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1. Introduction to Energy Literacy 
Understanding energy literacy is fundamental for individuals, 

communities, and policymakers seeking to make informed 

decisions regarding energy use, conservation, and sustainability. 

By enhancing awareness and comprehension of energy principles, 

stakeholders can promote more efficient and responsible energy 

practices (Martins et al., 2020). Community engagement is vital for 

increasing energy efficiency, as empowered communities can 

actively participate in energy-saving initiatives (Lodewijk et al.,  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2024). This deeper level of understanding enables the assessment 

of the environmental, societal, and economic implications of 

various energy sources, thereby supporting sustainable 

development (Rohmatulloh et al., 2021). 

An energy-literate society fosters innovation and accelerates the 

adoption of clean and renewable energy technologies, contributing 

to a resilient and secure energy future (Campos & Marín-González, 

2020). As one develops a more nuanced understanding of the 

complex interdependencies within energy systems, they acquire the 
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capacity to make informed decisions that enhance energy 

efficiency, mitigate climate change, and ensure equitable access to 

affordable and reliable energy (Santillán & Cedano Villavicencio, 

2023). 

Energy literacy empowers individuals to actively engage in 

shaping a sustainable energy landscape—one that balances current 

demands with the needs of future generations. It is imperative that 

this knowledge is not static but continuously acquired and 

transformed into conscious energy behavior through education 

(Kolenatý et al., 2022). Furthermore, lays the foundation for 

subsequent discussions on energy efficiency, renewable energy, 

and the global transition to a more sustainable energy future. Its 

objective is to equip readers with the theoretical and practical tools 

necessary to engage in evidence-based discourse and decision-

making concerning energy issues (Keller et al., 2022). Broadening 

the scope of energy literacy opens avenues for a societal 

transformation of energy behaviors and norms. 

With an expanded perspective, one is better prepared to examine 

the multifaceted dimensions of energy consumption, production, 

and distribution. This enables participation in critical discussions 

on the importance of energy efficiency as a strategy for reducing 

waste and minimizing environmental degradation (Boamah, 2019; 

Hoople et al., 2020). 

An advanced understanding of energy literacy also facilitates 

exploration into the domain of renewable energy. By critically 

evaluating the benefits and limitations of sources such as solar, 

wind, and hydroelectric power, informed decisions can be made 

regarding their adoption. Such discussions foster advocacy for and 

integration of renewable energy solutions, ultimately contributing 

to a more environmentally sustainable future (DellaValle & Czako, 

2022; Campos & Marín-González, 2020). 

Moreover, energy literacy provides a framework for navigating the 

global energy transition. By examining both the challenges and 

opportunities inherent in moving away from fossil fuels toward 

cleaner alternatives, one can identify viable pathways to change. 

Through detailed analysis of policy mechanisms, technological 

innovations, and social transformations, key drivers of the 

transition can be recognized and leveraged (Hoang et al., 2021; 

Chang et al., 2021; Bogdanov et al., 2021). 

In conclusion, expanding energy literacy is essential for shaping a 

sustainable energy future. By engaging deeply with the intricacies 

of energy systems, exploring renewable options, and understanding 

the dynamics of the energy transition, individuals and institutions 

alike are better positioned to make informed decisions and catalyze 

positive change (Martins et al., 2020; Hafez et al., 2023; Keller et 

al., 2022). 

Energy literacy constitutes the foundation for understanding the 

critical role of energy in human life and its profound implications 

for environmental sustainability, economic development, and 

social well-being. (Sharon & Baram‐Tsabari, 2020; Hanke et al., 

2021). 

By investigating the various forms and sources of energy—from 

solar power to fossil fuels—and their impact on everyday life, this 

exploration underscores the centrality of energy in contemporary 

societies (Ceglia et al., 2020; Lowitzsch et al., 2020). Furthermore, 

it addresses the numerous challenges related to energy 

consumption, while simultaneously highlighting opportunities for 

transformative change. 

Energy literacy is also crucial in maintaining ecological balance. 

