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The IRR(internal rate of return) is often used by investors for the evaluation of engineering projects. Unfortunately, it has
serial flaws: (1) multiple real-valued IRRs may arise; (2) complex-valued IRRs may arise; (3) the IRR is, in special cases, incompat-
ible with the net present value (NPV) in accept/reject decisions. The efforts of management scientists and economists in providing
a reliable project rate of return have generated over the decades an immense amount of contributions aiming to solve these
shortcomings. Especially, multiple internal rate of returns (IRRs) have a fatal flaw when we decide to accep it or not. To solve
it, some researchers came up with external rate of returns (ERRs) such as ARR (Average Rate of Return) or MIRR (MIRR,
Modified Internal Rate of Return). ARR or MIRR. will also always yield the same decision for a engineering project consistent
with the NPV criterion. The ERRs are to modify the procedure for computing the rate of return by making explicit and consistent
assumptions about the interest rate at which intermediate receipts from projects may be invested. This reinvestment could be
either in other projects or in the outside market. However, when we use traditional ERRs, a volume of capital investment is
still unclear. Alternatively, the productive rate of return (PRR) can settle these problems. Generally, a rate of return is a profit
on an investment over a period of time, expressed as a proportion of the original investment. The time period is typically the
life of a project. The PRR is based on the full life of the engineering project. but has been annualised to project one year.
And the PRR uses the effective investment instead of the original investment. This method requires that the cash flow of an
engineering project must be separated into ‘investment’ and ‘loss’ to calculate the PRR value. In this paper, we proposed a
tabulated form for easy calculation of the PRR by modifing the profit and loss statement, and the cash flow statement.
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<Table 1> P/L and Cash Flow Table
End of Period 0 1
Revenues Sales
Material
Labor
Expenses Overhead

Depreciation

Investing Activities

P/L Sale and Admin.
Other Profit or Expenses Interests
Extraordinary Profit or Loss | Profit or Loss on Disposition of Assets
Taxable Income
Income Taxes
Net Income or Loss
Net Income or Loss
Operating Activities Depreciation
Profit or Loss on Disposition of Assets
Cash Flow Investment or Disposition
Table

Working Capital

Financing Activities

Borrowing or Repayment

Net Cash Flow
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<Table 2> Modified P/L and Cash Flow Table

End of Period 0 1
Revenues Sales
Material
Labor
Expenses Overhead
Depreciation
P/L -
Sale and Admin.
Other Profit or Expenses Interests
Taxable Income
Income Taxes
Net Income or Loss
. L Net Income or Loss
Operating Activities —
Depreciation
Investment or Disposition
Investing Activities Disposal Tax
Cafrhabl;iow Working Capital
Financing Activities Borrowing or Repayment
Net Cash Flow
Cash Flow of Non-Investing Activities
Cash Flow of Investing Activities
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<Table 3> Modified P/L and Cash Flow Table for a Sample Case

End of Period 0 1 2 3 4 5
Revenues Sales 100.0 100.0 100.0 100.0 100.0
Material 12.0 12.0 12.0 12.0 12.0
Expenses Labor 20.0 20.0 20.0 20.0 20.0
Overhead 8.0 8.0 8.0 8.0 8.0
P/L Depreciation 39.0 26.8 18.5 12.7 8.7
Other Profit or Expenses | Interests 6.3 5.2 4.1 29 1.5
Taxable Income 14.7 27.9 374 44.4 49.8
Income Taxes 3.7 7.0 9.4 11.1 124
Net Income or Loss 11.0 20.9 28.1 333 373
) o Net Income or Loss 1.0 20.9 28.1 333 373
Operating Activities —
Depreciation 39.0 26.8 18.5 12.7 8.7
Investment or Disposition -125.0 50.0
Investing Activities Disposal Tax -1
CasThabI;l"W Working Capital 230 230
Financing Activities Borrowing or Repayment 62.5 -10.2 -11.3 -12.4 -13.6 -15.0
Net Cash Flow -85.5 39.8 36.5 342 324 96.4
Cash Flow of Non-Investing Activities 62.5 39.8 36.5 342 324 31.1
Cash Flow of Investing Activities -148.0 0.0 0.0 0.0 0.0 65.3
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