CHAPTER 10
Making Capital Investment Decisions

Our objective in this chapter is to bring together the pieces of the capital budgeting decision – particularly, how to “spread the numbers” for a proposed investment or project, and based on those numbers, make an initial assessment about whether or not to take the project.


PROJECT CASH FLOWS

Undertaking a project changes the firm’s overall cash flows today and in the future. To evaluate a proposed investment, we have to evaluate these changes in the cash flow and decide whether they add value to the firm.

The most important step is deciding which cash flows are relevant and which aren’t.


RELEVANT CASH FLOWS
What’s a relevant cash flow for a project?
A relevant cash flow for a project is a change in the firm’s overall future cash flow that comes about as a direct consequence of the decision to take that project – these are called incremental cash flows associated with a project.

	
Incremental Cash Flows – The difference between a firm’s future cash flows with a project and without the project




The concept of incremental cash flow is central to our analysis, so we state the general definition and refer back to it as needed:

	The incremental cash flows for project evaluation consist of any and all changes in the firm’s future cash flows that are a direct consequence of taking the project.



What’s important  Any cash flow that exists regardless of whether or not a project is undertaken is not relevant.


THE STAND-ALONE PRINCIPLE
It would be difficult to manage actually calculating the future total cash flows to the firm with and without a project, especially for a large firm – it’s not even really necessary.

Once we identify the effect of undertaking the proposed project on the firm’s cash flows, we need to focus only on the resulting project’s incremental cash flows. This is called the stand-alone principle.

	
Stand-Alone Principle – Evaluation of a project based on the project’s incremental cash flows




The stand-alone principle says that once we’ve determined the incremental cash flows from undertaking a project, we can view that project as a kind of “mini-firm” with its own future revenues and costs, its own assets and its own cash flows.

We want to focus on comparing the cash flows from this “mini-firm” to the cost of acquiring it. An important consequence of this approach is that we evaluate the proposed project purely on its own merits, isolating it from any other activities or projects.


INCREMENTAL CASH FLOWS

We’re only concerned with those cash flows that are incremental to a project. We now describe some of the pitfalls and how to avoid them.


SUNK COSTS
A sunk cost is a cost we’ve already paid or have already incurred the liability to pay. This type of cost can’t be changed by the decision today to accept or reject a project. The firm has to pay this cost no matter what.

	
Sunk Costs – A cost that has already been incurred and can’t be removed and therefore shouldn’t be considered in an investment decision.




A sunk cost isn’t relevant to the decision at hand, so we’re careful to exclude sunk costs from our analysis.

Ex. 1:
True North Distillery hires a financial consultant to help evaluate whether or not a line of maple sugar liqueur should be launched. When the consultant turns in the report, True North objects to the analysis because the consultant didn’t include the hefty consulting fee as a cost to the liqueur project.

The consulting fee is a sunk cost because the consulting fee has to be paid whether or not the liqueur line is launched or not.


Ex. 2:
True North Distillery is now considering building a new warehouse to age the maple sugar liqueur. Should a portion of the overhead costs be allocated to the proposed warehouse project?

If the overhead costs are truly sunk costs and independent of the project – no. An example of this type of overhead is the cost of maintaining a corporate jet for senior executives.

But if the new warehouse requires additional reporting, supervision or legal input, these overheads should be part of the project analysis.


OPPORTUNITY COSTS
An opportunity cost is slightly different from an out-of-pocket cost. It requires us to give up a benefit.

	
Opportunity Cost – The most valuable alternative that is given up if a particular investment is undertaken.




A common situation comes when another division of a firm already owns some of the assets that a proposed project will use – as an example; we might want to convert an old rustic water-powered mill, bought years ago for $100,000, into upscale condos.

If we take on the project, there won’t be any direct cash outflow associated with buying the old mill since we already own it. But when evaluating the condo project, should we treat the mill as being free? NO.

The mill is a valuable resource used by the project – if we didn’t use it here; we could something else with it. Like what? At minimum, we could sell it.

So using the mill for the condo complex has an opportunity cost: We give up the valuable opportunity to do something else with it.

There’s another issue here – once we agree that using the mill has an opportunity cost, how much should the condo project be charged? We paid $100,000 – it might seem that we should charge this amount for the condo project, right? NO. The reason for this is based on our discussion concerning sunk costs.

The fact that we paid $100,000 some years ago for it is irrelevant. It’s sunk.

At minimum, the opportunity cost we charge the project is what it would sell for today (net of any selling costs) because this is the amount that we give up by using it instead of selling it.




SIDE EFFECTS
Remember that the incremental cash flows for a project include all the resulting changes in the firm’s future cash flows. It wouldn’t be unusual for a project to have side, or spillover, effects – both good and bad.

Ex.:
When Air Canada started Tango (its first discount airline) it had to recognize the possibility that sales from Tango would come at the expense of sales from its main fleet.

The negative impact on cash flows is called erosion, and this same problem anticipated by Air Canada can happen to any multiline consumer product or seller. In the case of erosion, the cash flows from the new line should be adjusted downwards to reflect lost profits on other lines.