Its ripple effects are evident across environmental and economic 

dimensions, contributing to the optimization of resource use and 

the promotion of long-term prosperity (Kalair et al., 2021; Curdt-

Christiansen, 2020). Ultimately, energy literacy emerges as a 

catalyst for change—an empowering force that equips individuals 

and communities to respond effectively to the pressing energy 

challenges of the 21st century (Campos & Marín-González, 2020). 

2. Understanding the Importance of 

Energy Literacy 
In an increasingly interconnected and globalized world, it has 

become essential for individuals to expand their understanding of 

scientific and technological literacy—particularly in relation to the 

foundational principles of energy (Campos & Marín-González, 

2020). While such literacy does not require expertise in the 

technical intricacies of disciplines such as chemistry, physics, 

geology, engineering, or economics, it does necessitate a 

meaningful comprehension of the key aspects of energy systems 

that are critically important yet often taken for granted in society. 

Energy literacy involves recognizing the central role that energy 

plays in national prosperity and the shaping of a sustainable future 

(Wahlund & Palm, 2022; Szulecki & Overland, 2020). It also 

requires an awareness of the variety of available energy sources, 

alongside an understanding of the complex consequences—both 

intended and unintended—arising from their use. In this context, 

energy literacy transcends the mere accumulation of facts and 

statistics. Instead, it emphasizes an understanding of the principles 

that govern energy generation, transformation, and consumption, as 

well as the environmental, social, and economic implications of 

different energy decisions. It also entails awareness of the adverse 

effects of energy waste and inefficiency (Heydarian et al., 2020; 

Meyfroidt et al., 2022). 

The significance of a nation's dependence on energy cannot be 

overstated, as energy resources and their conversion processes are 

critical not only to economic performance but also to national 

security. However, the determinants of material well-being and 

quality of life extend beyond economic indicators alone. These 

include public health, safety, environmental quality, and broader 

socio-political stability—all of which are intrinsically linked and 

sometimes in conflict with one another (Amoah et al., 2020; 

Nathaniel, 2021). This interdependence underscores the necessity 

for energy policymakers and stakeholders to be thoroughly 

informed about the physical, social, and environmental 

consequences of their choices (Saługa et al., 2020). 

The health and welfare of populations depend upon maintaining 

both a resilient economy and a healthy environment. This is 

especially pertinent when evaluating the potential risks and 

benefits associated with diverse energy pathways, whether based 

on finite or renewable resources, and in managing the waste 

produced during energy conversion (Tamers et al., 2020; Kader, 

2021). If the goal is to achieve sustainable development without 

further environmental degradation, societies must navigate a 

complex matrix of geopolitical, economic, environmental, 

technological, and sociocultural challenges (Hanke et al., 2021). 

Addressing these multifaceted issues effectively requires not only 

technical solutions but also interdisciplinary collaboration and 

informed public discourse. Developing robust energy literacy 

across all levels of society is therefore imperative for building a 
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resilient and equitable energy future. Through the adoption of 

innovative strategies and the fostering of cross-sectoral 

cooperation, societies may cultivate energy systems that support 

both present and future generations in a sustainable manner 

(MacArthur et al., 2020; Sovacool et al., 2022). 

3. The Economic and Environmental 

Benefits of Energy Literacy 
The widespread implementation of energy-efficient and low-

greenhouse gas (GHG) technologies within the context of energy 

transition yields substantial economic and environmental benefits 

(Berkouwer & Dean, 2022). Central to achieving this 

implementation is the development of a public that is energy 

literate—capable of understanding, supporting, and adopting 

sustainable energy practices. An energy-informed populace serves 

as a crucial catalyst in accelerating the adoption of cleaner energy 

technologies. 

From an economic perspective, energy literacy equips consumers 

with the knowledge necessary to make cost-effective decisions 

regarding energy usage. This often translates into increased 

disposable income for households and reduced operational 

expenses for businesses and public sector institutions (Irfan et al., 

2021; Rao et al., 2022). Notably, consumers who have already 

embraced sustainable energy solutions indirectly demonstrate a 

form of applied energy literacy, contributing to ongoing economic 

and environmental benefits (Sovacool et al., 2021). Nevertheless, 

energy literacy remains unevenly distributed among individuals, 

thereby limiting the broader realization of these benefits. Research 

suggests that enhanced public engagement in energy literacy 

initiatives can significantly magnify these positive outcomes 

(Martins et al., 2020). 

