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Abstract 
 

Prior research has claimed that energy poverty disempowers women in the ghetto 
areas and tends to increase illiteracy and respiratory diseases among their children. Such 
research also discovered that providing them with ample access to electricity might break 
unfair social norm on women and elevate their social status, contributing to the health of 
women and children as well. We categorize and review recent literature about the impact of 
electrification on educational achievement, women empowerment, sanitation and a multitude 
of benefits to rural communities. In this regard, our study attempts to find new directions by 
critically evaluating the research and identifying future directions. Additional discussion to 
solve the current limitations in energy distribution project, which is valuable for future 
electrification planning, is also identified in this paper.   

 

Introduction 

 Globally, around the 50% of people in developing countries, are still exposed to 
severe indoor air pollution due to their heavy reliance on biomass fuel, such as dung, crop 
residues and coal. Since these unclean fuel sources are burnt in a simple stove with very 
incomplete combustion, women who are mainly responsible for cooking get directly exposed 
to toxic substances from fuel and suffer from various chronic pulmonary diseases. Indoor air 
pollution and gas inhalation are the major health risks toward women and children in 
developing countries. The absence of electricity affect not only health, but also women 
empowerment, economic opportunities, educational attainment. This paper will investigate 
the correlation between rural electrification and those variables mentioned above. 

 

ICT through electrification and women empowerment 

Most households in rural areas still depend on biomass fuels and women are the main 
party who get involved in time-consuming activities, such as collecting and managing 
traditional fuels, as part of their responsibilities. As a result, women have less access to 
education, income and thus remain inevitably subservient subjects to their husbands. This 
disadvantageous situation of women highlights the importance of a special focus on them 
with regard to energy access programs in poor regions. Therefore, giving women ample 
access to diverse energy options will contribute to socio-economic and environmental 
development. Given the fact that energy is required not only for cooking or heating but also 
for irrigation, commerce, communication and education in the broader contexts, providing 
those poor people who are at the bottom of the social strata with guaranteed access to quality 
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energy is very important to reduce the gap between the poor and the rich. Under the current 
status quo, women in the 3rd world are increasingly expanding their roles and entering into 
small and medium sized market industries and that is why supplying them with diverse 
energy options is crucial for women’s independence from husband. In addition to economic 
empowerment, women can be more educated under well- electrified environment with the 
distribution of information and communication technologies (ICT). In the Republic of Mali, 
electrification drastically improved the girls–to-boys’ ratio in schools, increasing the 
attendance rate and school performances of girls (Savacool, 2011). Access to electricity can 
make women free from time-consuming chores and may have an indirect contributions for 
women to attend school and to study more, which can be the stepping stone for them to be 
part of labor market in their future. As a result, gender equality and women’s empowerment 
are promoted as well. 

 

Electrification and educational achievement in rural areas 

 The current situation of rural areas in terms of electrification is dreadful. Visitors 
arriving at the international airport of Conakry, the capital city of Guinea, can face 
unexpected sight. Children there are gathering around illuminated areas, being surrounded by 
jet engine noises, honking taxis and rumbling buses, because they don’t have any access to 
light in their home or school (Steinharter, 2014).   

The enhancement of technology with electrification affects not only pupils, but also 
teachers as well. Teachers are reluctant to teach at poorly-electrified regions where even basic 
necessities cannot be met, which brings about the shortage of educational staff in rural areas. 
However, introducing electricity to class can enhance the engagement of teachers in class by 
providing them better facilities and amenities and their qualification by enabling them to 
prepare for class in advance, to do E-learning and to better manage students’ grade marks and 
parents report. Staff and faculty members can provide quality class materials, which could be 
achieved with better working conditions and electronic aids. 

In aggregate, it is demonstrated that electrification in school can yield substantial 
benefits, such as less truancy, less absenteeism and higher enrollment rates, higher graduation 
rates, and higher test scores. In Argentina, it is reported that the introduction of electricity 
significantly lowered absenteeism and truancy. In Sudan and Tanzania, access to electricity 
increased the completion rate of primary and secondary schools from less than 50 percent to 
almost 100 percent. In Philippines, before public school is equipped with solar PV systems, 
school had to delay their class during rainy days due to the lack of electricity and students 
had to travel 45 minutes by boat to get to the closest city where they can print out their school 
materials. This proves that school that provide basic facilities with electricity can be an 
effective incentive for students to stay longer in school with higher academic achievement 
(Charles Kirubi and Arne Jacobson, 2009). Moreover, electrification could make it possible 
for the school to provide expanded vocational opportunities to students, such as engineering, 
metal works and carpentry, all could be made possible with the aid of electronic appliances. 
Electrification exposes students to a broad set of information and enables them to prepare for 
education, socialization and future employment, which can also contribute to mitigating 
digital divide between the poor and the rich. (Haanyika, 2008). Well-electrified school has 
significant importance to students because this exposes them to diverse information, different 
perspectives and social issues, which is crucial for them not to be disadvantaged by digital 
and economic divide. 

