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Abstract 

 

Access to modern and reliable energy 

services is vital for human development and 

societal progress. However, energy poverty 

remains a significant global challenge, 

characterized by inadequate, unaffordable, 

and unsustainable energy sources. This paper 

explores the multifaceted issue of energy 

poverty, analyzing its root causes, global 

distribution and dimensions. It identifies 

factors that perpetuate energy poverty through 

case studies and expert insights while 

proposing strategies to eliminate it. Energy 

poverty has adverse effects on human 

development, hindering health, education, and 

economic opportunities, and it also 

contributes to climate change through 

increased greenhouse gas emissions. 

Addressing energy poverty requires a 

comprehensive approach involving policy 

reforms, investments in renewable energy 

infrastructure, and community-based 

initiatives. Empowering energy policy 

frameworks, strengthening regulatory 

environments, and promoting energy literacy 

are crucial steps towards achieving 

sustainable energy access. Additionally, 

engaging local communities and fostering 

public-private partnerships can expedite 

progress. By understanding the complexities 

of energy poverty and implementing these 

strategies, stakeholders can collectively work 

towards achieving SDG 7 - universal access to 

affordable, reliable, sustainable, and modern 

energy services by 2030. This endeavor will 

foster inclusive and sustainable development 

worldwide. 
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I. INTRODUCTION 

 

In the contemporary world, access to modern and reliable energy services is 

considered an essential component of human development and societal progress (Katoch et 

al., 2023a). However, a significant portion of the global population still faces energy poverty, 

a pervasive issue with far-reaching consequences. Energy poverty is characterized by the lack 

of access to adequate, affordable, and sustainable energy sources. It affects individuals, 

communities, and entire nations, hindering their ability to improve living standards, enhance 

healthcare, promote education, and spur economic growth(Pan et al., 2021). 

 

The United Nations Sustainable Development Goal 7 (SDG 7) highlights the 

importance of ensuring access to affordable, reliable, sustainable, and modern energy for all 

by 2030(Alcamo et al., 2020). Despite this global commitment, millions of people continue to 

struggle with energy poverty, especially in developing regions where access to energy 

services is severely limited. Energy poverty refers to the lack of access to modern, affordable, 

reliable, and sustainable energy services(Mishra et al., 2022). It affects billions of people 

worldwide, particularly those living in developing and underprivileged regions. This 

phenomenon has far-reaching implications, not only for individual livelihoods but also for 

achieving broader global development objectives, as outlined in the United Nations' 

Sustainable Development Goals (SDGs). Energy poverty is a widespread issue that impacts 

various regions, primarily in sub-Saharan Africa, South Asia, and parts of Southeast Asia and 

Latin America. The lack of access to clean energy sources, such as electricity and clean 

cooking facilities, impedes progress in areas like education, healthcare, economic growth, 

and environmental sustainability(IEA, 2017). 

 

Energy poverty has several dimensions, including physical, economic, and social 

aspects. People facing energy poverty often rely on inefficient and harmful traditional fuels 

for cooking and lighting, leading to adverse health effects and environmental degradation. 

Lack of electricity hinders economic activities and restricts access to modern communication, 

education, and healthcare services(Harmelink, 2020). Energy poverty exacerbates poverty by 

limiting income-generating opportunities and access to basic services. Lack of electricity and 

modern energy sources prevents communities from engaging in productive activities and 

traps them in a cycle of poverty. Energy poverty is linked to health issues, especially due to 

the use of traditional fuels for cooking, leading to indoor air pollution and respiratory 

diseases(Katoch, Sharma, & Parihar, 2022; Katoch, Sharma, & Parihar, 2022). Access to 

modern energy services can improve health outcomes and reduce mortality rates. Lack of 

electricity in schools hampers education, affecting students' ability to study after dark and 

utilize technology for learning. Access to energy can enhance educational outcomes and 

improve the quality of education(Zhang et al., 2019). 

 

Women and girls are disproportionately affected by energy poverty, as they often bear 

the responsibility of collecting traditional fuels and experience reduced economic 

opportunities due to limited energy access. Improving energy infrastructure can empower 

women and promote gender equality. SDG 7 directly addresses energy poverty by aiming to 

ensure universal access to affordable, reliable, sustainable, and modern energy services. 

