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A.
Overview
Previously, we have examined the analysis of relevant costs for decision making.  In the decision problems considered so far, time played no role since all relevant revenues and costs were incurred in the current time period or a single period.  We now turn to settings where the costs and revenues resulting from a decision are spread over several (multiple) time periods.  This is typically the case when a company acquires capital assets such as machines, equipment, patents etc.

There are several models used to analyze capital expenditures in practice, some involve discounting, i.e., incorporate the time value of money, while others do not.  We shall consider a variety of methods and discuss their advantages and disadvantages.

B.
Discounted Cash Flow Models (DCF)
DCF analysis focuses on flows of cash instead of flows of revenues and expenses (net income).  Therefore, no adjustments to cash flows are made for the periodic allocation of asset costs (e.g., depreciation and any non‑cash expense).  Instead, the initial cost of an asset is usually treated in DCF computations as a lump‑sum cash outflow at time zero.  DCF models operate in a world of certainty regarding interest rates and the amounts and timing of predicted cash flows.  There are two major methods for evaluating capital investment decisions. 

B.1.  Net Present Value (NPV)
This model uses a discount rate (cost of capital, required rate of return) for discounting cash outflows and inflows to a given present date so that their net difference may be compared in present dollars:

NPV = PV future cash flows ‑ Cash outlay today

Result: If the NPV is greater than zero, the project is desirable.

B.2.  Internal Rate of Return (IRR) ‑ the rate of return (discount rate) that equates the amount invested at a given date with the present value of the expected cash inflows from the investment.  

Result: If the IRR is greater than the discount rate, the project is desirable.  

IRR is more widely used then NPV since 

(i) it avoids the task of selecting a discount rate for discounting cash flows and 

(ii) it appears to be more easily interpreted than the NPV amounts.

Question:  What's better‑‑a high or a low IRR?

Question: Why is the IRR regarded unreliable? 

Example 1
The Clash Co. is considering purchasing a machine for $100,000.  The new machine will produce HM's which will have annual sales of $100,000 for 6 years and the following (annual) costs:



Materials
$25,000



Labor
15,000



Variable overhead
10,000



Depreciation
15,000



Variable selling
5,000

There will be no other incremental fixed expenses.  The machine will have a salvage value of $10,000 at the end of 6 years and it will be sold at that time.  If the cost of capital at the Clash is 10%, is this a desirable investment for the company? What is the IRR? Ignore taxes.

The main problem in dealing with discounted cash flow models is identifying the relevant cash flows and their timing.  In this sense it is similar to the problem of identifying relevant costs.  Frequently, a capital expenditure proposal is accompanied by a pro forma income statement.  The problem then is to isolate cash flows from accruals.  

For example:     

At Start of Project:

1. Purchase cost of any fixed assets





2. Investment tax credits





3. Installation, delivery, startup costs





4. Tax gains or losses on trade‑in or disposal





5. Required increments (decrements) in working capital

Yearly: 


1. Cash revenues net of taxes





2. Cash expenses net of taxes





3. Depreciation tax savings

 



4. Capital outlays (e.g., overhauls, replacements)

At  End of  Project:

1. Disposal or removal value





2. Reductions in working capital





3. Potential tax gains or losses

Coping with risk and uncertainty
1. Use risk adjusted discount rates

2. Use of certainty equivalents instead of expected values

3. Sensitivity Analysis

C.  
Tax Considerations
General tax considerations in capital budgeting problems: 

1. 
Cash flows representing revenues and expenses should be stated net of tax in any cash flow analysis.

2. 
If in a replacement decision current assets are disposed, their proceeds should be stated net of any applicable capital gains taxes (or losses).  This can be considerable in case we are disposing of an asset (such as  land or buildings) with a market value well in excess of its tax basis. 

3. 
A business plan may include gains or losses on a new asset at the time of its disposal if the depreciation schedule for tax purposes results in a book value less or greater than the anticipated market value (at the disposal date). 

