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1. INTRODUCTION

ABSTRACT

The Sustainable Development Goals (SDGs) highlight women’s empowerment and gender
equality as essential objectives to eradicate poverty and foster human resource development.
However, despite significant progress, women worldwide, especially in developing
countries, continue to face systemic discrimination and gender inequality, limiting their
social and economic potential. Approximately 75% of women are engaged in the informal
sector, while the global unpaid household economy, valued at $10 trillion, accounts for one-
eighth of the world’s GDP (ILO, 2019). Access to electricity, particularly solar energy, in
remote rural areas offers transformative potential to empower women across multiple
dimensions. This review explores the social, economic, and environmental impacts of solar
electricity access on women’s empowerment in developing countries such as Bangladesh,
India, Pakistan, Nepal, Kenya, and Ethiopia. Solar electricity, as a clean and sustainable
energy source, reduces indoor air pollution, enhances women’s health, and improves
mobility and personal security. It saves time from household tasks, enabling women to
engage in teaching, socializing, and building community relationships. Furthermore, solar
electricity increases household income by extending working hours and facilitating
participation in income-generating activities (IGAs). Drawing on a comprehensive literature
review, this study proposes a theoretical framework illustrating the mechanisms through
which reliable solar electricity empowers women. The framework highlights critical
pathways, including access to human and social resources, enhanced mobility, greater
control over assets, and improved decision-making capacity. By addressing these areas,
solar electricity has the potential to transform the everyday lives of women, fostering gender
equality and advancing sustainable development in resource-constrained regions.

© 2024 The Authors. Published by Penteract Technology.
This is an open access article under the CC BY-SA 4.0 license (https://creativecommons.org/licenses/by-sa/4.0/)

education, mobility, and access to and control over resources.
Because of uneven access to economic resources women

For many years, international development organizations
have prioritized gender equality and women's empowerment.
The sustainable development goals recognize women’s
empowerment and gender equality as development objectives
to combat poverty and advance the development of human
resources. Despite these development efforts, women face
discrimination and gender inequality globally, particularly in
developing countries which impedes their social and economic
potential.

In developing countries, discriminatory social norms and
practices impede women's access to decision-making,
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comprise 70% of the world’s poor (OECD, 2008). In 2013, 783
million people lived below the international poverty line, but
the number of women and girls is unknown (UN,2018). Women
face wage discrimination with males getting 23% more than
women. Around 75% of the women work in the informal sector
of the economy. The global unpaid household sector is worth
USS$ 10 trillion which accounts for one eight of the world’s
GDP. There are 700 million fewer women in paid jobs and 600
million in uncertain and risky jobs. According to Oxfam (2017),
the gender imbalance in developing countries costs women $9
trillion (US$), which might be used to boost their capability in
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homes and society. One of the major causes of the facts
mentioned above is the inheritance of disempowerment. As a
result, empowering women is critical to resolving these issues.
Access to electricity could improve women’s access to various
resources thus improving women’s empowerment.

Electricity is recognized as a crucial factor in economic
growth and poverty reduction in developing countries.
Affordable, reliable, sustainable, and modern energy, especially
in developing countries, is vital for achieving SDGs. Per capita
electricity consumption is low in developing countries. Rural
communities in developing countries have high illiteracy rates,
gender disparities, and inadequate infrastructure, making access
to electricity essential for sustainable and inclusive
development. Electricity significantly impacts development
indicators like women's empowerment, education, and health,
enhancing quality of life.

Despite the benefits of access to electricity, developing
countries have been facing many challenges in providing
electricity. Rural electrification strategies involve grid-based
extension, mini-grids, and individual systems. Among them,
the extension of the national grid is the most desirable solution
to increase access to electricity. However, as grid extension is
costly, and cost increases as the distance from the existing
infrastructure increases, many countries cannot provide grid
electricity to rural areas.