Progress in SDG 7 is crucial for achieving other SDGs and fostering inclusive 

development(He et al., 2022). Energy poverty and reliance on fossil fuels contribute to 
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greenhouse gas emissions and climate change. Transitioning to clean and renewable energy 

sources is essential for both combating energy poverty and mitigating climate change. 

 

Investing in renewable energy sources, such as solar, wind, and hydropower, can 

improve energy access in remote areas while mitigating environmental impacts and reducing 

carbon emissions(Katoch, Sehgal, Shrikant;, et al., 2022). Developing and upgrading energy 

infrastructure, including electricity grids and distribution systems, is essential to expanding 

access to modern energy services. Governments should implement supportive policies and 

regulatory frameworks that incentivize private sector investment in energy access projects 

and promote energy efficiency(Katoch, Sehgal, Sharma, et al., 2022). Exploring innovative 

financing mechanisms, such as public-private partnerships and impact investing, can mobilize 

funds to address energy poverty. Raising awareness and building capacity within 

communities can facilitate the adoption of clean energy technologies and promote energy-

efficient practices(Katoch et al., 2017). 

 

II.  OBJECTIVES 

 

The study aims to achieve the following objectives: 

 

 The paper will delve into the multifaceted issue of energy poverty, examining its root 
causes and the different dimensions it encompasses.  

 Through the analysis of existing case studies and expert insights, the research will 
identify the determinants that perpetuate energy poverty.  

 Based on the findings, the paper will present pathways that can be employed to 

eradicate energy poverty.  

 

1. Scope: The scope of this research paper encompasses an in-depth analysis of energy 

poverty across different regions of the world. The study focuses on exploring the factors 

contributing to energy poverty, including socio-economic, political, technological, and 

environmental aspects. Additionally, the paper examines the current initiatives, policies, 

and interventions aimed at combating energy poverty and highlights the innovative 

approaches that show promise in tackling the issue effectively. The paper also emphasizes 

the significance of international cooperation and partnerships in the fight against energy 

poverty. By understanding the complexities and nuances of energy poverty, policymakers, 

energy providers, and other stakeholders can develop a comprehensive strategy to 

eradicate energy poverty, bringing us closer to achieving SDG 7 and fostering sustainable 

development globally. 

 

2. Energy Poverty-A Global Challenge: Energy poverty, a persistent and complex issue, 

affects a significant portion of the global population, particularly in developing and 

underprivileged regions. This phenomenon occurs when individuals lack access to 

modern, reliable, affordable, and sustainable energy services. The absence of electricity 

and clean cooking facilities hinders socio-economic development, exacerbates 

inequalities, and hampers progress towards achieving the United Nations' Sustainable 

Development Goals (SDGs). This paper examines the global distribution of energy 

poverty, exploring the regions and demographics most affected by this challenge and its 

impact on human development(Ilyas et al., 2022). 
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Sub-Saharan Africa is the most energy-poor region globally, with a significant 

percentage of the population lacking access to electricity. Despite the region's vast 

renewable energy potential, limited investment in energy infrastructure, political 

instability, and financial constraints hinder progress(Okushima, 2021). Rural areas are 

particularly affected, with many communities relying on traditional biomass for cooking 

and heating. South Asia also experiences a substantial energy poverty challenge. India, in 

particular, houses one of the largest energy-poor populations globally. While progress has 

been made in electrification efforts, disparities persist between urban and rural areas, with 

rural populations facing disproportionately higher energy poverty rates(Ilyas et al., 2022). 

 

Several countries in Southeast Asia continue to grapple with energy poverty, 

particularly in remote and underserved regions. Access to modern energy services 

remains limited due to geographical constraints, inadequate infrastructure, and economic 

disparities. In Latin America, energy poverty varies across countries. While some nations 

have made considerable strides in energy access, others still face significant challenges, 

especially in rural and indigenous communities(Reddy et al., 2006). The lack of 

electricity and clean cooking facilities affects health, education, and economic 

opportunities. Certain regions in Eastern Europe experience energy poverty due to 

economic transition challenges and aging energy infrastructure. Disparities exist between 

urban and rural areas, with vulnerable populations facing difficulties in accessing 

affordable and reliable energy services(Ritchie et al., 2022). 