	
Erosion – The portion of cash flows of a new project that come at the expense of a firm’s existing operations.




In accounting for erosion, it’s important to recognize that any sales lost as a result of launching a new product might be lost anyway because of future competition. Erosion is only relevant when the sales wouldn’t otherwise be lost.

Side effects show up in a lot of different ways. For example, one of Walt Disney’s concerns when they built Euro Disney was that the new park would drain visitors from the Florida park.

There are beneficial side effects – for example, you might think that HP would’ve been concerned when printers that sold for $500 to $600 in 2003 sold for less than $100 by 2007, but they weren’t. HP realized the big money was in the consumables – the ink, the paper etc., where the profit margins were as high as 70%.


NET WORKING CAPITAL
Usually, a project requires that the firm invest in net working capital on top of long-term assets. For example, a project usually needs cash on hand to pay any expenses that come up; it also needs an initial investment in inventories and accounts receivable (to cover credit sales).

Some of this financing would be in the form of amounts owed to suppliers (accounts payable), but the firm has to supply the balance. This balance represents the investment in net working capital.

You can’t overlook an important feature of net working capital in capital budgeting!

As a project winds down, inventories are sold, receivables are collected, bills are paid and cash balances can be drawn down. These activities free up the net working capital originally invested. So the firm’s investment in project net working capital resembles a loan. The firm supplies working capital at the beginning and recovers it toward the end.


FINANCING COSTS
In analyzing a proposed investment, we don’t include interest paid or any other financing costs such as dividends or principal repaid because we’re interested in the cash flow generated by the asset from the project.

Interest paid, for example, is a component of cash flow to creditors, not cash flow from assets.

Our goal in project evaluation is to compare the cash flow from a project to the cost of acquiring the project to estimate the NPV. The mixture of debt & equity that a firm chooses to use in financing a project is a managerial variable and mainly determines how project cash flow is divided between owners & creditors.

Financing cost are important – but they’re just something analyzed separately; they’re included as a component of the discount rate.


INFLATION
Because capital investments projects usually have long lives, price inflation or deflation is most likely going to occur during the project’s life.

It’s possible that the impact of inflation will cancel out – changes in the price level will impact all cash flows equally – and that the required rate of return will also shift exactly with inflation. But this is unlikely. So we need to know how to handle inflation.

Investors form expectations of future inflation; these are included in the discount rate so investors can protect themselves against inflation. Rates including inflation premiums are called nominal rates.

Given that nominal rates include an adjustment for expected inflation, cash flow estimates should also be adjusted for inflation. Ignoring inflation when estimating cash inflows could lead us to a bias against accepting capital budgeting projects.



CAPITAL BUDGETING & BUSINESS TAXES IN CANADA

In Canada, different levels of government usually offer incentives to promote certain types of capital investment. These include:

· Grants
· Investment tax credits	
· Subsidized loans
· More favorable rates for capital cost allowance

These change a project’s cash flows, so they should be factored into capital budgeting analysis.

	
Capital Cost Allowance (CCA) – Depreciation method under Canadian tax law allowing for the accelerated write-off of property under various classifications.





Other Issues
There are other things to watch for:

1. We’re only interested in measuring cash flow – we’re interested in measuring it when it actually occurs, not when it arises in an accounting sense.

2. We’re always interested in after-tax cash flow since tax payments are definitely a cash outflow. In fact, whenever we write incremental cash flows, we mean after-tax incremental cash flows. Remember that after-tax cash flow and accounting profit or net income are different things.


PRO FORMA FINANCIAL STATEMENTS & PROJECT CASH FLOWS

When we start evaluating a proposed investment, we need a set of pro forma or projected financial statements. With these, we can develop the projected cash flows from the project – once we have the cash flows, we can estimate the value of the project using techniques we’ve looked at.

In calculating cash flows, we make a few assumptions to avoid overcomplicating the technical details at the outset:

1. We use straight-line depreciation as opposed to capital cost allowance

2. We assume that a full year’s depreciation can be taken in the first year

3. We put together an example so the project’s market value equals its book cost when it’s scrapped


GETTING STARTED: PRO FORMA FINANCIAL STATEMENTS
Pro forma financial statements are a convenient and easily understood means of summarizing a lot of the relevant information for a project.

	
Pro Forma Financial Statements – Financial statements projecting future years’ operations.




To prepare these statements, we need estimates of quantities such as:

· Unit sales
· The selling price per unit
· The variable cost per unit
· Total fixed costs

We also need to know the total investment required, including any investment in net working capital.

Ex.:
We think we can sell 50,000 cans of shark attractant per year at a price of $4.30/can
It costs us about $2.50/can to make the attractant
A new product like this has only a 3-year life
We require a 20% return on new products
Fixed operating costs (including rent for production facility) cost $12,000 per year
We need to invest $90,000 in manufacturing equipment
For simplicity, this $90,000 will be 100% depreciated over the 3-year life of the project in equal annual amounts.
The cost of removing the equipment might roughly equal the actual value in 3 years, so it would essentially be worthless on a market value basis
Finally, the project requires a $20,000 investment in net working capital – this amount remains constant over the life of the project.