In environmental terms, the reduction of GHG emissions is critical 

for mitigating global warming and limiting the ecological 

disruptions it causes, such as shifts in ecosystem boundaries and 

agricultural zones. These environmental shifts have far-reaching 

economic consequences, particularly for the agricultural sector, 

which must adapt to changing growing conditions (Zhang et al., 

2022). A more energy-literate society can actively contribute to 

lowering emissions by making informed energy choices that 

collectively support climate stability. 

Educational initiatives that raise awareness about the advantages of 

sustainable energy use empower individuals to reduce their carbon 

footprints and adopt energy-efficient behaviors in both domestic 

and professional settings (Blasch et al., 2021; Khuc et al., 2023). 

Such behaviors include the utilization of renewable energy sources, 

the optimization of energy management systems, and support for 

infrastructure aligned with sustainability goals. 

Beyond individual actions, enhanced energy literacy fosters 

collective agency. Individuals who comprehend the environmental 

implications of energy consumption are more likely to advocate for 

sustainable energy policies and engage in community-level 

initiatives (Gregg et al., 2020; Dall-Orsoletta et al., 2022). This 

collective awareness and activism can facilitate systemic changes 

in energy production and consumption patterns, driving the 

development and adoption of sustainable infrastructure on a macro 

scale. 

Furthermore, energy literacy has direct implications for economic 

development. The transition toward renewable energy not only 

contributes to environmental preservation but also stimulates job 

creation, fosters innovation, and strengthens technological 

capacity. Promoting energy literacy can thus support the growth of 

a green economy, reinforcing economic resilience and long-term 

prosperity (Kumar & Majid, 2020; Cantarero, 2020). 

In conclusion, advancing energy literacy is integral to addressing 

the challenges associated with GHG emissions and environmental 

degradation. Through public education and engagement, 

individuals can be empowered to make sustainable energy choices, 

advocate for policy change, and contribute to the creation of a low-

carbon, resilient future. The transformative potential of a well-

informed society lies not only in reducing environmental impact 

but also in fostering inclusive economic growth and sustainable 

development (Streimikiene et al., 2020; Chodkowska-Miszczuk et 

al., 2021). 

4. Empowering Individuals and 

Communities Through Energy 

Literacy 
In summary, numerous compelling and essential reasons underpin 

the adoption of educational frameworks centered on energy 

literacy. Active participation in initiatives aimed at fostering and 

disseminating energy literacy enables individuals to fully harness 

the diverse knowledge, insights, and skills derived from varied 

experiences related to energy (DellaValle & Czako, 2022). Within 

this context, literacy facilitates effective communication, access to 

vital resources, the cultivation of critical and innovative thinking, 

and the development of sustainable lifestyles that yield both 

individual and communal benefits (Kamil et al., 2020). Navigating 

the complexities inherent to this multifaceted domain, the general 

public continuously engages in decision-making processes 

spanning a wide array of energy-related issues—ranging from 

selecting optimal lighting and heating solutions, adopting eco-

conscious construction and insulation practices, to making 

informed energy-oriented hiring decisions (Cherry et al., 2022). 

The broad spectrum of opportunities to leverage individuals’ rich 

experiences and provide comprehensive energy-related 

understanding yields extensive benefits. These include 

empowering individuals as active decision-makers across 

numerous energy matters, thereby significantly enhancing their 

personal lives and positively influencing wider communities 

(Hyysalo, 2021; Steg et al., 2021). Such decisions encompass 

choosing efficient appliances and resources, critically evaluating 

and innovating energy systems, and fostering community structures 

grounded in trust, cooperation, and sustainability (Zhang & Dong, 

2020; Ecer, 2022). Awareness of current and future resource 

limitations cultivates creative problem-solving and innovative 

approaches essential for ensuring a sustainable and prosperous 

future for coming generations (Deng, 2024). Furthermore, 

individuals possessing a comprehensive understanding of energy 

develop a heightened sense of scientific, vocational, and functional 

rationality, enabling well-informed navigation of complex energy 

challenges with confidence and proficiency. This enhanced 

rationality contributes to societal efficiency and progress across 

multiple domains (Rasool & Ullah, 2020; Rudd et al., 2020). 