 

Energy poverty often manifests as an urban-rural divide, with rural communities 

facing higher energy poverty rates than their urban counterparts. The cost and feasibility 

of extending energy infrastructure to remote areas present significant challenges(Day et 

al., 2016). Energy poverty disproportionately affects women and girls, who are often 

responsible for household energy management and fuel collection. Limited energy access 

restricts women's economic opportunities, education, and health. Low-income households 

are more likely to experience energy poverty due to the high cost of energy services 

relative to their income. Addressing energy poverty requires targeted interventions for 

economically disadvantaged communities (Kaygusuz, 2011). 

 

3. Impact of Energy Poverty on Human Development 

 

 Reliance on traditional biomass for cooking and heating contributes to indoor air 
pollution, leading to respiratory illnesses and premature deaths. Access to clean 

cooking facilities is vital for improving public health outcomes(O. R. Katoch et al., 

2023b). 

 Lack of electricity in schools hinders students' learning opportunities, as they are 
unable to study after dark or access modern educational resources. Energy access is 

essential for enhancing the quality of education and empowering future generations. 

 Energy poverty limits economic productivity and income-generating activities. In 

rural areas, where agriculture is a significant source of livelihood, access to energy 

can enhance productivity and promote economic growth. 

 In energy-poor households, traditional fuels such as biomass, coal, and kerosene are 
commonly used for cooking and heating. The incomplete combustion of these fuels 

releases harmful pollutants, including particulate matter (PM), carbon monoxide 
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(CO), and volatile organic compounds (VOCs). Prolonged exposure to indoor air 

pollution poses severe health risks, particularly respiratory illnesses and 

cardiovascular diseases(O. R. Katoch, Sehgal, Sharma, et al., 2022). 

 In regions where biomass is the primary source of fuel for cooking and heating, 
energy poverty drives high demand for firewood and charcoal. Unsustainable 

harvesting of biomass leads to deforestation and environmental degradation, 

disrupting local ecosystems, reducing biodiversity, and increasing vulnerability to 

natural disasters. 

 In the absence of modern energy services, traditional cooking practices often involve 

open fires or rudimentary stoves. These methods can lead to the improper disposal of 

ash and waste, which may contaminate water sources, further impacting aquatic life 

and human health. 

 Energy poverty perpetuates reliance on fossil fuels and inefficient energy sources, 
contributing to higher greenhouse gas (GHG) emissions. The combustion of fossil 

fuels releases carbon dioxide (CO2), methane (CH4), and other GHGs, which trap 

heat in the atmosphere and drive global climate change. 

 Energy poverty exacerbates climate change by contributing to increased GHG 
concentrations in the atmosphere. Climate change, in turn, results in more frequent 

and intense extreme weather events, such as hurricanes, floods, and droughts, which 

can further disrupt vulnerable communities' access to energy and exacerbate energy 

poverty. 

 

4. Determinants of Energy Poverty: Energy poverty is influenced by a range of 

interconnected determinants that contribute to the lack of access to modern, affordable, 

reliable, and sustainable energy services. These determinants can vary across regions and 

communities but generally include the following factors: 

 

 People with low incomes often struggle to afford modern energy services and may 
resort to using traditional and inefficient fuels(O. R. Katoch et al., 2023b). Lack of 

stable income sources can hinder the ability to invest in energy infrastructure and 

modern technologies. 

 Insufficient energy infrastructure, such as electricity grids and transmission lines, 

limits energy access in remote and underserved areas. 

  Energy poverty may be exacerbated by unequal distribution of energy resources, with 
urban areas benefiting more than rural regions. 

 Weak or poorly enforced energy policies can hinder investment in energy 
infrastructure and modern energy solutions. The lack of political commitment to 

prioritize energy access can impede progress in addressing energy poverty. 

 Women and girls may face disproportionate challenges in accessing energy services 

due to cultural norms and gender roles. Cultural practices and traditions can influence 
energy consumption patterns and limit the adoption of clean energy technologies. 

 Regions affected by environmental challenges, such as deforestation, desertification, 

or sea-level rise, may experience higher energy poverty rates. Climate-related events 

can damage energy infrastructure and disrupt energy access, particularly in vulnerable 

communities. 

 The absence of appropriate and affordable energy technologies can restrict access to 
clean and efficient energy services. Insufficient knowledge and awareness about 
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available energy solutions may hinder the adoption of modern technologies. Limited 

access to finance can hinder investment in energy projects and modern technologies. 

The initial investment required for establishing energy infrastructure may be 

prohibitively high for some communities. 