Below we organize these initial projections by preparing the pro forma statements of comprehensive income.

	Projected Statement of Comprehensive Income
Shark Attractant Project

	Sales (50,000 units @ $4.30/unit)
	$215,000

	Variable costs ($2.50/unit)
	$125,000

	Gross profit
	$90,000

	Fixed costs
	$12,000

	Depreciation ($90,000/3)
	$30,000

	EBIT
	$48,000

	Taxes (40%)
	$19,200

	Net Income
	$28,800



Notice we haven’t deducted any interest expense – this is always the case because interest paid is a financing expense, not a component of operating cash flow.

We also prepare a series of abbreviated statements of financial position that show the capital requirements for the project we’ve done below:

	
	Year

	
	0
	1
	2
	3

	Net working capital
	$20,000
	$20,000
	$20,000
	$0

	Net fixed assets
	$90,000
	$60,000
	$30,000
	$0

	Total investment
	$110,000
	$80,000
	$50,000
	$0


We have net working capital of $20,000 in each year, fixed assets are $90,000 at the start of the project’s life (Year 0), and they decline by the $30,000 in depreciation each year. 

Notice that total investment given here for future years is the total book or accounting value, not the market value.

At this point, we need to start converting this accounting information into cash flows.


PROJECT CASH FLOWS
To develop cash flows from a project, we need to remember that cash flow from assets have 3 components:

1. Operating cash flow
2. Capital spending
3. Additions to net working capital

To evaluate our project or mini-firm, we need to arrive at estimates for each of these. Once we have the estimates of the components of cash flow, we can calculate cash flow for our mini-firm or project.

	
Project Cash Flow
=
Project Operating Cash Flow
-
Project Additions to Net Working Capital
-
Project Capital Spending





1. Project Operating Cash Flow
To determine the operating cash flow associated with a project, recall the definition of operating cash flow:

	
Operating Cash Flow
=
Earnings Before Interest & Taxes (EBIT)
+
Depreciation
-
Taxes




Taxes in our equation are taxes assuming that there’s no interest expense.

To illustrate the calculation of operating cash flow, we use the projected information from the shark attractant project. For reference, use the statement of comprehensive income.

Given the statement of comprehensive income, calculating the operating cash flow is straightforward. As we see below, projected operating cash flow for the shark attractant project is $58,800

	Projected Operating Cash Flow
Shark Attractant Project

	EBIT
	$48,000

	Depreciation
	$30,000

	Taxes
	-$19,200

	Operating Cash Flow
	$58,800




2. & 3. Project Net Working Capital & Capital Spending
Next we need to take care of the fixed asset and net working capital requirements. Based on our statements of financial position, the firm has to spend $90,000 up front for fixed assets and invest an additional $20,000 in net working capital.

The immediate outflow is thus $110,000. At the end of the project’s life, the fixed assets are worthless, but the firm recovers the $20,000 tied up in working capital. This leads to a $20,000 inflow in the last year.

On a mechanical level, notice that whenever we have an investment in net working capital, that investment has to be recovered – in other words, the same numbers needs to reappear with the opposite sign.


PROJECT TOTAL CASH FLOW & VALUE
Given the information we’ve accumulated, we can finish the preliminary cash flow analysis below:

	Projected Total Cash Flows
Shark Attractant Project

	
	Year

	
	0
	1
	2
	3

	Operating cash flow
	$0
	$58,800
	$58,800
	$58,800

	Additions to net working capital
	-$20,000
	$0
	$0
	$20,000

	Capital spending
	-$90,000
	$0
	$0
	$0

	Total Cash Flow
	-$110,000
	$58,800
	$58,800
	$78,800

	DCF
	-$110,000
	$49,000
	$40,833
	$45,602

	NPV
	$25,435
	
	
	



Now that we have the cash flow projections, we’re ready to apply the various criteria we’ve discussed in previous chapters. 


The NPV at the 20% required return is:
NPV
=

=
$25,435

Based on these projections, the project creates more than $25,000 in value and should be accepted. Also, the return on this investment obviously exceeds 20% (since the NPV is positive at 20%).

After some trial and error, we find that the IRR works out to be about 34%.

If needed, we can also go ahead and calculate the payback and the average accounting return (AAR). Payback on this project is just a little under 2 years (about 1.85 years).

From the last chapter, the AAR is average income divided by average book value. The net income each year is $28,800 and the average (in thousands) of the 4 book values for the total investment is: $110 + 80 + 50 + 20)/4 = 65$

So the AAR is $28,800/65,000 = 44.31%

We’ve already seen that the IRR is about 34%. The fact that the AAR is larger shows us again why the AAR can’t be meaningfully interpreted as the return on a project.


MORE ON PROJECT CASH FLOW

We now look closer at some aspects of project cash flow. Particularly, we discuss project net working capital in more detail. We’ll then look at current tax laws regarding depreciation.


