
Section 6.4 Forecasting Project Cash Flows

Problem. Suppose a firm is considering the PC1000 project. In year 0, the project requires $2,800 investment in plant and equipment, which is depreciated using the straight-line method over seven years and there is zero salvage value of the plant and equipment at the end. The project generates cash flows starting in year 1 and ending in year 7. The project requires $0.55 in working capital for each unit of sales in the following year. All working capital is recaptured in year 7. Year 1 unit sales is forecast to be 4,000 units and sales revenue per unit is $5.00. In year 1, the direct labor, materials, selling expense, and other variable costs are $2.00, $1.00, $0.50, and $0.25, respectively. In year 1, the lease payment, property taxes, administration, advertising, and other cash fixed costs are $1,500, $200, $600, $500, and $300, respectively. All dollar figures are in thousands of dollars. The inflation rate is 3% per year, the unit sales growth rate is 5%, the tax rate is 40%, and the cost of capital is 18%. What is the project NPV?

Solution Strategy. Project sales revenue per unit and costs per unit over seven years. Forecast units sales. Multiply the two together to get income and expense items. Calculate the new cash flows, fully accounting for the use and recapture of working capital. Discount the cash flows back to the present.

How To Build Your Own Spreadsheet Model.
(1) Set-up Row and Column Titles. Enter column titles, such as 1998, 1999, etc. in row 1 and Year 0, Year 1, etc. in row 2. Then, place the cursor in cell B3 and click on  Window  Freeze Panes. This freezes the top two rows as column titles at the top and freezes Column A as a row title at the left. This step is essential to navigation in a large spreadsheet model.
(2) Inputs. Enter the key assumptions in the range B3:C7. Enter the year 1, sales revenue per unit and costs per unit into the input sections of the range C11:C25. Enter the year 0 investment in plant and equipment in cell B49.
(3) Forecast Unit Sales. Unit sales are forecast by growing the prior unit sales at the Unit Sales Growth Rate in the Key Assumption section. To forecast year 2000 Unit Sales in cell D27, enter
                                               =C7*(1+$B$4)

       To forecast 2001 - 2005 Unit Sales, copy the formula in cell D7 to the range E7:I7.

(4) Forecast Price or Cost / Unit. Most price or cost / units are projected by growing the item at the inflation rate. Depreciation is the big exception. Depreciation is held constant each year, because the straight-line method is being used (see below). To forecast year 2000 Sales Revenue / Unit in cell D11, enter 
                                               =C11*(1+$B$3)

       The $ signs in $B$3 lock in the inflation rate in cell B3. To forecast 2001 - 2005 Sales Revenue /   

       Unit, copy the formula in cell D11 to the range E11:I11. Working capital = (Working Capital / Next 

       Year’s Unit Sales) * (Next Year’s Unit Sales), so cell B29 is  =B28*C7.
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1 |PC1000 Project 1998 1999 2000 2001 2002 | 2003 2004 2006
2 |Key Assumptions Year0  Yearl | Year2 Yeard  Yeard  Years Yearb  Year?
3 (ifiation Rate

4_|Unit Sales Growth Rate

5 |Tax Rate

B |Cost of Capital

7 |Unit Sales 4200 a0 4B31 B2 6105 630
8

9 |Price or Cost/ Unit 1999 | 2000 | 2001 2002 | 2003 2004 2006
10| (in thousands of $) Year1  Year2  Year3  Yeard  Year5 Year6  Year7
11 [Sales Revenue / Unit [ 8500 315 $530 9546 $563 560 597
12

13 Variable Costs / Uit

14| Direct Labor 5206 5212 §219  §225  §232 23
15 Materials §103  §106  §103  §113  §116  §1.19
16| Seling Expenses 052 5053 S055  §056  $058 060
17 |_Other 5026 5027  §027 %025 §029 030
18 [Total Variable Cost / Unit §375  §306 8398 8410 §422  §435  §448
19

20 |Cash Fixed Costs:

21| Lease Payment §1505  §1591  §1639  §1683  §1738  §1791
22| Property Taxes §206 212 §219  §225  §232 5239
23| Administration 518 637 %656 8675 869 8716
24| Advertising 515 §530  §545 4563 858D §597
25|_Other $309  §318  §3%8  §338  $348 5358
26 Total Cash Fixed Costs §3.100  §3193  §3.209  $3067 $3463 83594 §3,702
27

28 [Work Cap / Next Yr Unit Sales | §085]|  $0.57  §0.58 S060  $062  $064  §06 5068
29 Working Capital $2200 $2379  $2573 $2783  $3010 $3255  $3520 50