 Communities located in geographically challenging areas may face difficulties in 
accessing energy infrastructure and services. Urban areas experiencing rapid 

population growth may struggle to provide adequate energy services to meet 

increasing demand. Areas impacted by conflicts and political instability may 

experience disruptions in energy infrastructure and services. 

 

5. Pathways to Tackle Energy Poverty: Addressing the determinants of energy poverty 

requires a comprehensive approach, involving governments, international organizations, 

the private sector, and local communities(O. R. Katoch et al., 2023b). By understanding 

and targeting these determinants, stakeholders can develop effective strategies and 

policies to alleviate energy poverty and promote sustainable energy access for all. 

Eradicating energy poverty requires a comprehensive and multi-faceted approach, 

involving various stakeholders and innovative strategies(Musango, 2014). The following 

are the road ahead to eradicate energy poverty: 

 

 Empowering Energy Policy Frameworks: Governments need to develop and 
implement energy policies that prioritize energy access and address the needs of 

energy-poor communities. Emphasis should be placed on inclusive policies that 

consider regional disparities, rural electrification, and the specific energy 

requirements of vulnerable populations. 

 Strengthening Regulatory Environments: Robust regulatory frameworks can 

encourage private sector investments in energy infrastructure and clean energy 

projects. Regulatory certainty and clear incentives can attract renewable energy 

developers and drive innovation in the energy sector. 

 Subsidies and Financial Support: Targeted subsidies and financial incentives can 
play a crucial role in reducing the upfront costs of clean energy technologies for low-

income households. These measures can make renewable energy solutions more 

accessible and affordable for energy-poor communities. 

 Community-Based Approaches: Engaging local communities in energy planning 
and decision-making is essential for the success of energy access projects. 

Community-based models allow for the tailoring of solutions to specific needs and 

foster a sense of ownership and responsibility. 

 Capacity Building and Education: Promoting awareness and providing education 

on energy-efficient practices can empower communities to make informed choices 

about energy consumption and adopt sustainable energy technologies. 

 Investing in Renewable Energy Infrastructure: Governments and international 
organizations should prioritize investments in renewable energy infrastructure, such 

as solar, wind, hydro, and geothermal power. These technologies offer sustainable 

solutions to address energy poverty while mitigating environmental impacts. 

 Decentralized Energy Systems: Implementing decentralized energy systems, such as 
mini-grids and off-grid solutions, can efficiently provide energy access to remote and 

underserved areas. Decentralization reduces transmission losses and empowers local 

communities to manage their energy resources effectively. 
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 Public-Private Partnerships: Public-private partnerships can mobilize funding, 
expertise, and resources to accelerate energy access initiatives. Governments can 

collaborate with the private sector to bridge financing gaps and leverage expertise in 

project implementation. 

 Energy Literacy: Promoting energy literacy among communities, policymakers, and 

stakeholders fosters an understanding of the importance of sustainable energy 

solutions and encourages their adoption. 

 

III.  DISCUSSION 

 

This study emphasizes the importance of eradicating energy poverty to achieve 

sustainable development and fulfill the United Nations' Sustainable Development Goal 7 

(SDG 7) of ensuring access to affordable, reliable, sustainable, and modern energy for all by 

2030. The road ahead to address energy poverty involves a comprehensive and multi-faceted 

approach, encompassing policy and regulatory reforms, sustainable energy solutions, 
international cooperation, capacity building, and targeted interventions. The global 

distribution of energy poverty highlights that it is a pervasive issue affecting a significant 

portion of the global population, especially in developing and underprivileged regions. Sub-

Saharan Africa, South Asia, Southeast Asia, Latin America, and parts of Eastern Europe are 

regions with higher prevalence rates(Ritchie et al., 2022). Energy poverty manifests as an 

urban-rural divide, with rural communities facing higher rates of energy poverty due to 

challenges in extending energy infrastructure to remote areas. Women and girls are 

disproportionately affected by energy poverty, given their roles in household energy 

management and fuel collection. 