In off-grid locations where grid expansion is challenging
for a variety of legitimate reasons, such as remoteness, isolated
homes, riverine locations, etc., mini-grids offer an alternative to
grid extension. Traditionally, rural mini-grids have only used
fossil fuels and a diesel generator for power. Off-grid small-
scale power systems can now be crucial to the electrification of
rural areas in developing nations. Mini-grids may generate
energy from biomass, solar, wind, hydropower, and fossil fuels
in addition to these sources. Mini-grids, particularly solar mini-
grids, provide electricity to remote areas of Asia and Sub-
Saharan Africa, enabling millions of women and women's
groups to raise their standard of living through business creation
and expansion, active participation in marketing, installation,
and maintenance, and search for profitable applications
(ESMAP 2013a; World Bank, 2016).

2. A BRIEF OVERVIEW OF THE RENEWABLE

ELECTRICITY SCENARIO IN BANGLADESH

The World Bank (2020) reports that 789 million people
worldwide lack access to electricity, and hundreds of millions
have inadequate or unreliable power. According to the IEA's
World Energy Outlook (2016), over 1.2 billion people
worldwide, or 40% of all rural residents, live in off-grid rural
areas in developing and less developed nations without reliable
access to electricity.

In many developing countries, solar electricity has been
widely used as an off-grid electrification alternative, with
differing degrees of success. South Asia has had success with it
(Palit and Chaurey, 2011). Additionally, it is cost-effective for
Sub-Saharan Africa's rural electrification (Baurzhan and
Jenkins, 2016). Figure 1.1 shows the electricity generation
using various renewable sources including solar for some
developing countries of South Asia and Africa. It depicts that
these developing countries' renewable electricity generation
mostly depends on hydro except in the case of Kenya.

Renewable Electricity Generation by Source
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Source: IEA, 2022

Fig. 1. Renewable Electricity Generation for Developing
Countries

Bangladesh, a developing nation of 170 million people,
and the second-largest economy in South Asia, is transitioning
to a green economy, with 85% of the population now having
access to electricity (Hossein, 2021).

Fossil fuel-based energy sources, namely natural gas,
dominate Bangladesh's energy landscape. In Bangladesh,
traditional energy sources including coal, oil, natural gas, and
diesel account for a startling 98% of total energy output, with
renewables making up only 2% (BPDB, 2022). In terms of
installed capacity for power generation, Bangladesh has the
lowest percentage of renewable energy with just 1.69%, placing
it near the bottom of the South Asian rankings (Table 1.1).

Table 1. Electricity Generation and Share of Renewables,
2021

% of Non-Fossil

Country Electricity Generation fuel(/Renewable)

Bangladesh 80.57 1.69
India 1,702 22.59
Nepal 6.12 100
Pakistan 150.17 41.12

Source: Energy Information Administration 2022

Bangladesh is diversifying its energy landscape by
focusing on renewable energy and liquefied natural gas (LNG),
despite challenges faced by dwindling domestic gas reserves.
As of 2008’s renewable energy policy aiming for 10%, the
country has only achieved 3%. The government now aims for
15% by 2030, 40% by 2041, and 100% by 2050(UN BD,2023).
Fossil fuels (Natural Gas) still produce the majority of the
nation's electricity, although wind, hydropower, and solar PV
contributions are all increasing.

However, the renewable energy sector has made
impressive progress in Bangladesh. Solar home systems (SHSs)
are a success story, especially in rural areas. They are becoming
increasingly popular in off-grid areas. The largest off-grid solar
power initiatives in Bangladesh have given 20 million people
access to clean and affordable electricity, setting an example for
other countries looking to increase access to renewable energy
(WB, 2021).
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Additionally, in remote regions of Bangladesh, the
Sustainable and Renewable Energy Development Authority
(SREDA), the Global Environment Facility (GEF), and the
United Nations Development Programme (UNDP) have
successfully installed solar PV-based mini-grid projects, giving
homes and small businesses access to grid-quality electricity
(www.undp.org). The programs have decreased CO2 emissions
by 29,300 tons throughout their duration and given jobs and
livelihoods to almost 16,000 people(www.idcol.org).