A CLOSER LOOK AT NET WORKING CAPITAL (NWC)
In calculating operating cash flow, we didn’t explicitly consider the fact that some of our sales might be on credit – also, we might not have paid some of the costs shown.

In either case, the cash flow has not yet occurred. We show here that these possibilities aren’t a problem as long as we don’t forget to include additions to net working capital in our analysis – this will show us the importance and effect of doing so.

Suppose that during a particular year of a project we have the following simplified statement of comprehensive income:

	Sales
	$500

	Costs
	$310

	Net Income
	$190


Depreciation and taxes are zero. No fixed assets are purchased during the year. Also, to show a point, we assume the only components of net working capital are accounts receivable and payable. The beginning and ending amount for these accounts are:

	
	Beginning of YR
	End of YR
	Change

	Accounts Receivable
	$880
	$910
	+$30

	Accounts Payable
	$550
	$605
	+$55

	Net Working Capital
	$330
	$305
	-$25



So, what’s the total cash flow for the year?
Operating cash flow in this particular cash is the same as EBIT since there are no taxes or depreciation: so, it equals $190

Also, notice that NWC actually declined by $25, so the addition to net working capital is negative. This just means that $25 was freed up during the year. There was no capital spending, so the total cash flow for the year is:

Total Cash Flow = (Operating Cash Flow) – (Additions to NWC) – (Capital Spending)
=
$190 – (-$25) - $0
=
$215

[bookmark: _GoBack]We know that this $215 total cash flow has to be “dollars in” less “dollars out” for the year. So then we’d have a different question – what were cash revenues for the year? What were cash costs?

To determine cash revenues, we need to look closer at net working capital. 
During the year, we had sales of $500 – but accounts receivable rose by $30 over the same period – this means that sales exceeded collections by $30. In other words, we haven’t yet received the cash from $30 of the $500 in sales.

Because of this, our cash inflow is $500 - $30 = $470

Generally, cash income is:
Cash Income
=
(Sales) – (Increase in Accounts Receivable)

Cash outflows can be determined in a similar way. We show costs of $310 on the statement of comprehensive income, but accounts payable increased by $55 during the year. This means we haven’t yet paid $55 of the $310, so cash costs for the period are just $310 - $55 = $255. 

In this case, cash costs equal:

Cash Costs
=
(Costs) – (Increase in Accounts Payable)
Putting this information together, cash inflows less cash outflows is $470 - $255 = $215, just as we had before. Notice that:

Cash Flow = (Cash INFLOW) – (Cash OUTFLOW) 
=
($500 – 30) – ($310 – 55) = ($500 - $310) – (30 – 55)
=
Operating Cash Flow – Change in NWC 
=
$190 – (-25) = $215

This example shows that including net working capital changes in our calculations has the effect of adjusting for the discrepancy between accounting sales and costs and actual cash receipts and payments.

	
Ex.:
For the year just completed, Combat Wombat Telestat Ltd (CWT) reports sales of $998 and costs of $734. You’ve collected the following beginning and ending statement of financial position information:

	
	Beginning
	Ending

	Accounts Receivable
	$100
	$110

	Inventory
	$100
	$80

	Accounts Payable
	$100
	$70

	Net Working Capital
	$100
	$120



Based on these figures, what are cash inflows? Cash outflows? What happened to each? What is net cash flow?

Sales were $998, but receivables went up by $10. So cash collections were $10 less than sales (or $998)

Costs were $734, but inventories fell by $20. This means we didn’t replace $20 worth of inventory, so cash costs are actually overstated by this amount.

Also, payable fells by $30. This means that on a net basis, we actually paid our suppliers $30 more than the value of what we received from them resulting in a $30 understatement of cash costs.

Adjusting for these events, cash costs are:
$734 – 20 + 30 = $744

Net cash flow is:
$988 – 744 = $244

Finally, notice that NWC increased by $20 overall. We can check out answer by noting that the original accounting sales less costs of $998 – 734 is $264.

In addition, CWT spent $20 on NWC, so the net result is a cash flow of $264 – 20 = $244 – as we calculated.



DEPRECIATION & CAPITAL COST ALLOWANCE
Accounting depreciation is a noncash deduction. So depreciation has cash flow consequences only because it influences the tax bill.

So the way that depreciation if computed for tax purposes is a relevant method for capital investment decisions.

Let’s go through a more involved capital budgeting analysis. Keep in mind this is a similar example as the shark attractant, just with more real world details and numbers.


EX.: 
THE MAJESTIC MULCH & COMPOST COMPANY (MMCC)

MMCC is looking into the feasibility of a new line of power mulching tools. Based on exploratory conversations with buyers for large garden shops, the projected unit sales are as follows:
	Year
	Unit Sales

	1
	3000

	2
	5000

	3
	6000

	4
	6500

	5
	6000

	6
	5000

	7
	4000

	8
	3000



The new mulcher would be priced at $120/unit to start. When the competition catches up after 3 years, we anticipate the price to drop to $110/unit.

