
   
 

 

Overview 

The objective of this paper is to develop a green hydrogen potential map for the Kingdom of Saudi Arabia. 

Recognizing the importance of resource assessment maps for encouraging investment at lower risk, similar maps 

exist for assessing the wind and solar photovoltaic potential in the Kingdom. However, a hydrogen potential map is 

yet to be developed. the hydrogen potential map will help the government of Saudi Arabia to develop and implement 

an effective policy for the utilization of renewable resources. Also, this will help them to explore the use of these 

renewables as a key enabler in the development of sustainable electrical energy, market opportunities, and 

continuous economic growth. This green hydrogen can be an alternative source to conventional sources because it is 

clean and environment friendly, thus may help mitigate GHG emissions 

Methods 

This paper is based on a case study to produce hydrogen by the means of water electrolysis powered by 4 gigawatts 

of renewable resources, which are solar PV and wind energy. The results are based on comprehensive data 

collection along with real cost information. The study was conducted using a standard discounted cash flow rate of 

return methodology on different scenarios to obtain an optimum solution for the Levelized Cost of Hydrogen 

(LCOH) for different regions in the Kingdom. The cost calculation is based on a wide variety of inputs that 

characterize financial assumptions as well as capital, operating, maintenance, and replacement costs. The study also 

includes the cost of desalinated water used in the electrolysis process. Moreover, A sensitivity analysis has been 

conducted to investigate how the PV capital cost forecast for the year 2025 will affect the choice of an energy 

source. The equeation used to calculate the Levelized Cost of Hydrogen (LCOH) in ($/kg), is the total lifetime cost 

of the project divided by the total lifetime of hydrogen produced, and it is calculated as follows : 
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Results 

NEOM was chosen as a case study to be the location for the economic analysis of a system, which includes 4 GW of 

renewable resources, PV, and Wind. These resources are supplying a 4 GW electrolyzer plant. The economic 

analysis was performed from the investor's and entrepreneur's perspective to see whether it is profitable to invest in a 

new project that uses renewable sources to sell hydrogen as a feedstock. Desalinated water is an important part of 

producing hydrogen; thus, the model takes into account the levelized cost of water (LCOW) to calculate the LCOH. 

After trying multiple scenarios using the metrological data of solar and wind obtained from the European 

Commission data. it was found that the LCOH of 2.70 $/kg. In addition, 4 GW size is considered to be an optimal 

size, since how matter the size is increased, the LCOH is only limited to a decrease of 2.3%. The Hydrogen Model 

was expanded to include a financial analysis of different regions in the Kingdom. In order to calculate the LCOH for 

the other regions, different values of levelized cost of water were taking into consideration from Saudi Water 

Partnership Company for the selected regions. Furthermore, to make the analysis more realistic, the cost of pumping 

desalinated water to the non-coastal region was also considered. then the LCOH was calculated for all the regions 

and a graphical representation of LCOH was produced as seen in below figure. We can see that NEOM has the 

lowest LCOH of 2.70 $/kg while Arar has the highest of 5.85 $/kg. 
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Figure 1. LCOH Potential Map 

Conclusions 

In this study, an economic analysis has been performed based on LCOH to evaluate the potential of renewable-

powered hydrogen production in the Kingdom. The study is to produce hydrogen by the means of water electrolysis 

powered by 4 gigawatts of renewable resources, which are solar PV and wind energy. NEOM was considered as a 

case study to build the Hydrogen Model, and later this model was applied to the Kingdom’s regions. The desalinated 

water cost and pumping cost have been also taken into consideration in the calculation of LCOH. The LCOH results 

of the thirteen regions show that NEOM is the most optimal choice with an LCOH of 2.70 $/kg. A consideration that 

could be drawn from this study is that 4 GW is an optimal size to supply the electrolyzer with energy since a lower 

size will increase the LCOH. 
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