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1  Confronting the complexities of energy sustainability in the face of global challenges

In an era marked by growing ecological challenges, geopolitical tensions, and widening socioeconomic inequalities, 
the quest for sustainable energy solutions emerges as a pivotal imperative for building resilience and promoting a fair 
and equitable future [1–3]. Grounded in the recognition that energy is fundamental to nearly every facet of human 
well-being and environmental sustainability, our shared mission is to explore the complex interplay of factors shaping 
energy resilience, vulnerability and transition pathways.

Amidst growing uncertainties, exacerbated by the COVID-19 pandemic and armed conflicts—above all the ongoing 
wars in Ukraine and the Middle East—the need for resilient, fair and equitable energy systems has become more criti-
cal than ever. At the heart of this endeavor lies the recognition of energy as a linchpin for addressing a wide range of 
interconnected challenges, from mitigating climate change to alleviating poverty and beyond [4, 5]. The global energy 
landscape finds itself at a crossroads, buffeted by a confluence of intersecting crises and transitions. The war in Ukraine 
has laid bare the fragility of our current energy systems, underscoring the need for diversification, decentralization, and 
decarbonization [6]. Indeed, the specter of supply chain disruptions and price volatility looms large, heightening concerns 
about energy security and resilience. Moreover, the COVID-19 pandemic has cast a harsh spotlight on the disparities 
and inequities that pervade our societies, exacerbating vulnerabilities and underscoring the imperative for inclusive and 
sustainable development pathways [7]. Hence, the imperative for energy sustainability has taken on added urgency, with 
far-reaching implications for environmental stewardship, socio-economic development and global stability.

From the corridors of academia to the halls of policymaking, there exists a shared responsibility to harness the trans-
formative power of energy in service of people and the planet. The adoption of the 2030 Agenda for Sustainable Develop-
ment and the Paris Agreement marked significant milestones in the global commitment to addressing climate change 
and fostering sustainable development [8]. However, the extent to which these international frameworks have influenced 
academic discourse and policy discussions in the realm of energy sustainability—specifically in terms of shaping research 
agendas, guiding policy decisions, and informing best practices—remains underexplored [9].
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In this context, we here introduce a collection of articles that delve into the intricate interplay between energy sus-
tainability, vulnerability and resilience, shedding light on both the pressing challenges and promising opportunities 
that lie ahead. The articles assembled in this topical collection provide valuable insights into the complexities of energy 
sustainability, drawing on rigorous scholarship and interdisciplinary inquiry to inform policy, inspire innovation and 
catalyze action toward a more resilient and equitable energy future.

2  Contextualizing energy sustainability

From the principles outlined in the Sustainable Development Goals (SDGs) to the commitments forged under the Paris 
Agreement, the international community has demonstrated its resolve to transition toward cleaner, more resilient energy 
systems, addressing the intertwined challenges of climate change, energy access, and socio-economic inequality. How-
ever, translating these lofty aspirations into tangible progress remains a formidable task, requiring concerted efforts 
across sectors and scales [10]. In particular, the intersectionality of energy sustainability with issues of equity, justice and 
resilience demands a holistic and inclusive approach to policy-making and practical implementation.

The nexus between energy and sustainability is well-documented in the literature, with scholars and practitioners 
alike grappling with the complexities of balancing competing priorities and interests. Indeed, energy sustainability 
encompasses a broad spectrum of concerns, ranging from environmental stewardship and resource conservation to 
social equity and economic development. At its core, however, lies a simple yet profound truth: the choices we make 
today will reverberate across generations, shaping the trajectory of our planet and the well-being of its inhabitants [11].

The ongoing conflict in Ukraine has deepened existing vulnerabilities in the global energy landscape, intensifying 
concerns about energy security and potential supply disruptions. Moreover, the war serves as a stark reminder of the 
geopolitical forces that shape energy markets, underscoring the urgency of diversifying energy sources and reducing 
reliance on fossil fuels. In addition to the conflict in Ukraine, ongoing instability in the Middle East, including disrup-
tions caused by Houthi rebels, further exacerbates concerns about energy security and supply chain vulnerabilities. As 
countries grapple with these challenges, there is growing recognition of the need to strengthen domestic energy infra-
structure, diversify supply chains, and enhance resilience to shocks and disruptions. In parallel, there is a growing need 
to invest in renewable energy technologies, as well as to improve energy efficiency and conservation.

3  Exploring emerging trends in academic discourse

The first article in this collection, by Mark M. Akrofi, Mahesti Okitasari and Richa Kandpal [12], offers a comprehensive 
synthesis of academic discourse on energy sustainability in the context of global agendas. Drawing on a systematic 
review of policy-based research publications, the authors illuminate the emergent trends and challenges shaping the 
pursuit of sustainable energy futures. Their findings underscore the predominance of predictive and prescriptive studies, 
which offer valuable insights into potential pathways for achieving international commitments such as the SDGs and 
the Paris Agreement.

However, the analysis also reveals notable gaps in the literature, particularly regarding the progress of policy imple-
mentation and its impacts on SDGs. Indeed, while the academic community has made significant strides in modeling 
future scenarios and assessing technological feasibility, there remains a pressing need for empirical research that evalu-
ates the efficacy of existing policies and identifies barriers to implementation. By shedding light on these critical issues, 
the article sets the stage for deeper inquiry and informed policy action.