Hydro
36%

Q’

Wind
1%

= Hydro = Wind = Solar

(Source: sreda.gov.bd)
Fig. 2. Present Renewable Energy Condition in Bangladesh

Furthermore, Bangladesh is an ideal place (latitudes 20°34'
and 26°39' north and longitudes 80°00" and 90°41' east) to use
solar energy because of its subtropical temperature and plenty
of sunshine (Hussain, M., 1987). With daily sun radiation of 4-
6.5 kWh/m2, which peaks in March and April and falls in
December and January, solar energy may be a good way to
address Bangladesh's electricity needs (Siddique and Karim,
2017).

3. DEFINITION AND MEASUREMENT OF WOMEN’S

EMPOWERMENT

Empowerment is the concept of gaining the power to take
charge of one's life, enabling one to accomplish tasks, set
priorities, and influence events (Young, 1993). It is a process
where individuals denied decision-making abilities acquire this
ability, thereby enabling change. Empowerment can be
measured in three dimensions: resources (economic, social, and
human), agency (decision-making, negotiation, bargaining),
and achievements (valuable outcomes in different contexts)
(Kabeer, 1999).

According to Winther, T. et al. (2017) women's
empowerment is a process towards gender equality, involving
equal rights of men and women, access to resources, and power
to influence matters. It is influenced by Kabeer's framework,
which emphasizes access to resources, agency, and rights,
focusing on marginalized groups.

Empowerment is a process that improves an individual's or
group's ability to make deliberate decisions and translate those
decisions into desired actions and outcomes (Alsop et al.,
2005). It has two components: agency expansion and an
institutional context that allows for agency exercise. Acquiring
assets promotes agency, but it does not always result in
empowerment if opportunities are not provided to individuals.
Formal and informal institutions, such as legislative
frameworks and strong socio-cultural norms, constrain

women's employment and mobility, restricting their decision-
making power.

Depending on the diverse socio-cultural contexts’
empowerment has different meanings in the literature. It
encompasses various attributes such as agency, self-
determination, liberation, participation, mobilization, and self-
confidence (Solava and Alkire, 2007). Empowerment is more
than just having access to resources and the capacity to exercise
agency; it also entails having self-worth, control over one's life,
and influence on the direction of societal development.

A woman's empowerment may be assessed at the
individual and household levels based on her ability to make
decisions, share household chores, regulate her reproductive
system to choose the size of her family, avoid abuse, and
maintain her self-worth (Medel-Anonuevo, 1993).

The Demographic and Health Surveys (DHS) have been
collecting data from women worldwide since 1984 to better
understand their status and level of empowerment concerning
several areas, such as money management, freedom from
violence, rights to sexual orientation and reproduction, and
mobility (Afridi, 2005; Durrant & Sathar, 2000; Kishor, 2005).

Researchers measure empowerment from different
viewpoints since it involves multiple requirements to be met.
Garikipati et al. (2017) and other researchers (Ganle et al.,2015;
Goldman & Little, 2015; Mahmud et al., 2012) measured
women’s empowerment by examining their influence on
financial decision-making. The literature also emphasizes the
importance of controlling resources such as income, savings,
and assets (Weber & Ahmad, 2014; Mahmud et al., 2012;
Garikipati, 2008).

4, EFFECTS OF SOLAR ELECTRICITY ON WOMEN?’S

EMPOWERMENT

This section provides a narrative review of the literature on
the effects of solar electricity on women’s empowerment.
Using empirical data, this review examines the social,
economic, and environmental effects of solar electricity access
on women's empowerment in developing countries (namely
Bangladesh, India, Pakistan, Nepal, Kenya, and Ethiopia).

Access to affordable and clean energy significantly
improves women's living conditions globally. According to
studies, it reduces household work and improves health,
economic opportunities, entertainment, education, and women's
empowerment, improving overall living conditions (ADB,
2012).

4.1 Social Effects of Solar Electricity Access on Women'’s
Empowerment

e Reduce Household Work and Time Saving

In India, using SHSs resulted in longer workdays,
especially for women (Barman et al. 2017). According to
Mishra and Behera (2016), solar electricity enhances women's
quality of life by creating a more comfortable indoor
environment for living and working long and productive hours,
such as using a sewing machine and completing nighttime tasks
linked to stitching.

