to produce practical guidance notes for higher education providers on how to 
improve students’ knowledge, understanding and skills in sustainable development, given 
the significance of EfSD (QAA, 2014). It is believed that sustainability literacy education can 
play a significant role by fostering awareness and developing graduates with an attitude, 
skills and behaviours towards a sustainable future (Cotgrave and Kokkarinen, 2010). EfSD 
should develop knowledge and skills that embrace the social, environmental and economic 
aspects of sustainable development (Dyer and Selby, 2004; Lim, 2024). For example, Higher 
Education Institutions (HEIs) can be key contributors to society’s progress towards gender 
equality (SDG 5) and can directly impact local communities, housing, transportation and 
infrastructure to support sustainable cities and communities (SDG 11) (Sanchez-Carrillo 
et al., 2021). To achieve the SDGs, the global community should possess the capacity and 
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capability to produce, adapt and apply sustainability knowledge to the global challenges. It is 
crucial that higher education institutions explore how to embed sustainability principles into 
their curricula (Leal Filho et al., 2020). The SDGs framework allows Higher Educational 
Institutions to incorporate broad, holistic and flexible approaches into curriculum planning 
and design.

2. Literature review

2.1 Leadership for sustainable education
Effective leadership creates a community where empowerment, education and inspiration among 
students, staff and external stakeholders foster a shared sustainability vision (Yusup et al., 2024; 
Singh, 2023; Leal Filho et al., 2020). Participatory and transformational leadership appears 
repeatedly in the literature as the most effective leadership style for advancing EfSD (Sedkaoui 
et al., 2026; Mogren et al., 2024). Through these leadership styles, sustainable leadership supports 
long-term commitments to sustainable education (Sedkaoui et al., 2026).

Sustainable leadership in higher education fosters inclusivity, systems thinking, long- 
term orientation and management of complexities (Hua et al., 2025). Leadership in Higher 
Education Institutions (HEIs) supports sustainable education by integrating sustainability 
into curricula and the design of innovative pedagogical approaches, including experiential 
and interdisciplinary teaching (Sedkaoui et al., 2026). Through the whole institution 
approach, effective leaders embed sustainability across all spheres of university activities 
(Latha et al., 2025). The effects of leadership on sustainable education only actualise when 
the institutional context supports them; that is, when institutional policies, governance 
systems and resources do so. Against the backdrop of resource constraints, HEIs face priority 
conflicts in implementing sustainability initiatives due to budget constraints (Opoku et al., 
2024).

2.2 Curriculum development for transformative education
Sustainability integration into the university curriculum involves creating opportunities for 
students to develop sustainability competencies (Opoku et al., 2024) through 
interdisciplinary, transdisciplinary and systems-thinking frameworks (Sedkaoui et al., 2026). 
Curricula that are student-centred and co-designed by students create a sense of community, 
avenues for risk-taking and enjoyment, which have been shown to be very transformational 
for students (Ellison et al., 2021; Van Schalkwyk et al., 2019). Effective curriculum design 
factors in project-based and experiential learning should prioritise critical thinking, 
creativity, collaboration and communication among students (Lubis et al., 2022; O’Grady, 
2025). Transformative curricula prioritise the 4Cs, namely critical thinking, collaboration, 
creativity and communication competencies, through Science, Technology, Engineering, 
Arts and Mathematics (STEAM) approaches, which involve hands-on, inquiry-based 
projects (Widiana et al., 2025). Curriculum de-encapsulation has also gained some traction 
as an effective way for transformative education. It enables interdisciplinary learning that 
connects academic learning with real-world social, political and cultural issues, creating 
pedagogies that are inclusive and socially responsive (Liberali, 2025).

2.3 Pedagogical approaches and UN agenda 2030
The creation of curricula and pedagogical approaches that integrate sustainability education 
has become an imperative for the attainment of the UN 2030 agenda (Opoku et al., 2024). 
Pedagogies linked to the UN 2030 Agenda and the SDGs focus on active, interdisciplinary 
and value-based education rather than content-only teaching. Innovative pedagogies, 
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including experiential (project/problem-based learning), participatory and interdisciplinary 
approaches, have been found to be instrumental in driving the UN 2030 agenda (Fuertes- 
Camacho et al., 2019; Alm et al., 2021; Opaluwah, 2016; Sedkaoui et al., 2026; Nguyen 
et al., 2024). For instance, Fuertes-Camacho et al. (2019) and Singh-Pillay (2020) showed 
that project-based learning approaches improved students’ and teachers’ sustainability 
competencies and civic conscience. Interdisciplinary pedagogies also stimulate students’ 
problem-solving skills in understanding and implementing the SDG goals (Alm et al., 2021). 
Howlett et al. (2016) also argued for a substantive change in curricula and pedagogies 
towards an interdisciplinary approach, as it helps students engage in critical and reflective 
thinking.