The power mulcher project requires $20,000 in net working capital at the start – then total net working capital at the end of each year would be about 15% of sales for that year.

The variable cost per unit is $60 and total fixed costs are $25,000/year

It costs about $800,000 to buy the equipment needed to start production. This investment is mainly in industrial equipment so it falls in Class 8 with a CCA rate of 20%

The equipment will be worth about $150,000 in 8 years.

The relevant tax rate is 40% and the required return is 15%.

Based on this information, should MMCC proceed with the project?




1. OPERATING CASH FLOWS
There’s a lot of information to organize. FIRST we calculate projected sales – sales in the first year are projected at 3000 units at $120 apiece, or $360,000 total. The remaining years we calculate below:

	Projected Revenues
Power Mulcher Project

	Year
	Unit Price
	Unit Sales
	Revenues

	1
	$120
	3000
	$360,000

	2
	$120
	5000
	$600,000

	3
	$120
	6000
	$720,000

	4
	$110
	6500
	$715,000

	5
	$110
	6000
	$660,000

	6
	$110
	5000
	$550,000

	7
	$110
	4000
	$440,000

	8
	$110
	3000
	$330,000



Next, we compute the CCA on the $800,000 investment below. Notice that under the half-year rule, UCC is only $400,000 in Year 1.

	Annual CCA
Power Mulcher Project
Class 8, 20% Rate

	Year
	Beginning UCC
	CCA
	Ending UCC

	1
	$400,000
	$80,000
	$320,000

	2
	$720,000
	$144,000
	$576,000

	3
	$576,000
	$115,200
	$460,800

	4
	$460,800
	$92,160
	$368,640

	5
	$368,640
	$73,728
	$294,912

	6
	$294,912
	$58,982
	$235,930

	7
	$235,930
	$47,186
	$188,744

	8
	$188,744
	$37,749
	$150,995



With this information, we can prepare the pro forma statements of comprehensive income, shown below:

	Projected Statements of Comprehensive Income
Power Mulcher Project

	Year

	
	1
	2
	3
	4
	5
	6
	7
	8

	Unit Price
	$120
	$120
	$120
	$110
	$110
	$110
	$110
	$110

	Unit Sales
	3000
	5000
	6000
	6500
	6000
	5000
	4000
	3000

	Revenues
	$360,000
	$600,000
	$720,000
	$715,000
	$660,000
	$550,000
	$440,000
	$330,000

	Variable Costs
	180,000
	300,000
	360,000
	390,000
	360,000
	300,000
	240,000
	180,000

	Fixed Costs
	25,000
	25,000
	25,000
	25,000
	25,000
	25,000
	25,000
	25,000

	CCA
	80,000
	144,000
	115,200
	92,160
	73,728
	58,982
	47,186
	37,749

	EBIT
	75,000
	131,000
	219,800
	207,840
	201,272
	166,018
	127,814
	87,251

	Taxes
	30,000
	52,400
	87,920
	83,136
	80,509
	66,407
	51,126
	34,901

	Net Income
	$45,000
	$78,600
	$131,880
	$124,704
	$120,763
	$99,611
	$76,688
	$52,350




From this point, we can easily compute operating cash flows. The results are in the table below.


	Projected Cash Flows
Power Mulcher Project

	Year

	
	0
	1
	2
	3
	4
	5
	6
	7
	8

	I. Operating Cash Flow

	EBIT
	
	$75,000
	$131,000
	$219,800
	$207,840
	$201,272
	$166,018
	$127,814
	$87,251

	CCA
	
	$80,000
	$144,000
	$115,200
	$92,160
	$73,728
	$58,982
	$47,186
	$37,749

	Taxes
	
	$30,000
	$52,400
	$87,920
	$83,136
	$80,509
	$66,407
	$51,126
	$34,901

	Operating cash flow
	
	$125,000
	$222,600
	$247,080
	$216,864
	$194,491
	$158,593
	$123,874
	$90,099

	II. Net Working Capital

	Initial NWC
	$20,000
	
	
	
	
	
	
	
	

	NWC increases
	
	$34,000
	$36,000
	$18,000
	-$750
	-$8250
	-$16,500
	-$16,500
	$16,500

	NWC recovery
	
	
	
	
	
	
	
	
	-$49,500

	Additions to NWC
	$20,000
	$34,000
	$36,000
	$18,000
	-$750
	-$8250
	-$16,500
	-$16,500
	-$66,000

	III. Capital Spending

	Initial outlay
	$800,000
	
	
	
	
	
	
	
	

	After-tax salvage
	
	
	
	
	
	
	
	
	-$150,000

	Capital spending
	$800,000
	
	
	
	
	
	
	
	-$150,000




2. ADDITIONS TO NWC
Now that we have operating cash flows, we need to determine the additions to NWC. By assumption, NWC requirements change as sales change. In every year, we either add to or recover some of our project net working capital.