According to Pac Myanmar (2018), women tend to spend
more time at home taking care of household chores that might
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be done more efficiently with consistent access to electricity.
This would also mean less manual work and fewer household
obligations. However, since women have to spend so much time
gathering firewood and obtaining water, rural women
frequently experience time poverty (UNDP 2007: 13). For
instance, fetching water takes women in rural Kenya around
two hours per day (Winther et al., 2019). Electricity from solar
mini-grids has shown various advantages for women. Nepalese
women saved significant time by using electric rice cookers and
electrified water pumps (Winther et al., 2019).

e Mobility and Communication

The availability of electricity modifies how people interact
with one another both inside and outside the house. With less
manual labor and the advent of electric lights, television, and
mobile phones, women have more leisure to mingle and relax
(Annecke 2005). Several authors have highlighted that light has
increased women's outside mobility, which is typically limited,
and has improved the feeling of security surrounding
homesteads. Women have improved their well-being by using
mobile phones to increase connectivity with the outside world,
especially with their natal families (Tenhunen 2014, 41;
Winther 2014; Standal and Winther 2016). Access to electricity
increases mobile phone usage. There is no doubt that mobile
phones are critical communication tools in rural regions. The
following table presents the gender-based reported ownership
of mobile phones and the prevalence of phones in three
countries.

Table 2. Mobile phones and gendered ownership occurrences

Country Shareof HH  Mobile Mobile Mobile phone
who keep at  phones phones owned by
least one owned by owned by others//jointly
mobile women men

Nepal 80% 35% 36% 29%

(Mahadevstan)

Kenya 91% 53% 41% 6%

(Homa Bay)

India 68% 3% 93% 4%

(Chhattisgarh)

Source: This table adopted from EFEWEE (Exploring Factors that Enhance
and Restrict Women’s Empowerment through Electrification), ENERGIA,
2019

From the above table, we can see both genders widely used
mobile phones. Mobile phones play a central role in keeping
families in contact in rural Nepal, where many men migrate for
work. Additionally, network connection and internet
availability increase social media usage in Nepal. Mobile
banking services help Kenyans achieve greater financial
inclusion. Two-thirds of the sample in Chhattisgarh own a
mobile phone. Despite being mostly (93%) owned by men, they
are also utilized for communication by all family members
(ENERGIA, 2019).

Solar electricity improved women's mobility and security,
resulting in more time spent socializing, tutoring children, and
visiting friends and neighbors (Cabraal et al. 2021). In rural
West Bengal, a study investigates whether empowering women
through the installation of micro solar domes (MSDs) might
promote solar energy socialization. In addition to increasing
women's mobility, financial autonomy, and social activities, the
MSDs appear to have raised users' living standards and
increased their involvement in decision-making (Bera, Ranajit
etal., 2024).

e Access to Information

According to the World Bank (2017a), increasing
television exposure often leads to easier access to information
and might be interpreted as new norms like family planning and
small family size which could alter desired fertility. Mobile
phone charging improves communication, access to
information, social networks, and convenience for Nepalese
women by eliminating the need to travel (ENERGIA, 2019).
Further evidence indicates that access to electricity improves
girls' education in rural India. The girls were allowed to watch
cable television for informational and entertainment purposes,
which changed their perceptions of gender-discriminatory
behaviors (Winther et al., 2017).

e Recreational Effect

In rural Bangladesh, improved availability of electricity
through solar systems mostly improves recreation and leisure
(Rahman and Ahmad 2013). According to research solar
electricity is more strongly linked to radio, television, and
mobile phone charging (Jacobson, 2007). Rural residents,
particularly women, could connect to the outside world through
TV, radio, and cell phones, providing them with thoughts on
various issues. Having access to TV also allowed them to
witness the rights and traditions that women in other societies
exercise, which assisted them in reshaping their rights and
customs (Cabraal et al. 2021).

4.2 Environmental Effects of Solar Electricity Access on
Women’s Empowerment

Better health outcomes foster women’s agency and
empowerment, demonstrating the connection between
empowerment and health. Good health allows women to
actively participate in markets and society fostering personal
interest (Partnership for Maternal, Newborn and Child Health,
2013, p. 2).

