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CONTEXT

ASSESSING SOLAR POTENTIAL IN THE URBAN ENVIRONMENT 

▸ We studied the generation potential in Beirut which was 
estimated to cover around 30% of the cities needs  

▸ We provided a decision-support system for the adoption 
of renewables at the building level in Beirut 

▸ http://beirutsolarmap.cnrs.edu.lb/beirutsolarmap/

http://beirutsolarmap.cnrs.edu.lb/beirutsolarmap/


CONTEXT

URBAN-SCALE MODELING  
HTTP://BEIRUTSOLARMAP.CNRS.EDU.LB/BEIRUTSOLARMAP/



NATION-SCALE SOLAR FARMS

ASSESSING SOLAR POTENTIAL

▸ We then moved on to locate the areas with optimal yield at 
the national scale 



METHODOLOGY

FILTERS

▸ The Global Solar Atlas was used as our base map 

▸ We used our own hazard maps (which cover landslides, 
earthquakes, floods, fires) 

▸ A 50 (m) resolution topography map to filter out north-
facing terrains 

▸ Another filter is applied on the resultant lands whose slope 
where higher than 30 degrees



METHODOLOGY

FILTERS

▸ We filtered out agricultural zones and forests  

▸ We kept lands which are 1km away from urban 
agglomerations



NATION-SCALE SOLAR FARMS

UNDIFFERENTIATED: PUBLIC AND PRIVATE 



METHODOLOGY

LAND APPROPRIATION CHALLENGE

▸ We then moved to identify public lands  

▸ The reason is that they reduce the time of deployment 
since no land appropriation is required



TIME-LINE

PUBLIC LANDS SURVEY: PROJECT’S PHASES

▸ Phase I: Covered Baalbak-ElHermel  

▸ Phase II: Is awaiting an AFD fund to cover the Beqaa 
mainly and the rest of the Lebanese territories 



PUBLIC LAND FILTER 

LAND SURVEY/OFFICIAL REQUEST/DIGITIZATION 

▸ First round of ‘reverse engineering’ was carried out to get 
the real estate numbers of the resultant lands (as we have 
our own repository in the area for wheat subsidies and 
crop classification projects. 

▸  Parallel to that official requests were sent to the governors 
of Beqaa and Baalbak-ElHermel to inquire about land 
ownership within their territories



PUBLIC LAND FILTER 

LAND SURVEY/OFFICIAL REQUEST/DIGITIZATION 

▸ Response in paper form were received, which included the 
details about land numbers, area, and public ownership 

▸ This required digitization and transformation from Autocad 
to GIS 

▸ Followed by field visits to check the use of the lands 



PHASE I MAP 

PUBLIC LANDS IN BAALBAK-ELHERMEL

▸ Plots distance from transmission lines were calculated  

▸ In addition we used the Wind Atlas and intersected with 
the public lands polygons in Baalbak-ElHermel 

▸ Additional areas, which are quarries-dedicated are also 
shown on the map with decrees of appropriation issued to 
the Ministry of the Environment  

▸ Tufeil, which is owned by the Central bank is also shown 







PUBLIC LAND FILTER 

PUBLIC LANDS IN BAALBAK-ELHERMEL

▸ http://pls.cnrs.edu.lb/publiclandsurvey

http://pls.cnrs.edu.lb/publiclandsurvey


NATION-SCALE SOLAR FARMS

REASONS BEHIND THIS SURVEY*

▸ The government plans relays the obstacles facing the 
adoption of renewables to two major reasons: land 
unavailability and the grid status   

*Work in collaboration with Dr. Ali Ahmad the Director of the Energy Policy Program at Issam Fares Institute at 
AUB



NATION-SCALE SOLAR FARMS

REASONS BEHIND THIS SURVEY 

▸ The government plans is*:  

1.Expensive  

The competitiveness of power purchasing agreements’ price, be it from local IPPs or 
barges, is granted simply because it is either equal or lower than the cost of energy 
generated by EDL. This policy has, in our opinion, permitted inflated wind PPA prices, 
that are more than double the global average price, to be agreed upon.  

*Work in collaboration with Dr. Ali Ahmad the Director of the Energy Policy Program at Issam Fares Institute 
at AUB



NATION-SCALE SOLAR FARMS

REASONS BEHIND THIS SURVEY*

Cost-effectiveness should be measured by comparing PPA prices to global and 
regional trends; and considering Lebanon’s risk profile and the available de-risking 
measures. It should be noted that solar is already cost-competitive in countries in 
Africa like Senegal (5 cent/kWh) and neighboring countries like Jordan (6 cent/
kWh).  