Remember that NWC started at $20,000 and then rises to 15% of sales; we can calculate the amount of NWC for every year (shown below)

	Additions to Net Working Capital
Power Mulcher Project

	Year
	Revenues
	Net Working Capital
	Increase

	0
	
	$20,000
	

	1
	$360,000
	$54,000
	$34,000

	2
	$600,000
	$90,000
	$36,000

	3
	$720,000
	$108,000
	$18,000

	4
	$715,000
	$107,250
	-$750

	5
	$660,000
	$99,000
	-$8250

	6
	$550,000
	$82,500
	-$16,500

	7
	$440,000
	$66,000
	-$16,500

	8
	$330,000
	$49,500
	-$16,500



As shown in the table, during the first year, NWC grows from $20,000 to 0.15 * 360,000 = $54,000. The increase in NWC for the year is thus $54,000 – 20,000 = $34,000. The remaining years are calculated the same way.

***Remember that an increase in NWC is a cash outflow and a decrease in NWC is a cash inflow***

This means that a negative sign in this table represents NWC returning to the firm. As an example, $16,500 in NWC flows back to the firm in Year 6. Over the project’s life time, NWC builds to a peak of $108,000 and declines from there as sales start to drop.

In the second part of the “Projected Cash Flows” table above, we show the result for additions to NWC. Notice that at the end of the project’s life, there’s $49,500 in NWC still to be recovered. Therefore, in the last year, the project return $16,500 of NWC during the year and then returns the remaining $49,500 for a total of $66,000 (the addition to NWC is -$66,000).
Finally, we have to account for the long-term capital invested in the project. In this case, we invested $800,000 at Time 0.

By assumption, the equipment would be worth $150,000 at the end of the project. It will have an undepreciated capital cost of $150,995 at the time shown in the “Annual CCA” table above.

This $995 shortfall of mark value below UCC creates a tax refund ($995 * 40% tax rate = $398) only if MMCC has no continuing Class 8 assets. But we’d assume the company would continue in this line of manufacturing so there’s no tax refund.

Making this assumption is standard unless we have specific information about plans to close an asset class. Given our assumption, the difference of $995 stays in the asset pool, creating future tax shields. The investment and salvage are shown in the 3rd part of the “Projected Cash Flows” table above.


3. TOTAL CASH FLOW & VALUE
Now we have all the cash flow pieces, so we can put them together in the table below. Note that an increase in NWC is a cash inflow and that a negative sign shows working capital returning to the firm.

On top of the total project cash flows, we’ve calculated the cumulative cash flows and the discontinued cash flows.

At this point, it’s essentially “plug and chug” to calculate the net present value, internal rate of return and payback.

	10.10
Projected TOTAL Cash Flows
Power Mulcher Project

	Year

	
	0
	1
	2
	3
	4
	5
	6
	7
	8

	Operating cash flow
	
	$125,000
	$222,600
	$247,080
	$216,864
	$194,491
	$158,593
	$123,874
	$90,099

	Additions to NWC
	-$20,000
	-$34,000
	-$36,000
	-$18,000
	$750
	$8250
	$16,500
	$16,500
	$66,000

	Capital Spending
	-$800,000
	$0
	$0
	$0
	$0
	$0
	$0
	$0
	$150,000

	Total project cash
	-$820,000
	$91,000
	$186,600
	$229,080
	$217,614
	$202,741
	$175,093
	$140,374
	$306,099

	Cumulative cash flow
	-$820,000
	-$729,000
	-$542,400
	-$313,320
	-$95,706
	$107,035
	$282,128
	$422,503
	$728,602

	Discounted cash flow @ 15%
	-$820,000
	$79,130
	$141,096
	$150,624
	$124,422
	$100,798
	$75,698
	$52,772
	$100,064

	NPV
	$4604
	
	
	
	
	
	
	
	

	IRR
	15.15%
	
	
	
	
	
	
	
	

	PB
	4.47
	
	
	
	
	
	
	
	



If we sum the discounted flows and the initial investment, the NPV (at 15%) works out to be $4604. This is positive, so, based on these preliminary projections, the power mulcher project is acceptable.

The internal or DCF rate of return is slightly greater than 15% since the NPV is positive. It works out to be 15.15, again indicating that the project is acceptable.

Looking at cumulative cash flows, we see that the project has almost paid back after 4 years since the cumulative cash flow is almost zero at that time.

As indicated, the fractional year works out to be 95,706/202,741 = 0.47, so the payback is 4.47 years. This is the usual problem with payback periods.
Conclusion
This completes our DCF analysis.
If we’re confident in our projections, there’s no further analysis to be done. We can start production and marketing right away. But it’s unlikely this would be the case.

For one thing, the NPV isn’t that far above zero and IRR is only marginally more than the 15% required rate of return. Remember, our result of analysis is an estimate of NPV and we usually have less than complete confidence in our projections.

So we’d have more work to do. We’d most likely want to evaluate the quality of our estimates.

Now we look at alternative definitions of operating cash flow and illustrate some different cases that arise in capital budgeting.


APPLYING THE TAX SHIELD APPROACH TO THE MMCC

Looking at our analysis of MMCC, you’ll see that most of the number crunching involved finding CCA, EBIT and net income figures. The tax shield approach has to the potential to save us a lot of time.