Women as well as children who are spending more time at
home with their mothers pose a higher risk of environmental
health crises (WHO, 2016). Because of traditional family roles,
women are exposed to smoking while cooking using polluting
fuels, and because of this type of indoor air pollution globally
over 4 million women die annually which is higher than the
combined mortality rates of Malaria, HIV, and tuberculosis
(IEA et al., 2019: 55). Women in underdeveloped nations have
less access to and control over resources like reliable electricity
and other infrastructure necessary for livelihood, are more
vulnerable to the negative consequences of indoor air pollution
(ibid).

Electricity has improved people's health, hence
strengthening human resources. According to a health clinic
head in Kenya, the use of electric light has decreased the usage
of polluting paraffin lamps, leading to fewer respiratory and eye
diseases. In Nepal, health workers' usage of mobile phones
boosted women's access to healthcare services, enhancing their
human resources and empowering them (ENERGIA, 2019).

A study examined the socioeconomic and environmental
impacts of the people living in the rural remote areas of Pakistan
who installed SHS. The authors concluded that the solar home
system has a positive effect on human and material capital
(Rahman et al. 2017). Another study revealed that solar home
systems save Tk. 8775 million annually, reducing kerosene
consumption, and indoor air pollution, and improving
household health in Bangladesh (Hossain et al., 2018).
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The World Bank's solar project in Bangladesh barred the
use of 4.4 billion liters of kerosene and reduced greenhouse gas
emissions by about 9.6 million tons between 2003 and 2018
(Cabraal et al. 2021).

4.3 Economic Effects of Solar Electricity Access on Women's
Empowerment

e Income-generating Activity

Studies show that providing women with electricity and
time-saving home appliances can help them start small
businesses or part-time jobs while reducing household chores
(Winther et al., 2019; Haves, 2012; UNDP, 2007). Light is the
most commonly used appliance when electricity is available
and reliable, impacting the entire family by extending the day
(Haves, 2012).

Due to increased lighting in Nepal, some women from the
mini-grid electrification village were seen using electricity to
start new companies for poultry farming and tailoring and to
enhance their working conditions (Winther et al., 2019). Similar
studies conducted in Sri Lanka and Indonesia revealed that
women have begun new home-based businesses to generate
revenue, like packing cigarettes and processing nuts (Haves,
2012: 3). Women's income-generating activities would enable
them to raise their family's standard of life and improve their
social and economic position (Lambrou and Piana, 2006).
Additionally, ample evidence supports the notion that women
who make a living outside the home have more influence over
household decisions (Haves, 2012).

A study in India found that small rural microbusinesses
connected to solar mini-grids reported a 12% to 15% increase
in monthly revenue (Smart Power India, 2017). Solar home
systems (SHSs) or mini-grids could increase household income
by allowing residents to improve their working hours by using
evening lights and allowing individuals to start or grow
businesses providing mobile phone charging services (Obeng
& Evers, 2010; Bisaga, I. et al., 2020, World Bank, 2018;
Mondal & Klein, 2011).

In India, off-grid solar electricity may empower
communities particularly women by creating economic and
social  responsibilities (Gaurav and Komali, 2020).
Nevertheless, women’s income-generating activities do not
benefit them rather they may increase their workload and create
a burden when combined with traditional roles and new
activities (UNDP, 2007).

A study investigates the influence of solar home systems
(SHS) on socio-economic circumstances in Ethiopia and it finds
that SHS has no substantial impact on household income, it
improves family well-being and financial inclusion (Abebe D.
etal., 2024).

e Expansion of Educational Opportunity

Access to reliable electricity improves children’s
particularly girls' school enrolment and attendance. In India,
electrified water pumps save up to three hours per day
potentially affecting the school enrolment of girls. The findings
of the study showed that having access to electricity helps both
women and girls who spend more time fetching water and
collecting firewood, reducing their school attendance (Koéhlin
etal., 2011).

A reliable electricity supply has also led to an increase in
women's literacy rates. Women's literacy rates in electrified
homes are more than 20 percent higher than those in non-
electrified households in Bangladesh (Dutta et al., 2017). Girls
who are electrified in Brazil are 59% more likely to complete
their primary schooling than males (O'Dell et al. 2014).

