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Abstract 

Oil and gas (O&G) companies have changed their profile in pursuing potential reserves in new 

frontier areas. Entry into business opportunities has been cautious, as the ongoing energy 

transition requires positioning in reserves with lower carbon footprints and pollutants. 

Minimal investments are made in the exploratory period and are essential in separating an 

environmentally and economically efficient portfolio. Thus, an investment program in 

information to de-risk exploratory prospects is essential to avoid failures and better estimate 

the commercially recoverable volume before a high-cost investment. 

Usually, the decision-making does not consider calculating information benefit for exploratory 

block acquisition. When it is done, the value of the decision does not add the benefit of 

postponing the high-cost investment of a wildcat well. This paper systematizes the 

appreciation of the option to invest in the exploratory well combined with the de-risking 

information investment, with binomial and least-square Monte Carlo approaches, associating 

the theory of real options (RO) with the value of information (VOI). 

 

Introduction 

The movement of O&G companies in new frontier areas is careful due to the energy transition 

to a low-carbon matrix. The exploration and production contracts allow the companies to 

manage the sequence of investments (Begg and Bratvold, 2002), being able to better drive 

towards a cleaner matrix. The value of opportunities within the contract area is affected by 

commodity prices, modeled by RO, and the effect of investments in knowledge is modeled 

with VOI concepts (Dias, 2004). Flexibility contributes to de-risking the projects and is vital for 

a better company allocation portfolio. 

Investment in knowledge is the way to reduce the technical-geological uncertainty of projects, 

which is more significant in the exploratory phase than in the production phase (Haskett, 

2003). In the appraisal phase, the wells' number and location are relevant to delimit the 

deposit, as well as the seismic detailing of the reservoir (Cook, 2021). Similarly, Bickel (2014) 

builds a pilot for non-conventional reservoirs with a gaussian likelihood function and a 

precision function for the expected volume. Fedorov et al. (2020) present the benefit of 

information from sequences of wells for the depletion curve of a marginal field, also 

considering the price uncertainty in the model. Seismic is also relevant in the production and 

delimitation phase, as seen in Bickel et al. (2008) and Pickering and Bickel (2006). 

Nonetheless, the exploratory phase has a set of more fundamental uncertainties, such as the 

existence of hydrocarbons and the first estimation of the expected hydrocarbon volume (Dias, 

2004). Seismic methods are the main ways to estimate the prospects' first parameters. The 

application of better technologies reduces the initial uncertainty, mainly for reservoirs with an 

expected Direct Hydrocarbon Indicator response (Rocky et al., 2021). Other indirect methods, 
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such as Controlled Source Electromagnetic (CSEM), also reduce the technical-geological 

uncertainty of new frontier prospects (Eidsvik, 2008). 

The model used here is the business model from Dias (2004). Due to the uncertainty of the 

existence of hydrocarbon, we apply the Expected Monetary Value formula (Rose, 2001). Due 

to the contract period, price uncertainty, and investment flexibility, we add the ideas of real 

options in exploration from Dias (2010) and the knowledge investment concept of the value of 

information from Dias (2002). 

 

Exploration Contract  

The exploratory contract offers several flexibilities for the O&G company. The example of this 

paper considers a three-year exploratory contract, with no obligation to drill the wildcat well 

(IW) and an obligation to acquire 3D seismic information (IK), which can be exercised at any 

time during the contract. The investment in information needs to be acquired, processed, and 

interpreted. The investing company desires to have the interpretation as soon as possible, so 

that information would impact the technical project parameters at the end of the first year 

(figure 1). After the exploratory period, the company decides to continue with the appraisal 

and production phases or abandon the project. 

 

 

 

 

These data are geophysical details about the local geology and inferences about the reservoir, 

considered imperfect information (Sorenson, 1984). The information is intended to reduce the 

project's technical uncertainty and better evaluate the option of drilling the wildcat well. In 

most cases, the best geophysical technique is 3D seismic, whereas other types of technologies 

may be used, such as electromagnetic and gravimetric methods. 

 

Figure 1: Exploration Model Contract  
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From the investor's perspective, drilling the exploratory well before data interpretation is not 

rational, as it de-risks the project and is less costly than the well. Our model tries to capture 

this characteristic, so it is only possible to invest in the exploratory well after acquiring the 

information. Therefore, before investment IK, which is a European option, and after IK, an 

American option concerning investment IW until the end of the exploratory contract. This 

mechanism is not contractual but a consideration from the company's best point of view. 
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