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Background:

Energy poverty 1s defined as the lack of access
to modern energy service, but manifests in
diminished socio-economic development,
hindered educational opportunities, and
compromised healthcare services. Therefore,
energy poverty perpetuates cycles of deprivation
and underdevelopment. The International
Energy Agency (IEA) reported that over 500
million people in sub-Saharan Africa do not
have proper access to electricity. While this
shows how severe the energy challenge 1s, this
figure also highlights the transformative
potential of addressing this energy deficit. Solar
power, derived from the inexhaustible energy of
the sun, stands out as a sustainable option.
Africa, with its equatorial positioning and
abundant sunlight, is an i1deal candidate for solar
energy exploitation.

Goals of the Work:

Given the pressing challenges of energy poverty and
the vast untapped solar potential in the continent, this
study seeks to understand how localized solar energy
projects can be a catalyst for socio-economic
transformation, especially in rural regions. By
examining the real-world application of solar energy
projects in Kenya, this research aims to provide a
blueprint for other African states to harness solar
energy for poverty alleviation and sustainable
development.

Objectives:

. Assessment of Energy Poverty

. Examination of Kenya's Solar Nano-Grid
Projects

. Comparative Analysis with Nigeria

. Evaluation Based on the Sustainable
Livelihoods Framework (SLF)

. Recommendations for Broader Implementation

Framework & Methods:

The research 1s grounded in the Sustainable
Livelihoods Framework (SLF), which states that
interventions, to be successful, must consider the
various assets or capitals that communities possess
and how these can be improved or altered to ensure
sustainable lives. The capitals considered in this
case include: human capital (skills, education,
ability to labor), natural capital (natural resources
and sunlight), social capital, and economic capital.
The Solar Nano-Grid projects, as an intervention,
were analyzed in terms of how they impact and are
influenced by these capitals.

[ used Kenya as a case study with Nigeria as a
secondary, comparative case study. Primary data
was collected from Kenya, where Solar Nano-Grid
projects have been implemented. Surveys were
conducted among local residents, project
implementers, and local government officials to
gather firsthand information on the project's impact.
This was obtained predominantly through a
comprehensive review of existing literature,
including peer-reviewed articles, pre existing
surveys and field work, and reports from

international agencies. This helped in understanding

the broader context of solar energy projects in
Africa and their socio-economic implications.
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Discussion

Case Study: Kenya
 SNG 1n Nanyuki, Laikipia County, Kenya:
* A 20 kVA solar PV nano-grid cost $56,000 and served 8,400
homes, a school, and a clinic. This system provided around 61
KWh of electricity daily, accounting for 15% of Nanyuki's yearly
consumption. It prevents the emission of 200 tonnes of CO2
compared to a crude oil power plant producing the same electricity.

Socioeconomic Benefits:
1. Improved educational outcomes due to extended study hours
2. Enhanced healthcare services with reliable ener
3. Extended operation hours for local enterprises
4. Increased job opportunity
5. Attracts external investment

Application: Nigeria

Nigeria does not generate enough electricity to support its population, but
according to a 2019 study done by the Energy Commission of Nigeria, 1f
just 1% of Nigeria was covered with solar fields, it would be able to give
electricity to the entire country. The current national grid in Nigeria has
not performed well and doesn’t support the population due other factors
including insecurity, vandalism, theft, corruption and political unrest. The
population 1s 1n need of a new solution, and given Nigeria’s optimal
geography and sunlight, Photovoltaic (PV) technology 1s a suitable
alternative solution.

Conclusions:

« Solar Energy's Potential — The research underscores the transformative
potential of solar energy in addressing energy poverty in Africa, particularly
through localized projects like Kenya's Solar Nano-Grids.

* Socio-Economic Transformation — The Solar Nano-Grid Projects in Kenya
have demonstrated significant socio-economic benefits, from enhanced
educational outcomes to revitalized local economies and improved
healthcare access.

* Environmental Impact — Transitioning to solar energy not only addresses
energy poverty but also promotes environmental sustainability by reducing
CO2 emissions and conserving water resources.

Next Steps:

« Expand to Other African States — Building on the success of Kenya's Solar
Nano-Grid Projects, the next step is to explore the feasibility of
implementing similar projects in other African states, particularly Nigeria,
given its vast population and energy challenges.

Long-Term Sustainability — While the research touched upon the
immediate post-implementation impacts, a deeper analysis of the long-term
sustainability of such projects is essential.

Community Engagement and Training — To address challenges related to
maintenance and socio-cultural dynamics, 1nitiatives to train locals 1n the
installation and maintenance of solar systems will be pursued. This not only
ensures the sustainability of the projects but also creates local job
opportunities.
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