 

The impact of energy poverty on human development is profound and far-

reaching(Harmelink, 2020). Lack of access to modern energy services negatively affects 

public health, education, economic productivity, and environmental sustainability. Reliance 

on traditional and inefficient fuels for cooking and heating leads to indoor air pollution, 

respiratory illnesses, and premature deaths. The lack of electricity in schools hinders 

educational opportunities and affects students' ability to study after dark or access modern 

learning resources. Energy poverty also perpetuates climate change by contributing to higher 

greenhouse gas emissions(Katoch, Sehgal, Sharma, et al., 2022).The determinants of energy 

poverty are complex and interconnected, encompassing factors such as low income, 

insufficient energy infrastructure, unequal distribution of resources, weak energy policies, 

cultural norms, environmental challenges, limited access to finance, and inadequate 

knowledge and awareness. Addressing these determinants requires collaboration and 

commitment from governments, international organizations, the private sector, and local 

communities. 

 

To eradicate energy poverty, the paper proposes a range of pathways and solutions. 

Firstly, policy and regulatory reforms are crucial, urging governments to prioritize energy 

access and develop inclusive policies that consider regional disparities and the needs of 

energy-poor communities. Strengthening regulatory environments can further encourage 

private sector investments in energy infrastructure and clean energy projects. Secondly, 

targeted subsidies and financial incentives can play a significant role in making renewable 

energy solutions more accessible and affordable for low-income households. Thirdly, 

community-based approaches are emphasized, advocating for the engagement of local 
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communities in energy planning and decision-making to tailor solutions to specific needs, 

fostering a sense of ownership and responsibility. Moreover, capacity building and education 

are pivotal in empowering communities to make informed choices about energy consumption 

and adopt sustainable energy technologies. The paper also highlights the importance of 

investing in renewable energy infrastructure to offer sustainable solutions for addressing 

energy poverty while mitigating environmental impacts. Additionally, implementing 

decentralized energy systems, such as mini-grids and off-grid solutions, can efficiently 

provide energy access to remote and underserved areas, reducing transmission losses and 

empowering local communities. 

 

Furthermore, advocating for public-private partnerships is essential, as collaboration 

with the private sector can mobilize funding and expertise to accelerate energy access 

initiatives and bridge financing gaps. Promoting energy literacy is another key aspect, as it 

fosters an understanding of the importance of sustainable energy solutions and encourages 

their adoption. By implementing these strategies and addressing the determinants of energy 

poverty, policymakers, energy providers, and other stakeholders can collectively work 

towards eradicating energy poverty and achieving SDG 7, thus moving closer to fostering 

sustainable development globally. Overall, the paper underscores the critical importance of 

addressing energy poverty as a fundamental step towards achieving broader global 

development goals. Through a comprehensive understanding of this complex issue and the 

adoption of multifaceted solutions, a world where everyone has access to affordable, reliable, 

and sustainable energy services can be envisioned. 

 

IV.  CONCLUSION 

 

Energy poverty is a pressing global challenge hindering human development and 

societal progress. Despite the commitment to achieving universal access to affordable, 

reliable, sustainable, and modern energy services by 2030 (SDG 7), millions of people still 

lack access to adequate energy sources. This paper explores the multifaceted nature of energy 

poverty, identifying root causes, global distribution, and dimensions through case studies and 

expert insights. Adverse effects on health, education, economic opportunities, and the 

environment are highlighted. Addressing energy poverty requires a comprehensive approach 

involving policy reforms, renewable energy infrastructure investments, community-based 

initiatives, and energy literacy. Governments should prioritize energy access with inclusive 

policies and strengthen regulatory environments for private sector investments. Targeted 

subsidies can make renewable energy more accessible for low-income households, and 

community engagement fosters tailored solutions and ownership. 

 

Educating and empowering communities about energy-efficient practices is crucial for 

sustainable energy adoption. Investment in renewable energy infrastructure, particularly in 

remote areas, offers sustainable solutions and mitigates environmental impacts. Decentralized 

energy systems and public-private partnerships accelerate energy access initiatives and bridge 

financing gaps. By understanding energy poverty complexities and implementing these 

strategies, stakeholders work towards achieving SDG 7 and fostering inclusive and 

sustainable global development. Eradicating energy poverty is vital for meeting energy goals 

and advancing broader development objectives, including improved health, education, gender 

equality, economic growth, and environmental sustainability. Collaboration among 

governments, organizations, the private sector, and local communities is critical in 
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overcoming energy poverty challenges. Promoting affordable, reliable, and sustainable 

energy services for all creates a world where everyone thrives and contributes to a sustainable 

future. This endeavor requires dedication, innovation, and cooperation to foster inclusive and 

sustainable development worldwide. 
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