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Overview 
Air pollution and global warming are pressing issues requiring the decarbonisation of critical sectors of the worldwide 
economy. Brazil stands at the forefront of renewable energy utilisation for electricity production, presenting a unique 
opportunity to pioneer the production of green hydrogen to mitigate environmental difficulties. This study employs a 
real options analytical framework to assess a hypothetical investment in an electrolyser and an ammonia synthesis 
plant. This approach capitalises on hydrogen's versatility, enabling its application across various sectors. Specifically, 
the study considers a 'switch option', allowing investors to determine the optimal periods for green hydrogen 
production and its distribution to selected industries or its conversion to green ammonia. This strategic choice aims to 
optimise the investment's final cash flows by leveraging market conditions. 
 
The valuation of this switch option involves a comparative analysis between the investment's net present value and 
the baseline scenario of selling electricity within the free market, which is characterised by significant price volatility 
and a consequent heightened risk of financial loss.  

 
 

Methods 
In this study, we apply the real options analysis (ROA) framework to explore the strategic 'switch option,' enabling 
the decision between selling electricity to the grid or diverting resources to produce green ammonia, contingent upon 
which option presents a more favourable financial outcome. To do this, we explore stochastic price modelling 
techniques to forecast financial returns under uncertain market conditions. The Geometric Brownian Motion (GBM) 
and the Mean Reverting Process (MRP) are among the electricity and ammonia forecasting pricing models employed. 
 

 
Results 
Preliminary findings from a simplified model suggest that incorporating the switch option enhances the investment's 
returns. This enhancement arises from the flexibility to adapt production and sales strategies in alignment with 
prevailing market dynamics for electricity or ammonia. 

 
 

Conclusions 
While the GBM model offers simplicity in its application, it is noted that it may erroneously overestimate financial 
outcomes. In contrast, the article illustrates that the Mean Reverting Process provides a more nuanced understanding 
of price behaviours, potentially leading to a more accurate valuation of the switching option.  
 



Real options valuation offers a robust framework for evaluating the flexibility inherent in investment opportunities, 
particularly those that involve significant uncertainty and the potential for adapting strategies in response to market 
developments. Critically, the analysis reveals that the value derived from the capability to switch between electricity 
sales and ammonia production is amplified when the prices of these two outputs are negatively correlated, 
underscoring the importance of sophisticated pricing models in evaluating the economic viability of investments with 
multiple operational pathways. 
 
 
References 
Al-Ghussain, L., Ahmad, A. D., Abubaker, A. M., & Hassan, M. A. (2022). Exploring the feasibility of green hydrogen 
production using excess energy from a country-scale 100% solar-wind renewable energy system. International Journal of 
Hydrogen Energy, 47(51), 21613-21633. https://doi.org/https://doi.org/10.1016/j.ijhydene.2022.04.289  
 
Copeland, T. E., & Antikarov, V. (2003). Real options: a practitioner's guide (1st ed.). Texere.  
 
Dixit, A. K., & Pindyck, R. S. (1994). Investment Under Uncertainty. Princeton University Press.  
 
Fernandes, B., Cunha, J., & Ferreira, P. (2011). The use of real options approach in energy sector investments. Renewable and 
Sustainable Energy Reviews, 15(9), 4491-4497. https://doi.org/https://doi.org/10.1016/j.rser.2011.07.102  
 
Kulatilaka, N., & Trigeorgis, L. (1994). The general flexibility to switch: real options revisited. International Journal Of 
Finance, 6(Winter 1994). https://ssrn.com/abstract=5567  
 
Muñoz, J. I., Sánchez de la Nieta, A. A., Contreras, J., & Bernal-Agustín, J. L. (2009). Optimal investment portfolio in 
renewable energy: The Spanish case. Energy Policy, 37(12), 5273-5284. 
https://doi.org/https://doi.org/10.1016/j.enpol.2009.07.050  
 
Squadrito, G., Maggio, G., & Nicita, A. (2023). The green hydrogen revolution. Renewable Energy, 216, 119041. 
https://doi.org/https://doi.org/10.1016/j.renene.2023.119041  
 


	Overview
	Results