Ultimately, the transformative benefits derived from harnessing 

individuals’ experiences and equipping them with profound energy 

literacy empower active engagement in energy-related issues, 

fostering sustainable practices at personal, communal, and societal 

levels (DellaValle & Czako, 2022; Martins et al., 2022). 
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Facilitating informed decision-making regarding energy 

appliances, systems, and resources, alongside cultivating an 

appreciation for the nuanced challenges within the energy 

landscape, collectively promotes a sustainable future for present 

and subsequent generations (Chodkowska-Miszczuk et al., 2021). 

5. Innovations and Future Trends in 

Energy Literacy 
Energy literacy, though still emerging as a concept, is undergoing 

significant and promising advancements (Babicki, 2023). 

Forthcoming educational standards poised to shape future 

developments, revealing complex and innovative opportunities that 

promise new avenues for human advancement and empowerment 

(Kamil et al., 2020). Progress in this domain entails deeper 

exploration of energy literacy’s intricate facets and transformative 

potential, alongside emerging technologies, sustainable practices, 

and collaborative efforts that collectively shape a resilient energy 

future (Coy et al., 2021; Coy et al., 2022; Wuebben et al., 2020). 

While dedicated curriculum materials and instructional methods 

tailored specifically for energy literacy remain limited, various 

policy instruments can optimize existing infrastructures (Kamil et 

al., 2020). For example, the energy guide included annually in the 

US Department of Energy’s report provides foundational 

information on major energy resources, their production, 

distribution, technological tools, and associated national costs 

(Bednar & Reames, 2020; Kontokosta et al., 2020; Thumann & 

Mehta, 2020; Davis & Boundy, 2021). In selected metropolitan 

areas, university faculty and graduate students affiliated with 

energy centers or electricity utilities have developed environmental 

educational units for high school teachers, which are supplemented 

through ongoing bulletins. Initial feedback indicates strong 

enthusiasm and motivation, suggesting that such partnerships hold 

significant potential in fostering localized energy literacy 

initiatives and raising student awareness (Sund & Gericke, 2020).  

6. General findings and conclusions 
This study conducts a comprehensive examination of the complex 

relationship between energy awareness and consumption behavior, 

alongside the impacts of energy literacy on the development and 

adoption of energy-saving practices (Keller et al., 2022; Lee et al., 

2022). Rigorous analysis confirms a significant correlation 

between energy awareness and electricity consumption behavior 

among respondents with carefully documented demographic 

profiles (Saari et al., 2021). Influential factors shaping 

consumption behavior notably include age, educational attainment, 

and average monthly pension, highlighting the intricate interplay of 

demographic and socioeconomic variables (Ren et al., 2021). 

The findings provide critical insights into energy usage dynamics, 

informing the design of standardized interventions aimed at 

enhancing building energy efficiency (Economidou et al., 2020). 

Furthermore, these results facilitate the development of 

multidimensional tools tailored to promote energy sustainability 

beyond buildings, encompassing broader energy domains and 

ensuring a holistic approach to sustainable practices (Agrawal et 

al., 2024). The implications are extensive, offering a roadmap for 

targeted strategies that address current energy challenges 

effectively (Wolske et al., 2020). Empowered by these insights, 

policymakers, stakeholders, and industry leaders can collaborate to 

implement impactful energy-saving initiatives, minimizing waste 

and maximizing environmental preservation (Xu et al., 2021). 

Overall, the evidence presented in this paper lays a foundation for a 

sustainable future by clarifying energy consumption behaviors and 

developing actionable strategies (Marinakis, 2020; Hu et al., 2020). 

The multidimensional reported evidence has transformative 

potential, promoting energy sustainability across multiple sectors 

and promoting a greener, more prosperous future (Coy et al., 

2021). The findings of the literature review identify physical, 

economic, behavioral, and demographic factors that influence pro-

environmental behaviors, further clarifying the understanding of 

the determinants of energy consumption (Díaz et al., 2020; Wang 

et al., 2021; Ahmad & Zhang, 2020; Himeur et al., 2021). 
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