4  Revealing the determinants of renewable energy adoption

The second paper, written by Daniel Etongo and Harini Naidu [13], shifts the focus from global agendas to local con-
texts, examining the determinants of solar photovoltaic (PV) uptake in the Seychelles. Despite boasting high levels of 
electricity access, the Seychelles faces formidable challenges in transitioning to renewable energy sources, with over 
90% of its energy derived from fossil fuels. Through a rigorous analysis of household surveys, the authors identify access 
to credit and household income as primary drivers of solar PV adoption, underscoring the role of financial incentives in 
overcoming adoption barriers.
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In addition, the study highlights the motivations and barriers shaping household decisions regarding solar PV adop-
tion, offering valuable insights for policymakers and practitioners alike. By elucidating the factors that influence adop-
tion decisions at the household level, the article informs targeted interventions aimed at promoting renewable energy 
uptake and fostering energy resilience. Importantly, it underscores the need for holistic approaches that address both 
technological and socio-economic dimensions of energy transition.

5  Empowering communities for energy resilience

The third contribution, by Abigail Nana Ama Baidoo and colleagues [14], zooms in on the Cape Coast Metropolis of 
Ghana, where thermal power generation remains the dominant source of energy despite escalating electricity demand. 
Through a comprehensive analysis of household energy conservation practices and awareness levels, the authors uncover 
a complex interplay of socio-economic factors shaping energy behavior. Their findings underscore the importance of 
education, income level and household characteristics in influencing energy-efficient appliance usage, highlighting the 
need for targeted interventions to enhance energy literacy and promote sustainable practices.

Moreover, the study sheds light on the variability between social strata in terms of energy consumption patterns and 
conservation behaviors, underscoring the importance of equitable access to energy-saving technologies and information. 
By advocating for robust energy literacy programs and policy interventions, the article seeks to empower communities 
to take ownership of their energy futures and contribute to broader sustainability goals. In doing so, it offers a blueprint 
for fostering resilience and driving positive change at the grassroots level.

6  Uncovering the intricacies of fossil fuel subsidies in Nigeria

Delving into the intricate landscape of Nigeria’s energy sector, the fourth manuscript—authored by Olusola Joshua 
Olujobi and Oshobugie Suleiman Irumekhai [15]—scrutinizes the payment of fossil fuel subsidies on petrol, coupled 
with an in-depth analysis of the regulatory framework governing such payments. With a keen eye on recent policy shifts, 
the study examines the rationale behind the removal of the petrol subsidy and evaluates the merits espoused by its 
proponents. Furthermore, it meticulously explores the array of pricing mechanisms employed for petroleum products.

Making use of a doctrinal legal research approach, the article synthesizes insights from primary and secondary legal 
sources to propose reform measures. Recommendations span a spectrum of domains, advocating for the adoption of 
a mixed economic system, bolstering trade, consumer protection and competition laws, enhancing transparency and 
accountability, stimulating investments in local refineries and embracing cleaner energy alternatives. The findings under-
score the tangled web of challenges surrounding petrol subsidy payments, including corruption, rent-seeking practices 
and a lag in embracing cleaner energy sources compared to other countries. By offering a roadmap for policy reform, 
the study equips policymakers and stakeholders with actionable insights to foster transparency, accountability and sus-
tainability within Nigeria’s downstream petroleum industry, thereby contributing to global energy security endeavors.

7  Addressing energy poverty in South America

The fifth article, by Walter Leal Filho and colleagues [16], delves into the persistent issue of energy poverty in Latin 
America, where inadequate energy systems exacerbate socio-economic inequalities and impede sustainable develop-
ment. By employing a bibliometric analysis and survey methodology, the authors explore the critical barriers that hinder 
access to reliable energy sources in the region and examine the implications for achieving the SDGs. The study highlights 
how energy poverty disproportionately affects low-income households, who spend a significant portion of income on 
basic energy needs, further entrenching poverty cycles.

The findings suggest that reducing dependence on coal, expanding access to renewable energy and implementing 
government-subsidized energy programs are pivotal to improving living conditions and fostering economic growth. 
This manuscript contributes valuable insights into how targeted energy policies can play a key role in alleviating energy 
poverty and promoting broader social and economic development across Latin America.
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8  Conclusion: navigating the road ahead

Reflecting on the insights gleaned from these articles, it becomes evident that the journey toward sustainable energy 
futures is fraught with challenges but also rich with possibilities. From the geopolitics of energy to the intricacies of 
local energy transitions, the challenges we face are both complex and multifaceted. Yet, amidst the challenges lie 
opportunities for innovation, collaboration and transformation.

As we navigate the uncertainties of a rapidly changing world, the need for bold and decisive action to address 
the interlocking challenges of climate change, energy insecurity, and socio-economic inequality has never been 
more urgent. By questioning prevailing narratives, challenging entrenched assumptions, and forging new pathways 
forward, we can unlock the full potential of renewable energy and chart a course towards a more resilient, equitable 
and sustainable world for all.
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