 



Electrification and sanitation, including clean water, in rural areas 

School sanitation is also an important factor in child attendance rate given the fact that school 
sanitation and hygiene can be particularly significant for child attendance, especially among 
female students during menstrual periods (Sommer, 2010 and McMahon et al., 2011). This 
translates into that access to water and sanitation at school can be an important predictor of 
absence. Guaranteed access to sanitation at school lowers absenteeism, and the possibility of 
tobacco consumption, so this can lead to high academic performance among students who 
have better attendance rate with electricity and sanitation provided. School sanitation can also 
result in higher academic achievement at school and enhanced children health condition. In 
developing countries where electricity is lacked, the level of sanitation is inevitably low, 
exposing many children to open defecation. This lead to diarrhea and water- borne diseases, 
which also induce a huge amount of absenteeism among children. In addition, poor sanitation 
pose a threat on child growth as well. Cambodia experienced a significant decline in open 
defecation and increases in child height between its 2005 and 2010 Demographic and Health 
Surveys (Phyrum and Susanna, 2013). In addition, electrification enables refrigeration, which 
makes it possible for people in developing countries to store their food for a longer time as a 
fresh status. This can not only save their expenditure on food, but also makes them healthier 
by preventing them from eating spoiled food. 

It has been found that there is a linkage between electrification and decreases in 
human fertility, which contributes to family planning, which is voluntarily controlling the 
number of family members. Especially in the 3rd world where population control is important, 
electrification plays an important role in raising awareness of contraception. With an 
appropriate number of family members with contraception, people in developing countries 
can have better welfare in terms of higher access to food sources, education and job 
opportunities. It has also been found that electricity elevates productivity in working 
environment and this result in job creations and business establishment. That is why fastening 
efforts to extend rural electrification should be prioritized to improve sanitation and to create 
many economic opportunities for poor people who can step out of dirty environment and 
diseases with those opportunities. 

 

Electrification and respiratory health of women and children 
 

Women in rural areas have a higher chance of suffering lung-related diseases than those 
women in urban areas where electricity is easily accessible. Women in developing countries 
have no choice but to rely on coal and biomass in the form of dung, wood and crop residue as 
their fuel sources. Therefore, smoke inhalation during cooking or heating makes those 
women and children be exposed to the risk of chronic obstructive pulmonary diseases, 
respiratory infections, lung cancer and death among children. Since people in developing 
countries use poorly-functioning simple stoves, combustion is very incomplete in most of 
these stoves, resulting in substantial emissions which, in the presence of poor ventilation, 
produce very high levels of indoor pollution (Mark and Chris, 2011). The absence of 
electricity makes those women continuously rely on incomplete fuels, and thus their children 
and they are directly exposed to pathogens and the inhalation of toxic substances. 

It has been found that the degree of maternal education is significantly correlated with the 
prevention of child mortality. Uneducated mothers seldom realize why their children are sick 
or never learned how to reach medical services or facilities. However, unfortunately, women 
in the poorly-electrified area are much less likely to obtain opportunities for education than 
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women in urban areas and this lack of education lead to high child mortality in those regions. 
Access to health care services is determined by household income or the level of maternal 
education. It is quite notable that both household income and maternal education can be 
affected by electrification, the degree of energy supply (Marianne ad Danny, 2005) 

The reason why many experts who work for the development of poor countries 
continuously emphasize that the budget should be invested in girls’ education is that the level 
of women education determines the potential for growth in those poverty-stricken areas. 
When women are educated, they can find out solution in an effective way to deal with the 
problems. When their children get sick, then educated mother can find the way to access 
medical services and try their best to prevent their children from getting diseases in the first 
place. Moreover, given the fact that rural electrification creates more employment 
opportunities in the previous section, women who can live under well-electrified regions can 
have a higher chance of getting employed and earning wages. This economic empowerment 
can contribute to household income, which is considered as one of important variables in 
child education and the prevention of child mortality. Therefore, the education of women, 
which can be accompanied by ample access to electricity, can not only empower women, but 
also improve the health of children, creating job opportunities with higher productivity, 
which can eventually result in economic independence and true empowerment.  

 



Table 1: correlation between electrification and women empowerment, educational achievement, sanitation and respiratory health. 

Research 
Objectives 

General 
Conceptualization 

Implications 

ICT through 
electrification and 
Women 
Empowerment 
 
 

 

Supplying women with 
diverse energy options can 
support them through 
economic independence 
and ICT technology 
contributes to gender equity 
through education. 