*Work in collaboration with Dr. Ali Ahmad the Director of the Energy Policy Program at Issam Fares Institute 
at AUB



NATION-SCALE SOLAR FARMS

REASONS BEHIND THIS SURVEY

▸ The government plans is*:  

1.Unambitious  

The Ministry of Energy was taking Lebanon’s COP21 renewable energy target of 12% to the 
letter. There are a couple of issues with this target: This number includes hydropower, bringing 
Lebanon’s target of non-hydro renewable energy resources to below 8%. This is a very modest 
target compared to what Lebanon’s neighboring countries (like Jordan and Egypt) are doing 
and planning, especially now when the economic case of solar PV and wind is very strong. 

*Work in collaboration with Dr. Ali Ahmad the Director of the Energy Policy Program at Issam Fares Institute at 
AUB



NATION-SCALE SOLAR FARMS

REASONS BEHIND THIS SURVEY

▸ The government plans is*:  
1.Short-term focused 

The introduction of barges – or imports from Syria- is a good example of such strategies. The cost of barges 
according to the GoL plan would be around $700 million per year. If we generously assume that these barges 
would operate for only 4 years, their total cost would be $2800 million, a number high enough to build a state-
of-the-art solar power plant, in less than two years, capable of producing the same amount of energy for the 
next 25 years instead of 4 years only. The proposed plan allows to phase out these costly and temporary 
solutions faster and cheaper.  

*Work in collaboration with Dr. Ali Ahmad the Director of the Energy Policy Program at Issam Fares Institute 
at AUB



NATION-SCALE SOLAR FARMS

REASONS BEHIND THIS SURVEY

▸ The government plans is*:  
1.Underestimation of lead-time 

On the other hand, the introduction of barges is justified by the need to have them until Lebanon builds 
new gas-fired power plants. According to the Ministry of Energy, the tendering process alone would take 
up to 2 years. The construction phase is likely to take up to 4 years. Thus, if the government decided to go 
ahead and build the new gas-fired plants today, they wouldn’t be operational before 2025. Consequently, 
the barges plan is likely to be extended, thus increasing the opportunity cost associated with it. 

*Work in collaboration with Dr. Ali Ahmad the Director of the Energy Policy Program at Issam Fares Institute 
at AUB



NATION-SCALE SOLAR FARMS

REASONS BEHIND THIS SURVEY*

Contrary to the non founded belief about land unavailability were able to locate 100km^2 of 
public land suitable for solar and an additional 30km2 suitable for wind, which resolves the land 
appropriation issue and thus increases the lead time of the deployment of such technologies 

*Work in collaboration with Dr. Ali Ahmad the Director of the Energy Policy Program at Issam Fares Institute at AUB



NATION-SCALE SOLAR FARMS

MAIN RESULTS*

Assuming, conservatively, that only 30% of the potential area is available, 
the generation capacity that could be deployed could reach 4000 MWp.  

One area of interest is Tfail, on the eastern border with Syria, because:  

- Wholly owned by Lebanon’s Central Bank, an advantage from land 
ownership perspective 

- Relatively close to high-voltage lines and cross-border lines with Syria 
- Ideal location for possible electricity trading with Syria in the future.  

*Work in collaboration with Dr. Ali Ahmad the Director of the Energy Policy Program at Issam Fares Institute at 
AUB



NATION-SCALE SOLAR FARMS

MAIN RESULTS*

The main issue with Tfail is that it’s classified as quarries land and if 
was to be used for RE generation, a decree amendment would be 
needed 

*Work in collaboration with Dr. Ali Ahmad the Director of the Energy Policy Program at Issam Fares Institute 
at AUB



NATION-SCALE SOLAR FARMS

MAIN RESULTS*

The proposed scenario involves the incremental construction of 2500 MWp of solar PV in two phases (1000 
MWp in 2020-2021 and 1500 MWp in 2022-2024). Such addition, would limit the reliance on barges (or other 
imported electricity) to 2-3 years, saving around $2 billion, at least. In addition to this, the added solar PV 
capacity would also replace the need to build 500 MW of gas-fired power plant, adding substantial cost 
savings over a period of 25 years.  

With such a plan, the RE penetration would increase to 24%, an appropriate target to start with. By 
incorporating the 2500 MWp of solar PV within the current GoL plan, Lebanon would achieve its target of 24/7 
electricity by 2028. However, with such high solar capacity, it’s normal to include a storage capacity that can 
deal with short-time power deficit during the day, brining the zero-deficit date to 2026.  

*Work in collaboration with Dr. Ali Ahmad the Director of the Energy Policy Program at Issam Fares Institute at AUB



CAVEATS

NECESSARY REFINEMENTS 

▸ Finer spatial resolution of the topography should be used 

▸ Allocation of funds to fly drones over sights (with the 
possibility to go down to10 cm resolution)  

▸ On-site weather stations should be mounted (in the major 
plots) 


