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BACKGROUND: 

The rate of electrification for rural Ethiopia is less than one percent, while 85 percent of the 
rural population is distributed in villages. Providing electricity access to such dispersed 
populations using the traditional electrification models based on centralized power systems is 
impractical from both the economic and engineering perspectives. The bottom-up 
electrification model using the technology of microgrids offers a competitive and practical 
alternative. This technology is just emerging, however, so there is a need for research, 
development, education, technology transfer, and business development before it can reach 
the technical maturity of the well-established centralized electrification model. 

PROJECT SUMMARY: 

This research project aims to bridge the gap by developing a microgrid research cluster in 
Ethiopia, centered at Bahir Dar University (BDU). Project activities will include development of 
analytical and technical research capabilities, a laboratory scale microgrid test-bed, a field-site 
proving ground, education, technology transfer, and outreach activities. 

The emergent technology of microgrids operating in conjunction with well-established utility 
grids has been under development by various researchers around the world. However, its 
effective extension to rural electrification in remote areas poses particular challenges. In order 
to provide higher levels of resilience in the face of climate change, significant amount of energy 
should be drawn from renewable sources such as solar, wind, and hydropower. A higher level 
of variability of such sources on a daily, weekly, monthly, and seasonal basis presents additional 
operational challenges in balancing supply and demand while ensuring reliable supply to 
customers. In addition, the microgrid needs to be equipped with a revenue settling mechanism 
among various power generating, power consuming, and service entities to create a sustainable 
energy ecosystem, leading to a business model that can grow in the absence of external 
subsidies with minimal overhead. Ethiopia is in step with the goals of the Power Africa program 
aiming to increase electricity generation in the country significantly by adding various 
centralized hydro, solar, wind and geothermal power plants, as well as large-capacity power 
transmission lines. However, this development has to be coupled with appropriate retail 
distribution models that are compatible with the realities of sparseness in geography and 
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undeveloped markets in order to ensure that the capacity additions reach the target 
populations. 

PROJECT GOAL: 

This research project will identify appropriate capacity development in the technology of 
microgrids as the key enabler to set out an electrification pathway for the large percentage of 
people living in rural Ethiopia. The project will be leveraged with various ongoing activities at 
BDU, as well as by the U.S. collaborators. 