1. Women are setting up small businesses like basketry and sewing and starting medium-sized 
business, expanding their economic roles. (Battiwala and Reddy, 1996) 

2. With the introduce of ICT devices, people have become more conscious of the causes of 
epidemics and the significance of sanitation in their life, which have led to changed behavior to 
improve health, contributing to girl’s education ( Savacool.2011) 

3. In addition to educational achievements with access to electricity, poor people can gain 
confidence, dignity, sociality and the resistance against oppression, which also have both direct 
and indirect impacts on their households and society. (Achudume, 2007) 

4. Reshaping the balance between men and women involves changes in institutions, discourses and 
mental constructs( Sikoska and Kardam, 2000) 

5. ICT plays an important role in enabling women and their organization to access and manage 
information for the purpose of lobbying, advocacy and organizing for change( Sophia and 
Tatjana, 2003) 

6. ICT enhances a vision of inclusive development strategies, transforming women’s rhetoric into 
reality and pilot projects into large scale, but locally-responsive projects. ( Malcom, 1997) 

7. with the ICT development project, women emerged  not only with a greater knowledge but also 
with greater self-esteem ( Hafkin, 2002) 

Electrification and 
educational 
achievement in 
rural areas 

The relationship between 
access to energy and socio-
economic status of people 
in rural areas are 
significant. This is because, 
education that can be 
achieved only with ample 
access to electricity 
determines the possibility 
of socio-economic 
elevation in their later life. 
 
 

1. In Africa, each year, around 80,000 children are unintentionally ingesting toxic substances and 
suffering from pneumonia while they are gathering in illuminated public places to 
study.(Steinharter,2014) 

2. It is common for children in poor regions to read books in bed with a candle, which induces fire- 
related accidents, death and life-long disfigurement (Chishio Furukwa, 2013).  

3. With the introduction of electricity, students could stay longer in school to read the textbooks and 
to do assignments. In addition, teachers could teach for an extended hour. (Bastakoti, 2006). 

4. Well-electrified school can provide students with vocational opportunities with electronic 
appliances and students can be more informed of diverse social issues with access to the Internet 
(Hannyika, 2004). 

5. A survey applied in Peru in 2005 revealed that children aged 6 to 18 in households with electricity 
and who attended school spent an average of 65 minutes per night reading and/or studying, 
whereas students in households without electricity spend 51 minutes on these activities. The 
survey found this difference to be statistically significant (ESMAP 2010). 



6. Electrification could have a beneficial effect by making easier for girls to do their homework in 
the evening and easier for the mothers to help them, enabling students to do homework at evening 
to keep up with class( Karen, 2011). 

Electrification and 
sanitation, 
including clean 
water, in rural areas 

Rural electrification can 
guarantee better sanitation 
and cleaner water, which 
can contribute to high 
academic performance and 
job opportunities as well. 

1. Electrification has contributed to the family planning procedure, which led to the decline in 
fertility in Nigeria, and sanitation ( Sokari and Emeruem, 1991) 

 
2. Recent medical evidence suggests that exposure to poor sanitation – and specifically to 

widespread open defecation – can pose a critical threat to child growth. (Phyrum and Susanna, 
2013). 

3. Electrification of school can not only enhance lighting and ICT devices during the class, but also 
can purify drinking water, improve refrigeration systems, space heating during the winter and 
disaster warning alarms. ( A.S.A.C. Diniz, 2006) 

4. Water and sanitation access in the home were significant predictors of absence. Quality of school 
facilities had a stronger association with absence than quantity.(Rober and Leslie, 2013) 

5.School sanitation and hygiene can be particularly important for child attendance, especially among 
female students during menstrual periods (Sommer, 2010 and McMahon et al., 2011) 

6. A large trial in Cairo, Egypt, found that an intensive hand hygiene campaign significantly reduced 
influenza-related absence by 40% and diarrhea-related absence by 30% (Talaat et al., 2011). 

7. Hygiene promotion and water treatment intervention significantly reduced absenteeism by 58% 
among girls in selected geographic areas (Freeman et al., 2011). 

Electrification and 
respiratory health 
of women and 
children 

Incomplete combustion of 
dirty fuels harms the health 
of both mothers and 
children.  
 

1. The majority of households in developing countries burn biomass fuels in open fireplaces, using 
poorly functioning earth or metal stoves. ( Mark and Chris, 2011) 

2. Indoor air pollution is responsible for the deaths of up to 1 400 children annually (Energy 
Research Center, 2007). 

3. Women spent more time in the kitchen if they had a husband, and spoke only the indigenous 
language. For children, mothers' patterns and child's age were associated with time in the kitchen. 
Children who could walk spent significantly less time in the kitchen than non-walkers ( Elena and 
Marie, 1997) 

4. The authors show that mother's schooling results in improved child survival because educated 
mothers use health services that effectively prevent fatal childhood diseases to a greater extent 
than do mothers with little or no education (Govindasamy, 1997). 

5. Electrification has been shown to be associated with a switching from traditional to modern fuels 
that reduces indoor air pollution (Barnes et al., 2005 and ESMAP, 2003).  

6. Even if children are sick and malnourished, access to quality health care can save their lives. 
( Marianne ad Danny, 2005) 
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Expected outcome 

ICT technologies can help women to be organized and to use public information as an input 
to their agendas. In addition, according to Sophia and Tatzana, women who can take 
advantage of information become more confident, knowledgeable and prepared to experiment 
with new approaches to solve their problem. This aspect was quite interesting to further 
develop my future research paper to discuss about how ICT technologies can contribute to 
women’s problem-solving capabilities and the actualization of their plan. 
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