
Renewable Energy Statistics Training 
Exercise 5a: Estimating solar PV generation 

 
 
Ideally, solar photovoltaic capacity and generation should be formally monitored and reported. However, 
this is not always the case, particularly for off-grid systems that are not part of a formal scheme. In those 
cases, and assuming that no solar cell manufacturing occurs in the country, trade data can provide us with a 
broad estimation of the installed capacity and generation. Yemen has been chosen as an example for this 
exercise. Power outages have been common in Yemen since the start of the conflict, prompting the import 
of solar panels for the self-generation of electricity in homes and businesses. The table below provides 
information on trade data of solar panels in Yemen. 
 
Yemen COMTRADE data for the commodity 854140: Photosensitive Semiconductor Devices, Photovoltaic 

Cells And Light Emitting Diodes. 
 

Year Imports (kg) Exports (kg) 

2006 1,033 0 

2007 4,663 0 

2008 87,367 0 

2009 5,074 654 

2010 1,052 0 

2011 27,900 0 

2012 8,040 0 

2013 100,209 0 

2014 940,785 0 

2015 8,700,420 0 

Source: comtrade.un.org 

 
The objective of this exercise is to calculate the solar PV generation of Yemen in 2015 in GWh following these 
steps: 
 

- First, estimate installed capacity from solar panel import weight, using a conversion factor of 10W/kg. 
This conversion factor has been calculated by IRENA statistics team based on the analysis of the 
technical characteristics of dozens of solar PV systems. Assume all panels installed since 2006 are still 
in operation. 
 

- Second, calculate electricity generation using PVWatts Calculator and selecting the closest available 
weather station. If you do not have access to a computer, the next page offers information on the 
annual generation of 1 kW of installed solar capacity from one of the closest stations. 

 
- What are the main limitations of this estimation? How reliable it is? 

  



Extract from PVWatts Calculator for a solar PV installation of 1kW in Dire Dawa, Ethiopia. 
 

 
Source: NREL PVWatts Calculator: http://pvwatts.nrel.gov 



Answers 
 
Total imports: 9,876,543 kg 
Total exports: 654 kg 
Total supply: 9,875,889 kg 
 
Installed capacity: 9,875,889 kg * 10 W per kg / 1,000,000 = 98.8 MW 
 
Generation: 98.8 * 1,695 / 1,000 = 167 GWh 