3. The scope of this special issue
This special issue presents the first set of 18 accepted papers received in response to the call 
for papers. The call for papers received overwhelming interest from over 40 countries, 
resulting in well over 260 full paper submissions on the themes of leadership for sustainable 
education, curriculum development and pedagogical approaches in higher education. Table 1
presents a summary of the published papers featured in this special issue under the relevant 
themes:

• Theme 1: Leadership, Curriculum Development and Pedagogy.
• Theme 2: Leadership and Sustainability Competencies.
• Theme 3: Curriculum Development and Pedagogical Approaches.

3.1 Theme 1: leadership, curriculum development and pedagogical approaches in higher 
education
This cross-theme presents 6 papers covering the broad spectrum of leadership, curriculum 
development and pedagogical approaches in higher education. The first paper by Sedkaoui 
et al. (2026) is a systematic review of 50 studies (published between 1996 and 2025) that 
assess existing knowledge on leadership paradigms that foster sustainable development and 
identify innovative pedagogical approaches that incorporate sustainability into curricula. The 
paper offers a more nuanced model for understanding and overcoming the persistent gap 
between institutional sustainability goals and classroom reality. Similarly, Ncube et al. 
(2026) present a systematic literature review of publications from 2015 to 2025 that 
investigates the key enablers, barriers and quality implications of EfSD integration, aiming 
to clarify how these aspects interconnect to promote the SDGs. The findings from the study 
provide an evidence-based pathway for leaders, policymakers and educators in higher 
education institutions, offering effective recommendations for institutionalising EfSD and 
ensuring quality, effective sustainability education while preparing students to address global 
challenges.

Embedding sustainability in the higher education sector requires a practical, innovative 
implementation framework. The third paper by Ransome (2026) introduces the 
Sustainability Integration Framework (SIF), which categorises HEIs by their sustainability 
initiatives to provide a roadmap for advancing sustainability practices across all areas of the 
institution. The SIF provides a practical tool that enables HEIs to assess their current level of 
sustainability integration and to devise targeted initiatives to drive cultural change and 
support transformation. Strategically, higher education institutions must be resilient in 
pursuing sustainable education. Addison et al. (2026) present a case study exploring how a 
Caribbean higher education institution has demonstrated strategic resilience while advancing 
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its sustainability agenda amid economic, health and technological disruptions. The study 
shows that leadership actions included rapid digital transformation, diversification of 
revenue streams and strategic collaborations at the national and regional levels. The paper 
provides practical guidance for academic leaders, planners and policymakers aiming to 
integrate resilience and sustainability into higher education governance and institutional 
transformation strategies.

The higher education sector has a critical role to play in advancing sustainability by 
preparing graduates with the sustainability knowledge and skills necessary to transform 
businesses. The fifth paper by Walia and Singh (2026) explores how sustainability education 
influences business students’ career aspirations to adopt sustainable practices in their 
professional lives. The results of the study show that sustainability education significantly 
shapes business students’ career aspirations by enhancing faculty expertise, student 
engagement and experiential learning opportunities. This study offers a unique perspective 
by linking sustainability education to business students’ career aspirations towards 
sustainable practices, providing insights for academicians and policymakers to shape future- 
ready business professionals. The final paper under this cross-theme analyses the influence of 
environmental fiscal policies and the integration of green taxation in higher education 
towards achieving the SDGs (Coutinho Santos et al., 2026). The study shows that 
incorporating green taxation in higher education promotes pro-environmental behaviour.

3.2 Them 2: leadership and sustainability competencies for sustainable futures
The first of the seven papers under this theme, Leadership and Sustainability Competencies 
for Sustainable Futures, introduces the Sustainability Competence Mindset Map (SCMM), a 
formative questionnaire designed by Annelin (2026) to assess key sustainability 
competencies (KSCs). The impact of the study is the Sustainability Competence Mindset 
Map, which fosters staff development, peer learning and provides measurable data for 
institutional monitoring, policy development and accreditation aligned with global goals, 
such as SDG 4.7.

In the second paper by Ahmad Kamal and Che Ibrahim (2026), the study develops an 
EfSD competency framework tailored to civil engineering. It shows how eight competencies 
are embedded across five reinforcing elements of practice: curriculum, pedagogy, 
assessment, technology use and institutional support. The paper argues that EfSD 
competency in civil engineering requires an integrated blend of tacit and explicit knowledge, 
technical and interpersonal skills and practice-based experience. It contributes to the body of 
knowledge by developing a civil engineering-specific competency framework.

Baah et al. (2026) present a paper aimed at developing guidelines for HEIs to build 
construction workforce sustainability competencies that explicitly support the promotion of 
the circular economy (CE) principles. This study found that systems thinking, life-cycle 
assessment, whole-life carbon accounting, design for disassembly, stakeholder engagement 
and value engineering are the top six significant sustainability competencies required by the 
construction workforce to promote CE practices. Sustainability competence training is key to 
professional development, equipping teachers and students for EfSD. This study by Chu 
et al. (2026) designed an action-competency-based professional development programme to 
deliver EfSD and investigated teachers’ perceptions of competency-based professional 
development for teaching education for the SDGs. This study claims to be the first to report 
teachers’ opinions on the role of action competence readiness through professional 
development in teaching education for sustainability in higher education.