FIGURE 6.4.1  Spreadsheet for the Project NPV of the PC1000.
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Cash Flow Forecasts 1998 1999 | 2000 | 2001 2002 | 2003 2004 2006
(in thousands of $) Year O Year1  Year2  Year3  Yeard  Year5 YearB  Year7
Sales Revenue 520000 5215630 §23393 $25299 | §27.061 | §29591 §32003
Variable Costs $15000 §16273  §17545 $18975 §20521 §22193 §24.000
Gross Margin 5000 $5408  $5048 96,025 96640 §7 398 §8.001
Cash Fixed Costs §3.100  §3193  §3289  §3367 §3463  §3594  §3702
Depreciation $400  $400  §400  BAOD  §400  §400 8400
Total Fixed Costs 53500 53593 §3609  $3767  $3663 | 83994 §4,102
Operating Profit §1500  §1815  §2153  §2537  §2951 §3404  §3.899
Taxes 00 §726 64 §1015  §1180  §1.362  §1560
Net Profi 900 §1069 8129 §1522  §1771  $2042  $2339
Add Back Depreciation $400  $400  §400  §400  §400  §400 840
Operating Cash Flow §1300  §1489  §169%  §1922 82171 82442 §2739
Change in Working Capital §179  §194 8210 §27  §245  §265  (53520)
Investrment in Plant & Equip

Investrment Cash Flow (55.000)  (3179)  (5194)  (210)  (5227)  (5245)  (5265) 83520
Net Cash Flow (5000)  $1121 $1295  §1486  $169% $1925 52177 $6.280

MNet Present Yalue

$2272




(5) Forecast Cash Flows. Forecast each item of the Cash Flows spreadsheet as appropriate. 
· Sales Revenue = (Sales Revenue / Unit) * (Units sold), so cell C33 is  =C7*C11
· Variable Costs = (Total Variable Costs / Unit) * (Units sold), so cell C34 is  =C7*C18
· Cash Fixed Costs = Total Cash Fixed Costs, so cell C37 is  =C26
· Depreciation = (Investment in Plant and Equipment) / (Number of years to fully depreciate), based on straight-line depreciation. Hence, each cell in the range C38:I38 is  =$B$49/7
· Taxes = Operating Income * Tax Rate, so cell C42 is  =C41*$B$5
· Change in Working Capital = This Year’s Working Capital – Last Year’s Working Capital, so cell C48 is  =C29-B29. In the first year, cell B48 is  =B29
· Investment Cash Flow = (-1) * (Change in Working Capital + Investment in Plant and Equip), so cell B50 is  =-SUM(B48:B49)
· Net Cash Flow = Operating Cash Flow + Investment Cash Flow, so that cell B52 is  =B46+B50
       Copy the formulas in the range C33:C48 across the range D33:I48 and copy the formulas in the range

       B50:B52 across the range C50:I52.

(6) NPV. Discount the forecasted cash flows back to the present at the discount rate. In cell B53, enter
                                           =B52+NPV(B6,C52:I52)

The Net Present Value of the PC1000 Project is $2,272. The project should be accepted.

Using The Power Of Your Spreadsheet Model.
One of the most difficult things to forecast is future sales of your product. You can determine how important forecast accuracy is by testing the sensitivity of the project NPV to the unit sales growth rate.

(1) Create A List of Input Values and An Output Formula. Create a list of input values for Unit Sales Growth Rate (-10%, -5%, 0%, etc.) in the range C57:H57. Create an output formula that references the product NPV by entering the formula =B53  in cell B58.
(2) Data Table. Select the range B57:H58 for the Data Table. This range includes both the list of input values at the top of the data table and the output formula on the side of the data table. Then choose Data  Table from the main menu and a Table dialog box pops up. Enter the cell address B4 (for Unit Sales Growth Rate) in the Row Input Cell and click on OK.
(3) Graph the Sensitivity Analysis. Highlight the range C57:H58 and then choose  Insert  Chart from the main menu. Select an  XY(Scatter)  chart type and make other selections to complete the Chart Wizard.
The sensitivity analysis shows that the Project NPV is highly sensitive to the Unit Sales Growth Rate. If the sales forecast is overly optimistic, then the project might actually have a negative NPV. Hence, it is worth spending extra resources to verify the accuracy of the sales forecast.

FIGURE 6.4.2  Spreadsheet for the Sensitivity of PC1000’s NPV to Unit Sales Growth Rate.
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