4. Depreciation; to be discussed.

Investment Tax Credits (ITC)
In order to encourage investment in income producing assets, the old US tax code provided for a tax credit on such investments.  Until 1981, there were three possible levels of credit depending on the useful life of the asset:


Life:
3 yr
4‑7 yr
7+ yr


Credit:
3%
6.67%
10%

Under the more recent Accelerated Cost Recovery System (1981), the investment tax credit for the 3 year class was 6% and for the other classes 10%.


Investment tax credits should be included as part of the current cash flow since the tax credit reduces the cash outflow needed to acquire an asset.  (Not applicable under current tax law.)

Question:  How does one calculate the cash outflow reduction due to an income tax credit?

Accelerated Cost Recovery System (ACRS)
The ACRS (1981) was a tax code item designed to encourage increased capital investment as well as to simplify the pre‑1981 depreciation laws.

1. Amount allowed for depreciation 

2. Time period over which the asset is to be depreciated 

3. Pattern of allowable depreciation 

The Tax Reform Act (1986)
"The new system is generally less generous than the prior combination of ACRS and ITC.  This change reflects a shift in the "use" of the tax system: while the old system was designed primarily to provide investment incentives, the new tax rules are designed to more evenly match asset‑class lives with the useful lives of particular assets...Nonetheless, depreciation deductions are still accelerated more than under the pre‑1981 tax law."  (Source:  Tax Reform 1986:  Analysis and Planning, Arthur Andersen and Co., 1987, pp. 111112).

Comments:

1.
The Tax Reform Act of 1986 repeals the ITC.  This change reflects Congress' decision to remove direct investment incentives.  Special provisions:

· Transition property 

· Reduction of carryovers ‑ 

2.  
The 1986 Act revamps the ACRS of 1981.

· Classes of property  

· Recovery methods

‑ Double Declining Balance




 


‑ Straight Line

Depreciation Tax Deductions

The depreciation charge associated with the new asset is an expense item  which is omitted in a cash flow analysis.  Although the depreciation itself is not a cash inflow, its deductibility from revenues in determining net income subject to taxes reduces tax payments and thus represents a cash flow.  The tax‑savings effect of depreciation has a present value that partially depends upon the depreciation method chosen.  Example 2 below compares present values under two alternative depreciation methods:  double declining balance (DDB) and straight line (SL). 


Under the old tax law, there was some discretion in selecting the useful life for an asset and a method of depreciation for tax purposes.  Many firms used some form of accelerated depreciation for tax reporting and straight line depreciation for financial reporting.  Under the ACRS (1986) there are (almost) no choices for asset life or for depreciation method (an exception is the SL alternative).  The percentages for depreciation are specified.  Most productive assets (except for real property) fall into the 7 year class. (Under the 1981 ACRS most assets fell into the 3 and 5 year classes.)  

Example  2:
The Happy Wimp Co. purchased in 1975 a Backbone machine for $30,000 with a five year useful life (for tax purposes).  At that time the firm faced a 50% tax rate and a cost of capital of 10%.  The following table compares the tax savings for the Happy Wimp using SL and DDB depreciation.

Straight Line Depreciation

Dep
Tax Effect
PV 10%
Cash Inflow

6,000
3,000
.909
2,727


6,000
3,000
.826
2,478


6,000
3,000
.751
2,253


6,000
3,000
.683
2,049


6,000
3,000
.621
  1,863




11,370
Double Declining Balance

Dep
Tax Effect
PV 10%
Cash Inflow

12,000
6,000
0.909
5,454


7,200
3,600
0.826
2,974


4,320
2,160
0.751
1,622


2,592
1,296
0.683
855


3,888
1,944
0.621
   1,207




 12,142
Conclusion:  Extra NPV of $769 by using DDB depreciation instead of SL.

Question:  Is it ever worthwhile to adopt the SL depreciation method as opposed to the DDB method?

