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Overview

The last few years in the oil and gas industry has witnessed a sharp decline in oil price as a result of the emergence US shale oil and gas production, supply disruptions due to militancy especially in Nigeria and geopolitics . Despite  the effect of these contending forces on oil price, the demand for fossil fuel still ranks high especially in the developed nations. However, to make the best of the times, stakeholders in the industry are expected to ensure business still remains viable by identifying and manging inherent risk in petroleum prooduction. The dire slump in oil price has impacted in no little way in many economies of the world, particularly host governments that depend solely on revenue from petroleum as the only source of foreign exchange. While it is the responsibility of the central government to design fiscal regimes, it is expected of E & P companies ensure that cost is well managed and minimised for optimum performance. The interplay of cost, oil price and fiscal regimes determines the performance of oil and gas business venture. Since production is from the subsurface, and unexpected external factors will continually affect the viability of an oil and gas project, inherent risk throughout the lifecycle of the project should be identified and managed appropriately. 
Hence this paper, seeks to evaluate the impact of various risk factors in developing an oil and gas property. A discounted cash flow model shall be built using Excel Spreadsheet. Input variables for developing the economic model include: CAPEX, OPEX, fiscal terms, oil price, inflation rate as well as oil field reserves estimate. Performance metrics and system measures for economic analysis are NPV, IRR, Discounted Pay out Period and Profitability Index as well as undiscounted and discounted Host Government take. Decision parameters in discounted cash flow modelling are deterministic as they do not take into consideration risks and uncertainty. Hence for a more realistic assessment, a stochastic simulation shall be embedded to identify and quantify risk as well as assess input variables with the highest impact on the expected output
Methods
Economic and fiscal terms impacting on the profitability of an hypothetical oilfield located offshore in the Niger Delta Basin of Nigeria was analysed, With the interplay of cost, oil price and fiscal terms being major determinants of the performance of a petroleum business venture, the sensitivity of these input variables on the decision parameters were evaluated. With the shortcoming of deterministic models being that it does not account for risks and uncertainties, a Monte Carlo simulating was carried out to identify and quantify inherent risks. Stochastic simulation software, @Risk was embedded in the economic model to address this as well as give results on the sensitivity of input variables on expected output.
Results
The discounted cash flow model results suggest that developing an oil and gas property is profitable when oil price is above $50/bbl. Below this threshold; the NPV shows that value is destroyed at the chosen discount rate of 15% for this evaluation. Deterministic results assume that output is obtained with certainty. Hence, stochastic analysis is carried out to obtain a probability distribution for expected output parameters as changes occur in the assigned input parameters. Oil price and production capacity were observed to have the highest impact on performance metrics. Sensitivity analysis shows the steepness of the slope of varying input parameters on the profitability indicators. Tornado charts obtained from Monte Carlo simulation also confirms this assertion. Increase in oil price and production capacity impacts NPV more favourably and vice versa. Cost components however show contrary trend as expected in reality. Business ventures will always be favoured with cost minimisation and benchmarking strategies, hence a reduction in CAPEX, OPEX favours the evaluation of the profitability indicators – IRR, NPV, undiscounted and discounted government and contractor take. 
Conclusions
Deterministic model gave no information on the degree of uncertainty of results obtained. Risks inherent risk in a typical E & P venture varies from economic, operational, economic fiscal and/or political risks. Operators may however still remain in business with cost benchmarking strategies. However, a balance is expected in the terms of the fiscal regimes designed by host government to ensure that the IOCs expectation for equity returns on investment  meet shareholders expectation and host government objective for income redistribution is achieved. Host government of oil producing nations are expected to design fiscal terms that are flexible, neutral and stable in order to capture windfall profits when there’s unexpected increase in oil price as well as introduce fiscal elements that can cushion the effect of extremely low oil price as experienced in recent times. Oil producing countries with economic, political and/or operational risks may lose viable businesses to other nations if these risks are not properly managed. While the use of royalties may be  regressive; fiscal instruments tied to R-factor may be more effective to ensure a balance between receipts and expenditures when situation changes abruptly.
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