Vega Chica and Valle Lituma (2026) examine how Latin American business schools 
formally integrate sustainability competencies into their postgraduate business programmes. 
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The study’s results indicate uneven and selective integration of sustainability competencies 
across institutions. Strategic, interpersonal and systems-thinking competencies are more 
consistently articulated within curricular documents, whereas anticipatory and normative 
competencies are less explicitly integrated. The study is impactful, offering a replicable 
documentary-based framework for assessing the curricular integration of sustainability 
competencies.

The sixth paper by Martelletti et al. (2026) aims to contribute to refining sustainability 
competence frameworks for university educators from a Latin American perspective. This 
research explores the competences deemed essential for educators involved in EfSD in Latin 
America, as identified by regional experts. The study defines five competence areas central to 
sustainability education, including: SDGs and sustainability challenges; educator identity 
and professional development; teaching and learning; inter- and trans-disciplinarity; and 
adaptability and relationship to the environment.

Finally, Bayraktaroğlu and Soylu (2026) discuss an experimental furniture design studio 
course that aims to integrate awareness of the circular economy, interdisciplinary student 
participation and multi-stakeholder analysis. The research findings suggest that students are 
comfortable proposing site-specific circular solutions for product design and material 
recycling. This paper contributes to the discourse on EfSD, offering insights for universities 
seeking to incorporate circular design, interdisciplinary collaboration and industry 
engagement into their curricula. The paper proposes an assessment model for circular design 
competencies.

3.3 Theme 3: curriculum development and pedagogical approaches for UN agenda 2030
EfSD is a catalyst for achieving the SDGs by aligning the educational curriculum with them 
and developing innovative pedagogical approaches.

Firstly, Sadick and Hasan (2026) investigate the extent to which undergraduate 
construction management curricula in Australian higher education align with the SDGs. The 
study develops a scalable methodology for curriculum analysis and establishes baseline 
measurements for sustainability integration, informing both theoretical understanding and 
practical curriculum development strategies across the higher education sector.

The second paper by Amundrud and Omland (2026) explores how design thinking (DT) 
can foster interdisciplinary dialogue and co-creation towards EfSD. This study examined the 
incorporation of DT into a sustainability-focused course at a Norwegian university, where 
students collaborated across disciplines and with external stakeholders regarding real-world 
challenges. This study contributes to sustainability education by demonstrating how DT can 
be used as a pedagogical approach to foster co-creation and support the development of key 
EfSD competencies. Grounded in the concept of core art competencies, Yu et al. (2026)
address SDG 4 (quality education), SDG 12.8 (knowledge and awareness for sustainable 
development) and SDG 13.3 (climate change education). This study provides a curriculum- 
based, empirically validated assessment tool to support evidence-based improvement in 
school art education and to advance sustainable educational development aligned with SDG 
4, SDG 12.8 and SDG 13.3.

Tabiri et al. (2026) investigate the role of artificial intelligence (AI) in fostering 
sustainable development in Ghana by assessing its applications in various industries and 
evaluating its influence on academic and economic development based on the views of 
selected university students in Ghana. The study revealed that challenges such as inadequate 
infrastructure, high costs of AI technologies, shortage of skilled professionals, ethical 
concerns, data privacy issues and resistance to change remain barriers to AI adoption. It also 
highlights the barriers that must be addressed to ensure successful AI adoption.
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The final paper by Mahfoud et al. (2026) examines the transformative impact of EDuBot 
(“education” and “bot”), an AI-driven chatbot integrated into a collaboration and 
communication platform (CCP), by assessing its role in pedagogical support and curriculum 
advising. This study provides one of the first empirical evaluations of a Retrieval-Augmented 
Generation (RAG)-based academic advising chatbot embedded in an institutional CCP, 
linking information systems theory with operational validation and proxy-based 
sustainability assessment.

4. Conclusion and future direction
This special issue brings together both review and empirical research papers that address all 
aspects of EfSD, with an emphasis on exploring the interconnections between sustainability 
leadership, curriculum development and pedagogical approaches in higher education 
towards the attainment of the SDGs. Topics for this special include, but are not limited to, 
curriculum development and the SDGs, sustainable leadership in higher education, 
sustainability competencies and SDDs, higher education curriculum design, pedagogical 
approaches in higher education. The overwhelming interest in this special issue from the 
academic community clearly demonstrates the importance of higher education in 
contributing to the UN 2030 Sustainable Agenda. Future research should focus on in-depth 
studies exploring a transformative approach to sustainable education that goes beyond mere 
knowledge acquisition. The focus should be on pedagogical approaches that promote skills 
and knowledge in sustainability, systems thinking, ethical leadership and global citizenship. 
Future research should examine how curricula and teaching methods can effectively prepare 
learners with the knowledge, skills, values and behaviours required to tackle complex 
sustainability challenges.
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