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Overview

The oil and gas sector is strategic for the economy, as it represents a significant portion of GDP, domestic and foreign investments and the Balance of Payments. Therefore, it is necessary to understand its challenges and complexities from an economic perspective. In this sense, the fiscal regime adopted by a country is critical in determining the economic success of oil and gas production projects, in addition to being an incentive mechanism that can attract or expel investments in the sector. Understanding well how these fiscal regimes work, especially in Brazil, is a competitive advantage for everyone who works in the sector.

Since 2010, the production sharing model has been in force in Brazil, in blocks located in the pre-salt and in other strategic areas. This model adds to another fiscal rule that traditionally operated in the country - the concession model. Sharing, in general terms, arises when there is a partnership contract between the country and the company that wins a bid (or companies, in the case of consortiums), where the private agent is obliged to deliver part of the hydrocarbon produced to the government – the profit oil. In addition to profit oil, companies must pay other types of taxes.

Therefore, the main goal of this work is to present a methodology to calculate the impacts of the Brazilian production sharing taxation model on the economics of oil and gas projects – measuring the financial return of private enterprises in the sector for different levels of operating scales and considering all bidding rounds already carried out. The chosen strategy is to generate a pessimistic scenario with less oil and an optimistic one with more production, considering the taxation details existing in the six bidding rounds carried out by the Brazilian National Agency for Petroleum, Natural Gas and Biofuels (ANP). In order to get such results, a taxation model was built in R programming language that takes into account all the most relevant aspects related to economic indicators needed. The methodology is general and explained step by step - for those who are not familiar with the programming language, there is also a definition of each step in mathematical terms.

This paper is organized as follows: after the introduction, which gives more details about the issues regarding fiscal Regimes and firm profitability in Brazil, we have a literature review about technical aspects of an oil and gas project, providing the foundations in the topics of Exploration, Production Development and Fiscal Regimes. In the Methodology chapter, we present the modelling strategy for investment valuation and simulation. The following section presents the results, using language programming R and all the details on how financial indicators of an oil and gas project must be evaluated under a sharing regime. The results also include a discussion about progressiveness/regressiveness of taxes under a sharing regime and simulations for projects in different sharing bidding models. The final section discusses policy implications and recommendations. 
Methods

Market Design, Regulation, Investment Valuation, Economic Modeling, Tax Studies.
Results

In this work we investigate in detail how Brazil's Oil and Gas Production Sharing Regime impacts the profitability of private enterprises in the sector at different levels of operating scales and considering all bidding rounds already carried out. Furthermore, the research sought to understand the economic incentives that the fiscal regime signals to the market based on its taxation model, which is usually regressive in terms of equality and the contributory capacity of companies. As our main results and contributions we have:

i) A complete methodology for modeling, rare to find in the literature and with direct explanations about  how it is possible to get, from technical data, the final cash flow and related economic indicators. 
ii) A step by step mathematical proof for the fiscal model and a complete program in R language

iii) Different from other papers, that usually focus only on round 1 of ANP’s sharing bid, ignoring the other 5 rounds, we present a complete simulation approach, considering also different types of projects.

iv) Numerical simulations show that for the pessimist cases, the projects with fiscal rules of rounds 2, 4, and 5 have better results, while round 3 presents the worst. On the other hand, for the optimists, rounds 2, 4, and 5 are better, while round 6 is the worst. In both cases, round 6 presents better results at lower levels of brent oil prices. The difference among the rounds for the same project can mean an increase of 43% in its internal rate of return for the pessimistic case and 33% for the optimistic one. 
v) Finally, it is provided a proof for the existence of tax regressivity in the rules of the expenditure recovery ceiling and royalties and tax neutrality in the government share of profit oil.
Conclusions

In this work, a comparative analysis was carried out among the six ANP sharing bidding rounds, for two different cases: a pessimistic and an optimistic one . The results obtained shows that there are relevant differences among the rounds, in terms of revenue for the government and profitability for the projects. The initial assumption was that the results among the different rounds would not be significant, since they are under the same production sharing fiscal regime. However, it was found significant differences around the rounds.  

Therefore, for the Brazilian government, it would be interesting to rethink the implications of maintaining such  complex fiscal regime, with confusing tax rules that regulate companies that seek to explore enormous oil and gas reserves. Furthermore, it is interesting to analyze the tax regressivity for some of these taxes – according to the simulations performed, it is impossible to implement profitable smaller projects. Another important question is whether the current legislation has a negative impact on the revenue of the most profitable ventures. 

Thus, a simple, transparent and balanced fiscal model in tax terms would guarantee a better attractiveness for investors in the sector, national and foreign, and would imply in more resources for the government, in order to reinvest them in other sectors with budget limitations.
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