So instead of adding the cash flow components down the columns for each year and find the present value of the total cash flows, we find the present values of each source of cash flows and add the present values.

	OCF = Project operating cash flow
S = Sales
C = Operating costs
D = Depreciation for tax purposes, i.e. CCA
 = Corporate tax rate



The first source of cash flow is  as shown for each year on the first line of the table below. The figure for the 1st year, $93,000, is the first part of the OCF equation.

	10.12
Tax Shield Solution
Power Mulcher Project

	
	Year

	
	0
	1
	2
	3
	4
	5
	6
	7
			8

	)
	
	$93,000
	$165,000
	$201,000
	$180,000
	$165,000
	$135,000
	$105,000
	$75,000

	Additions to NWC
	-$20,000
	-$34,000
	-$36,000
	-$18,000
	$750
	$8250
	$16,500
	$16,500
	$66,000

	Capital Spending
	-$800,000
	
	
	
	
	
	
	
	$150,000

	Totals
	
	
	
	
	
	

	PV of )
	$645,099
	
	
	
	
	
	

	PV of additions to NWC
	-$49,179
	
	
	
	
	
	

	PV of capital spending
	-$750,965
	
	
	
	
	
	

	PV of CCA tax shield
	$159,649
	
	
	
	
	
	

	NPV
	
	$4604
	
	
	
	
	
	






=
(360,000 – 180,000 – 25,000)(1 – 0.40) + 80,000(0.40)
=
93,000 + 32,000
=
$125,000

Calculating the PV of the $93,000 for the first year and adding the PV of the other  figures in the table gives us a total PV for this source of $645,099 as seen in the lower part of our table above.

The second term is the tax shield on CCA for the first year. The table below reproduces the first year’s tax shield of $32,000 along with the corresponding tax shield for each year. The total PV of the CCA tax shield is shown as $159,649

	10.13
PV of Tax Shield on CCA

	
	Tax Shield

	Year
	CCA
	0.40 * CCA
	PV at 15%

	1
	$80,000
	$32,000
	$27,826

	2
	$144,000
	$57,600
	$43,554

	3
	$115,200
	$46,080
	$30,298

	4
	$92,160
	$36,864
	$21,077

	5
	$73,728
	$29,491
	$14,662

	6
	$58,982
	$23,593
	$10,200

	7
	$47,186
	$18,874
	$7,096

	8
	$37,749
	$15,100
	$4,936

	
	PV of tax shield on CCA
	$159,649



The additions to NWC and capital expenditure are basically the same as in table 10.10. Their PV are shown in the lower part of table 10.13

The NPV is the sum of the PV of the 4 sources of cash flow.

The answer, $4,604, is identical to what we found earlier in table 10.10


PRESENT VALUE OF THE TAX SHIELD ON CCA
More time savings is possible by using a formula that replaces the detailed calculation of yearly CCA. This formula is based on the idea that tax shields from CCA continue in perpetuity as long as there are assets remaining in the CCA class.

The formula applies when the CCA asset class (or pool) will stay open even when the project is completed.

It’s standard practice to assume that the asset class remains open unless we have specific information to the contrary. But if in a special case we find that the pool will be closed at the end of our project’s life, we shouldn’t use this formula.
The pool will only close if there are no remaining assets in the class – if this happens, the annual CCA values should be calculated to determine the UCC at the end of the project.

If there’s a terminal loss (i.e. salvage value < UCC) then there’s a further tax shield when the asset is sold.

If there’s a gain (i.e. salvage value > UCC) then there will be a recapture of a portion of the tax savings.

To calculate the PV of the tax shield on CCA, we find the PV of an infinite stream of tax shields abstracting from 2 practical implications:

1. The half-year rule for CCA
2. Disposal of the asset

We then adjust the formula. What we get uses the following terms:

	I = Total capital investment in the asset which is added to the pool
d = CCA rate for the asset class
 = Company’s marginal tax rate
k = Discount rate
 = Salvage or disposal value of the asset in year n
 = Asset life in years



We can use the dividend valuation formula to derive the PV of the CCA tax shield. Remember that when dividends grow at a constant rate, g, the stock price is:



To apply this to the tax shield problem, we recognize the formula can be generalized for any growing perpetuity where for example, Payment 3 = (Payment 2) * (1 + g)



Since we temporarily ignore the ½ year rule, the growth rate in CCA payments is equal to (-d). The declining UCC value implies negative growth. So to account for the decline, the growth rate equals (-d).

For example, in Table 10.13:





Given the growth rate as (-d), we need the 1st payment to complete the formula – this is the 1st year’s tax shield:  – we can now complete the formula:

=

=


Next we extend the formula to adjust for CRA’s half-year rule.
· This rule implies that a firm adds one-half of the incremental capital cost of a new project in Year 1 and the other half in Year 2

The result is that we now calculate the PV of the tax shield in 2 parts - the PV of the stream starting the first year is simply one-half of the original value:

	
Present Value of 1st Half






The PV of the 2nd half (deferred 1 year) is the same quantity (bracketed term) discounted back to time zero. The total PV of the tax shield on CCA under the half-year rule is the sum of the 2 PVs.

