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In May of 2015, two students – Edel Tessema and Marta Woldu – from the University of 
Virginia (UVA) traveled with professor David Edmunds to Axum, Ethiopia to attend the 
PROLINNOVA International Partners workshop (IPW). Marta Woldu had been at the IPW in 
Cambodia in 2014 and had spent time afterwards in getting to know the work of Prolinnova in 
Cambodia. For Edel Tessema, this was a first encounter. Their short-term goal for this visit to 
Ethiopia was to support the IPW through documentation, while their longer-term goal was to 
make contacts and establish a working relationship with PROLINNOVA members to pave the path 
for future collaboration. They were successful on both fronts as PROLINNOVA members greatly 
appreciated the students’ help during the event and the students were able to connect with Best 
Practices Association (BPA), a partner organisation of Prolinnova Ethiopia, that works in the 
Axum region with farmer innovators. Through BPA’s help, the group was able to speak with 
local farmer organisations and gain valuable insights regarding the unique challenges 
smallholder farmers in the region face. 
 
This year, a new team of students – Edgard Espinoza Fernandez, Thomas Remcho, and Sean 
Rumage – from UVA worked with BPA, led by Hailu Araya Tedla, on a solar-powered irrigation 
project around Axum in the Tigray region of northern Ethiopia. This project, conceived by BPA, 
local farmers, and UVA, was created and implemented using the cooperative design (co-design) 
method, so all stakeholders were in constant communication with farmers, and discussed their 
needs, desires, and ideas, in order to ensure the project’s final product was useful to them and its 
implementation could progress without ignoring possible concerns. This article summarises the 
technical details of the solar irrigation system and comments on the co-design strategy’s 
successes and failures experienced during the project. 
 
This project stems from the discussion that BPA helped facilitate in Axum between UVA 
students attending the PROLINNOVA IPW in May 2015 and local farmer organizations. During the 
discussion, students learned first-hand from representatives of the farming community that 
farmers’ livelihoods have become increasingly dependent on the effectiveness of their irrigation 
methods due to rainfall becoming less consistent in volume and consistency in this highland 
region of Ethiopia.  This insightful discussion brought the concerns farmers had regarding the 
lack of energy to transport water for irrigation to the attention of the UVA team. Thus, this 
project’s concept came as a response to a challenge faced by farmers. The energy solution 
designed to address these concerns uses two 310W solar panels, a 1500W inverter, a 200AH 
battery, a 60A controller, and a 750W centrifugal drive water pump, along with all the necessary 
wires and plumbing and a manual for the system’s use and upkeep in English or Tigrigna. This 
idea was a result of clear, constant communication between BPA, the farmers, the students, and 
advisors at UVA. There were a total of 18 farmers involved in the process, nine male farmers 
who helped assemble the system, and three female and six male farmers who provided valuable 
guidance for the system’s location. The system was assembled and tested in the compound of the 
district agriculture and energy offices, since farmers were letting their fields rest before the rainy 
season. Hailu’s guidance in involving the appropriate vendors to source materials in Addis 



Ababa was crucial to gaining even more partners in the project. Supplying such technologies 
certainly would not have been possible without each of those involved. 
 
This project, as originally envisioned, failed – or rather, as our mentor Hailu explained, needed 
to be adapted. A technical failure gave rise to our co-design strategy’s greatest success. While 
both the pump and solar equipment worked individually when we tested them at the local 
Agriculture and Rural Development Office, they did not function well in combination. So, after 
meeting in a group with local community leaders and experts, four male farmers and one female 
farmer, and eight other experts from the district agriculture, energy and water offices, it was 
decided that the two should be separated to better meet farmers’ needs – the solar panels and 
accompanying equipment would be used in nearby villages for lighting, cooking, and 
communication, and the pump would be used at a farmer training centre that already has access 
to electricity. Though our project was unable to meet the farmers’ initial desire for an electric 
irrigation pump, strong communication among stakeholders allowed us to adapt the project and 
meet other needs instead. 
 

The two villages selected by the farmers’ group were Endaba Buruk and Mai Tsa’eda. The 
administration and village of Endaba Buruk wrote a letter of support for the installation of the 
solar-powered light. On 15 July 2016, BPA and the farmers installed the solar-powered light 
with a single solar panel. Abadi Redehey, an active innovator farmer and chair of the farmers’ 
group,  mobilized several youth from the village. He also made a wooden stand for the solar 
panel stand and installed it on his roof. Using the wire available in the village, we provided light 
to six female-headed homes. They were very happy to have light in their homes, since it would 
allow them and their families to be more productive after dark. These homes now have sufficient 
energy in the cloudy summer to supply electricity for the whole night. The group decided to 
extend the supply to three more households that are about 70m away from the source. BPA will 
install the second solar panel in Mai Tsa’ eda village after buying the additional material 
required for the installation. BPA hopes to share several video clips on these experiences through 
Facebook. 

 
A key component of the project was the exchange of knowledge between UVA’s research team, 
BPA, agriculture and energy experts, and farmers. Nine farmers in the locality were taught how 
to assemble the device by both the UVA team and the development agents of the local 
agricultural office. When lower-than-desired power output was observed, we visited a farmer 
with a small solar system he designed and built himself to power lights and a television in his 
home. He showed us a slightly different arrangement with the inverter receiving input from the 
battery directly rather than via the controller, which may have stringent current control. Our 
system was changed to reflect the observations made with some success. The continued sharing 
of ideas between the community, the development office, and our team allowed us to make 
modifications to the system and better develop our strategies for discussing how the device 
works, how to assemble it, and how it can be maintained. 
 
The greatest difficulty for the successful use of the co-design method in our project was the need 
to buy all of the materials for the project in advance (and from traders who were more than 1000 
km away). Because there was such a disparity in expertise and no farmers were involved in the 
process of purchasing materials, it greatly limited the extent to which they played an active role 



in the system’s design. Based on our experiences, we think that a successful co-design strategy 
involves all stakeholders at every step in the process – otherwise many of the method’s main 
benefits will not be eventually delivered. To overcome this in the future, community leaders and 
local innovator farmers believe that this initial pilot project can cultivate interest in the 
neighbouring areas, and that they can facilitate the farmers’ desires from the very beginning of 
any future projects. 
 

Our experiences working with BPA and local farmers were very instructive, and the lessons we 
learned – both technical and social – can certainly be applied in other projects around the world. 
Most importantly, the use of co-design fostered positive, communicative relationships between 
UVA, BPA, and local officials and vendors that left both the farmers and development workers 
impressed with our joint efforts and optimistic of projects being implemented in the area in the 
near future. 

Moving forward, UVA hopes to have the privilege to continue working with Prolinnova 
Ethiopia, BPA, the farmers and the agricultural and energy experts with whom it now has a 
relationship. As we track the impacts of this project (through surveys and discussions with those 
affected), we plan to expand the use of solar energy in the area as well as work with farmers to 
tackle more of their expressed needs. In the long-term, we hope to establish a “Green Energy 
Village” within the district. 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 Figure 1: Farmers, experts, 

Thomas, Hailu, and Alemayehu 
experiment with the solar panels’ 
wiring configuration (photo: Sean 
Rumage)  

Figure 2: Edgard, Sean, and Thomas 
satisfied with a successful test of the 
system (photo: Seam Rumage) 



 