Brighter solar lights extend children's study hours,
allowing them to study for 10-12 minutes more each day and
increasing school completion rates for both boys and girls in
Bangladesh (Cabraal, A. et al. 2021).

4.4 Negative Effects of Solar Electricity

A study conducted in India and Kenya found no significant
correlation between off-grid solar power and socioeconomic
growth in rural households. Despite increased electricity access
and decreased kerosene expenditure in the black market, the
researchers did not find any systematic evidence of changes in
savings, spending, business creation, or other indicators of
socioeconomic development. This finding is consistent with
previous studies in Kenya and India (Aklin, M. et al., 2017;
Pueyo & DeMartino 2018).

Several studies have indicated that the cost of maintaining
and repairing off-grid solar systems is sometimes not covered
by the company that provides them and may be too costly to
afford for the low-income rural households of Bangladesh, Sri
Lanka, and Malawi (S.A. Sarker et al.,2020; D. Laufer, M.
Schafer, 2011; P.M. Dauenhauer, et al., 2020). Shakila and
Chowdhury (2020) conducted research in Bangladesh to
compare solar hydropower systems (SHS) with off-grid solar
mini-grids. The study discovered that while mini-grids are
relatively cost-effective, their market potential is frequently
overestimated or undervalued, which results in inefficiencies.
The report emphasizes the demand for more economical and
efficient solar energy options.

Amin et al. (2023) investigate gender inequality, green
financing, and energy availability in Bangladesh's hilly regions.
The findings show that increasing electricity availability might
increase women's empowerment. However, the study did not
find gender parity in off-grid families. Poor households are
more likely to oppose renewable energy adoption due to high
prices and a lack of financial incentives. Besides the high cost,
adopting solar electricity has some other negative impacts such
as the disposal and recycling of lead-acid batteries can
contaminate landfills with lead sulfate, posing health risks
(Khan, 2019).

In a study in Hatiya, Bangladesh (Saim and Khan, 2022),
authors found that solar home systems (SHS) offer basic
electricity to residents in rural areas. However, the system has
become ineffective due to concerns such as regular light and
controller changes, kerosene lights, and charging problems
during monsoon season.

5. FINDINGS AND DISCUSSION

Based on the literature review we have developed the
following framework which depicts the various channels
through which clean and reliable solar electricity might affect
women’s empowerment.
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Fig. 3. Channels of women empowerment through access to solar electricity

Solar electricity is a clean energy source that improves
women’s health via a reduction in indoor air pollution and the
reduced use of kerosene. Access to light bulbs increases
women’s indoor and outdoor mobility, increasing the sense of
security around the homestead and neighbourhoods. Moreover,
it gives them comfort and convenience as they have easier
access to other electrical devices fans, electric rice cookers,
water pumps, etc.

Access to solar electricity saves women time from
household activities therefore women can spend more time
teaching children, socializing, and visiting friends and
neighbours (i.e. social networks).

Access to TV and mobile phones helps women access
information that helps them connect to societal norms and rights
to reshape their lives.

Solar electricity could increase household income by
improving working hours and involvement in income-
generating activities (IGAs). These IGAs help raise women’s
family standards and improve social and economic positions.

Thus, the framework given in Figure 01 confirms the
pathways that facilitate women's empowerment using
electricity. Additionally, this study demonstrates how solar
electricity empowers women by providing access to human and
social resources, increasing mobility, control over assets, and
decision-making capacity to improve the everyday lives of
women significantly in developing countries.

The following table summarises the socio-economic and
environmental effects of solar electricity access on women’s
empowerment.

