
Renewable Energy Statistics Training 
Exercise 5b: Energy balance solar water heaters 

 

The purpose of this exercise is to take solar thermal electricity generation and heating data and complete the 
solar thermal column of an energy balance. The exercise uses the Solar Heat Worldwide market report and 
IRENA’s electricity generation data for Morocco and Egypt, but countries can also use their own data on solar 
heating if this is available. 

Attached is a worksheet showing the solar thermal energy column of the IRENA energy balance template for 
Morocco and Egypt. Use the information about solar water heaters and solar thermal energy production to 
estimate the consumption, transformation, supply and production of solar thermal energy in each country 
and complete the two columns. 

Conversion factors: 

1 GWh = 3.6 TJ 

Efficiency of solar thermal energy production = 33% (i.e. heat input = electricity generation x 3)  

Solar thermal electricity generation in 2014 

Technology Indicator Country/area 2014 

Concentrated solar power Electricity capacity (MW) Morocco 23 

    Egypt 20 

  Electricity generation (GWh) Morocco 35 

    Egypt   16 

Source: IRENA (2016), Renewable Energy Statistics 2016, The International Renewable Energy Agency, Abu Dhabi.  
 

Solar heat generation in 2014 

See data on solar water heaters in attached page.  Note that this report includes data for Morocco but not 
for Egypt. However, a report from the Observatoire Méditerranéen de l'Energie (OME)1 indicated a total 
collector surface in Egypt of 800,000 m2.  Use the ratio yield/area from neighbouring Israel to estimate the 
yield of solar heaters in Egypt.

1 Available at: https://www.b2match.eu/system/stworkshop2013/files/Market_Assessment_Report_II.pdf  

https://www.b2match.eu/system/stworkshop2013/files/Market_Assessment_Report_II.pdf


From: IEA SHC (2016), Solar Heat Worldwide, p.8 & 12 - http://www.iea-shc.org/solar-heat-worldwide  

 

http://www.iea-shc.org/solar-heat-worldwide


Answer sheet: 
 

Supply and consumption 
  

Morocco 
Solar Thermal 

Egypt 
Solar Thermal 

2016   TJ TJ 

Production (+)   

Imports (+)   

Exports (-)   

Stock changes (+)   

International Bunkers (-)   

Domestic supply (=)   

Transfers     

Statistical Differences   

Power plants     

CHP plants     

Commercial heat plants     

Charcoal production     

Biomass pellet and briquette production      

Other transformation     

Energy sector and own use     

Distribution losses     

Total final consumption     

Industry sector     

Transport sector     

     of which road transport     

Commercial and public services     

Residential     

     of which traditional uses     

Other     

     

 
  



Solar thermal (Answers) 
The market report estimates that Morocco produces 383 GWh per year. The ratio yield/area for Israel is 
4,182/4,527,634 = 0.000923 GWh/m2, which multiplied by 800,000m2 of collector area in Egypt gives 739 
GWh. 
Converted to TJ (x 3.6) = 1,379 TJ (Morocco) and 2,660 TJ (Egypt) 
Split between residential and commercial (hotels) has to be a guess! We assume 50:50 
    
Thermal energy used in concentrated solar power (CSP) generation can be derived by taking electricity 
production, converting to TJ and converting to primary heat (x3 for a 33% conversion efficiency). So:  
 
Production (GWh) = 35 (Morocco) and 16 (Egypt)   
Converted to TJ (x 3.6) = 126 (China) and 57 (Egypt)   
Transformation (x3) = 378 (China) and 173 (Egypt)   
 
The above figures can be entered into the worksheet and supply and production (exactly the same) can be 
calculated and shown above them.  

Supply and consumption 
 

China 
Solar Thermal 

Egypt 
Solar Thermal 

2016   TJ  

Production (+) 1,757 2833 

Imports (+)   

Exports (-)   

Stock changes (+)   

International Bunkers (-)   

Domestic supply (=) 1,757 2833 

Transfers     

Statistical Differences   

Power plants   378 173 

CHP plants     

Commercial heat plants     

Charcoal production     

Biomass pellet and briquette production      

Other transformation     

Energy sector and own use     

Distribution losses     

Total final consumption   1,379 2660 

Industry sector     

Transport sector     

     of which road transport     

Commercial and public services   689 1330 

Residential   688 1330 

     of which traditional uses     

Other     