	
Present Value Tax Shield on CCA






The final adjustment for salvage-value starts with the PV in the salvage year, n of future tax shields beginning in Year n + 1:



We discount this figure back to today and subtract it to get the complete formula:

	
Present Value Tax Shield on CCA






Using the first part of the formula, the PV of the tax shield on MMCC’s project is $170,932 assuming the tax shield goes on in perpetuity =


=


The adjustment for the salvage value is:


=


The present value of the tax shield on CCA is the sum of the 2 present values:

PV of tax shield from CCA
=
$170,932 - $11,208
=
$159,724


SALVAGE VALUES VS UCC
There’s a slight difference between this calculation for the PV of the tax shield on CCA and what we got in Table 10.13 by adding the tax shield over the project life.

The difference comes whenever the salvage value of the assets differs from its UCC. The formula solution is more accurate because it takes into account the future CCA on this difference.

In this case, the asset was sold for $150,000 and had UCC of $150,995.
The $995 left in the pool after 8 years creates an infinite stream of CCA tax shield.

At Time 8, this stream has a PV of 

At Time 0, the PV of this stream at 15% is about $75.

To get the precise estimate of the POV of the CCA tax shield, we need to add this to the approximation in Table 10.13: $159,649 + $75 = $159,724






	
Ex.:
Harvey is contemplating buying a paddle-wheel boat that he’ll use to search a lake for the elusive Ogopogo. He’s estimated cash flows from the tours and discounted them back over the 8-year expected life of the boat at his 20% required rate of return.

The summary of his calculations are:

	Investment
	-$250,000.00

	Working capital
	-$50,000.00

	PV of salvage
	$11,628.40

	PV of NWC recovery
	$11,628.40

	PV of after-tax operating income
	$251,548.33

	PV of CCATS
	?

	NPV
	?



He’s struggling with the CCA tax shield calculation and is about to dump the project because it looks like the project might be unprofitable. Is it?

The salvage value of the boat is $50,000, the combined federal and provincial corporate tax rate is 43%, and the CCA rate is 15% on boats.

PV tax shield on CCA
=


1st term
=


2nd term
=



PV of CCATS = $42,232.14 – 2,142.95 = $40,089.19

The NPV of the investment is $14,894.32, so he should pursue this venture.










EVALUATING EQUIPMENT WITH DIFFERENT LIVES
We assumed with our last example that competing systems had the same life – which is unrealistic.

Next we consider choosing among different possible systems, equipment or procedures with different lives. As always, our goal is to maximize NPV. To do this, we place the projects on a common horizon for comparison.

Equivalent annual cost (EAC) is often used as a decision-making tool in capital budgeting when comparing projects of unequal life spans.
 
The approach we’re looking at is only necessary when 2 special circumstances exist:

1. The possibilities under evaluation have different economic lives
2. We need whatever we buy more or less indefinitely; as a result, when it wears out, we buy another one.

We’ll illustrate the problem with an example that holds the benefits constant across different alternatives – this way we can focus on finding the least-cost alternative.

Ex.:
We’re in the business of manufacturing stamped metal subassemblies. Whenever a stamping mechanism wears out, we have to replace it to stay in business. We’re considering which of 2 stamping mechanisms to buy.

Machine A costs $100 to buy and $10/year to operate. It wears out and has to be replaced every 2 years.

Machine B costs $140 to buy and $8/year to operate. It lasts for 3 years and then has to be replaced.

Ignoring taxes, which one should we go with if we use a 10% discount rate?

Comparing the 2 machines, we notice that the first one is cheaper to buy, but it costs more to operate and it wears out more quickly. How can we evaluate the trade-off? We start by computing the PV of the costs for each:

Machine A:



Machine B:


All the numbers here are costs, so they all have negative signs. If we stopped here, A seems more attractive since the PV of costs is less. But all we’ve really learned is that A effectively provides 2 years’ worth of stamping service for $117.36, while B provides 3 years’ worth for $159.89.
These aren’t directly comparable because of the difference in service periods.

We need to work out a cost per year for these 2 alternatives. To do this, we ask this question: What amount, paid each year over the life of the machine, has the same PV of costs?

This amount is called the equivalent annual cost (EAC).

	
Equivalent Annual Cost (EAC) – The present value of a project’s costs calculated on an annual basis.




Calculating the EAC involves finding an unknown payment amount. For example, for Machine A, we need to find a 2-year ordinary annuity with a PV of -$117.36 at 10%. The 2 year annuity factor is:

Annuity Factor = 

For Machine A, then, we have:





For Machine B, the life is 3 years, so we first need to find the 3 year annuity factor:

Annuity Factor = 

We calculate the EAC for B just as we did for A:





Based on this analysis, we should buy B because it effectively costs $64.29 per year versus $67.62 for A. So B is cheaper. Its longer life and lower operating costs are more than enough to offset the higher initial purchase price. 