Table 3. Summary of the Socio-Economic and Environmental
Effects of Solar Electricity Access on Women’s

Empowerment.
Effects Findings Factors References
influencing
women’s
empowerment
Social effects -Reduce -Mobility Winther et
(Positive) Household Work -Communication al., 2019;
-Time savings -Information Tenhunen
-Increased indoor -Entertainment /- 2014, 41;
and outdoor Recreation Barman et
mobility -Rights and al. 2017;
-social networks gender norms Standal and
-Increased role in -Social networks Winther
decision making 2016; Pact
-Increased Myanmar,
perception of 2018;
gender- Obeng &
discriminatory Evers,
behavior 2010;
-Improve HH Bisaga, I. et
health al., 2020,
World
Bank,
2018;
Cabraal et
al. 2021;
Bera,
Ranajit et
al., 2024
Environmental  -Reduce kerosene -Clean Rahman et
Effects consumption Environment al. 2017;
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Effects Findings Factors References
influencing
women’s
empowerment
(Positive) -Reduce indoor air ~ -Improve air Hossain et
pollution quality al., 2018;
-Reduced -Better health IEA et al.,
greenhouse gas outcome 2019;
emissions ENERGIA,
2019;
Cabraal et
al. 2021
Economic -Involvement in -Income- Winther et
effects part-time jobs generating al., 2019;
(Positive) -Small business activities (IGAs) Haves,
-Home-based -Employment 2012;
micro-enterprise -Education UNDP,
-Family well-being  -Access to finance ~ 2007),
and financial O'Dell et
inclusion al. 2014;
-Increase in girls' Dutta et al.,
enrolment and 2017;
attendance in Abebe D.
schools etal.,
2024)
Soacial, -Did not find any -High cost of AkKlin, M.
economic, and  systematic connections etal., 2017,
environmental  evidence of Pueyo &
effects changes in -Environment DeMartino
(Negative) savings, spending, pollution 2018; S.A.
business creation Sarker et
- Too costly for -Health risk al. 2020,
low-income rural Bangladesh
households to - dissatisfaction ; D. Laufer,
afford and inefficient M.
- Poor families are Schafer,
more likely to be 2011,
discouraged from Srilanka;

adopting due to P.M.

high prices and Dauenhaue
lack of financial r,etal.,
programs Malawi,

- disposal and 2020; S.B.
recycling of lead- Amin et al.
acid batteries can 2023;
contaminate Khan,
landfills with lead 2019; Saim
sulfate, posing and Khan,

health risks 2022
-the system has
become inefficient
due to concerns
such as regular
light and controller
changes, kerosene
lights, and
charging problems
during monsoon
season.

6. CONCLUSION AND RECOMMENDATIONS

This study provides a comprehensive review of the
association between access to solar electricity and women's
empowerment in developing countries. Though there is a wide
body of literature on access to electricity and its various
beneficial impacts on household welfare, there is scanty
evidence on how solar electricity promotes women's
empowerment in rural, remote areas in developing countries.
This is particularly important as gender disparity is widespread,
particularly in developing countries and it is strongly correlated

with poverty and economic instability. Solar electricity is
growing in popularity as it is a viable and sustainable option to
cut carbon emissions for a better and sustainable future. It has
the potential to empower women, especially in developing
countries by giving them access to clean electricity and
economic opportunities. With all the limitations of solar
electricity in terms of intermittency, costliness, and limited
coverage, women in developing countries use this opportunity
to improve their livelihood.

Hence, our study contributed to the body of literature on
how access to solar electricity empowers women by providing
information on the channels and the underlying factors that
improve women’s empowerment. It demonstrates how solar
electricity empowers women by providing access to human and
social resources, increasing mobility, control over assets, and
decision-making capacity to improve the everyday lives of
women significantly in developing countries.

Solar electricity is a clean energy that improves indoor air
quality and better health, reduces the use of traditional fuels,
saves time by reducing household chores, and generates
economic possibilities leading to the empowerment of women.
However, due to the lack of gender parity in off-grid families,
high costs, and potential inefficiencies, poor households are
more likely to oppose renewable energy adoption due to high
prices and lack of financial incentives. Additionally, the
disposal and recycling of lead-acid batteries can contaminate
landfills with lead sulfate, posing health risks. Therefore, while
solar electricity can provide benefits for women's
empowerment, it is important to take measures to mitigate its
limitations to maximize its potential benefits.

Thus, this review study suggests that governments and
NGOs should launch awareness programs to educate women
about the health and environmental benefits of solar electricity.
The government should develop gender-specific incentive
mechanisms to make solar electricity more accessible and
affordable in rural remote areas to foster inclusive and equitable
development.
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