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Project Valuation - Separate Cash Flow Valuation and the Implied Required Rate of Return
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 (1) Overview
The Norwegian Ministry of Finance advocates separate discounting (risk free) of the tax credit resulting from investments when calculating the net present value (NPV) of oil and gas projects in the North Sea. However, textbooks in finance (Brealy and Myers, 1991, Copeland and Weston, 1992) focus on calculating NPV by discounting the expected net after tax cash flow using the weighted average cost of capital (WACC) as the discount rate. This is also the method used by the oil companies when estimating project NPVs. We examine two methods of separating cash flows and calculating the NPVs of these individual cashflows. We demonstrate the results on three model oil fields. With the assumption of value additivity (Shall, 1972) the Norwegian Ministry of Finance method, taking out the tax shield resulting from the investment only, does not yield an implied required rate of return for the "uncertain rest" cash flow for most projects. It is therefore not an applicable valuaiton method. The method of valuing the after tax investment separately, however, gives a reasonable implied discount rate for the after tax income and operating cost. 
(2) Methods
We look at two different methods for splitting cashflows in valuation. The first method is estimating the present value of the after tax investment separately from the after tax revenue and operating cost. The second method, advocated by the Norwegian Ministry of Finance, is separating the tax shields resulting from investments and calculating the present value of these with the risk free rate. The two methods of spliting cash flows give very different implied required rate of returns (IRRR) for the uncertain residual cash flow. A simple one period example is presented, and in a multiperiod oil and gas model  project, NPVs are calculated using data for petroleum model projects in the North Sea, using the WACC discounting method and the two separate cash flow discounting methods. The implied discounting of the uncertain cash flow with the two discounting methods are found to be substantially different for the three model projects. If a separate cash flow discounting method is to be used it is recommended that the after tax investment cashflow is valued separately. The method advocated by the Norwgian Minsitry of Finance, of only valuing the investment tax credit separately with the risk free rate, is generally not applicable.
(3) Results
The method of splitting cash flows suggested by the Norwegian Minsitry of Finance is shown in the middle section. As shown, with the assumption of value additivity, the project NPV must be the same as with the standard method of valuation. Consequently, with the large present value of the tax shields, the uncertain residual cash flow must have a large negative NPV. In fact, the negative present value of this unorthodox uncertain residual cash flow is more negative than the negative sum making it impossible to find a discount rate that gives the present value that secures value additivity. The present value of this uncertain residual cash flow with is shown, with varying discount rates. The negative present values for the uncertain residual cash flow cannot be calculated for any of the projects. The results with our suggested method of splitting the cash flow in after tax cost and the after tax revenue and operating cost is presented. Given the present value of the after tax investment cash flow, using the risk free rate in discounting the present value of the after tax revenue and operating cost, is the known NPV of the project plus the present value of cost. With this present value of after tax revenue and operating cost, the implied required rate of return can be found by iteration.
(4) Conclusions
There are higher implied required rates of return for the uncertain revenue and operating cost cash flow after tax for the three model fields when using the method of valuing the after tax investment cash flow separately with the risk free rate. There is no solution for the implied return requirement for the uncertain residual cash flow with the Norwegian Ministry of Finance method of valuing only the tax shields from investment separately with the risk free rate. The addition of a before tax investment with the after tax revenue and operating cost does not provide IRRR results. Consequently, the method suggested by The Norwegian Ministry of Finance does not have practical merit.  
The use of the first method, however, rests fully on the assumption that the NPV of the after tax investment cash flow is correctly discounted using the risk free rate and the assumption that the project NPV was estimated using a correct required rate of return on the expected net after tax cash flow. It is far from certain that this cash flow stream is risk free.  
Before one is able to correctly estimate the size of the risk premium related to an individual cash flow stream, there is little practical value to the separate cash flow valuation method other than some insight into the effect of implied required rates of return of the uncertain residual cash flow, given the assumption of risk free discounting of the other.
 In addition, there is the fact that the cash flow stream might be divided into several other cash flow streams which make the separate cash flow valuation method almost impossible to implement in practical valuation.
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