Mini Case #1
Watertown, Inc.:
Capital Budgeting Decision Analysis

Prepared by:
Michael Thuresson

FIN 526: Financial Management
Lead Instructor: Dr. John Becker-Blease
Section Instructor: Professor Brandon Spaeth
Section 5, Group 6
September 6, 2015

WATERTOWN, INC.

PAGE 1

Introduction
Watertown, Inc. is considering two alternative options for manufacturing inflatable tubes.
The first process option has an initial investment of $1M with higher earnings over the next 5
years, while the second process will cost less at $0.8M but with slightly lower revenues. Several
capital budgeting tools were used to determine the best option that would provide the most
profitability for the firm; tools used include the payback period, discounted payback, internal rate
of return (IRR), modified internal rate of return (MIRR), incremental IRR, profitability index
(PI), and Net Present Value (NPV). The solutions to all of these tools are listed below in Figure
1, with evidence and calculations located in Figures 2-11 in the Appendix. Though some of the
results of these tools pointed to Process 2 being the best choice, in the end NPV is the correct
tool to use as it provides the right timing, scalability, risk, and all cash flows for each process.
We first take a look at the payback period evaluation.

Figure 1: Results of Capital Budgeting Tools
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Payback Period
The payback period tool utilizes a very simple calculation to determine the timing of
when a project’s cash flows will pay off the initial investment. For Watertown, Process 2 would
be selected because it will repay its initial investment quicker at 1.5 years (Figure 3), as
compared to Process 1 at 2.5 years (Figure 2). However, given the inherent risks and capital
intensive nature of investing in inflatable tubes, the payback period and its perceived benefits of
simplicity have a short-term oriented focus characterized by several drawbacks: 1) the timing of
cash flows are ignored during the payback period; 2) cash flows are overlooked post initial
investment recovery; and 3) identifying an acceptable payback term, or end date, is an arbitrary
process void of capital market guidance. Essentially, it is a “flying-blind” approach when longterm quality investment analysis is warranted.
Discounted Payback
The discounted payback period tool discounts the cash flows during the payback period
until they equal the initial investment. When using this tool in a capital budget selection process,
Watertown management should select Process 2 at 1.76 years (Figure 3), as compared to Process
1 at 2.92 years (Figure 2). Unfortunately, the discounted payback period method is equally
inadequate as a long-term capital intensive budgeting tool. Similar to the payback period tool, it
assigns random cutoff dates to the payback period and entirely disregards cash flows afterward
the initial pay-off. Thus, advantages and disadvantages are nearly identical as compared to the
payback period making the need for another tool more applicable.
Internal Rate of Return (IRR) & Modified IRR
IRR looks at the firm’s ability to generate cash flows internally by discounting these cash
flows at a rate that makes net present value (NPV) equal to zero. For mutually exclusive
projects, the IRR with the highest rate should be selected. For Watertown management, Process
2 has the highest IRR rate of 44.06% (Figure 2) over Process 1 at 36.91% (Figure 3).
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Notwithstanding its popularity for “summarizing the merits of a project” with a single number
and its basic rule to “accept the project if the IRR is greater than the discount rate,” the IRR
calculation has some inherent flaws (Ross, Westerfield, & Jaffe, 2013). For instance, because
IRR ignores scalability and timing of cash flows, Process 1 is actually the optimal choice at the
established discount rate of 9.75% because the NPV is greater (Figure 7). Above the crossover
rate of 28.349%, the point where NPV of both projects are equal, Process 2 becomes the more
attractive investment (Figure 4 & Figure 7). Regarding modified IRR, which addresses multiple
IRR difficulties by combining cash flows until only one sign remains, is deemed irrelevant
considering each process produces only positive cash flows post initial investment, resulting in a
single IRR for each process.
Incremental IRR
One of the major problems with IRR for mutually exclusive projects is that it masks a
great deal of overall value to a company due to differences in scale and timing of two projects.
By calculating an incremental cash flow and then applying IRR, a crossover point can be
determined. As seen in Figure 7, Processes 1 and 2 have a crossover point at 28.349%. For
Watertown Inc. to make a selection solely on IRR would dictate Process 2 as the best choice;
however, this would produce less value for Watertown Inc. because the real discount value is
well below the crossover point. Incremental IRR clarifies whether there is a crossover point and
its relative position to the discount rate. In this case, since there is one crossover point before
both IRR’s, the IRR selection needs to be scrutinized by using an NPV analysis.
Net Present Value (NPV)
NPV will provide the best measure to select between mutually exclusive Process 1 and
Process 2. Though Process 1 has higher start-up costs, future inflows of cash are greater than
Process 2. Since present value of cash flow is dependent upon the discount rate, two curves can

WATERTOWN, INC.

PAGE 4

be generated with different discount rates to determine which process would be more profitable
for Watertown, Inc. As Figure 7 shows, Process 1 has a higher cash flow return for discount
rates lower than 28.349%. Since the forecasted return of 9.75% is well below this, Process 1 is a
better choice. NPV of Process 1 is $930,644, as compared to Process 2 of $595,654. At 9.75%,
Process 1 provides $300K more in value.
As the discount rate grows, the NPV decreases due to the opportunity cost the company
accepts by not making the same investment somewhere else. At the crossover rate where both
NPV rates are identical, 28.349%, both processes would yield the same amount of present value
given the different income streams. Between 0% and 28.349%, Process 1 is positive with higher
NPV values then Process 2, and should be selected. For discount rates between 28.35% and
44.06%, Process 2 would be more profitable. Above 44.06%, neither Process 1 nor Process 2
would be more profitable than if invested somewhere else. However, since rates of return are
typically much lower than the crossover rate of 28.349%, Process 1 is the clear answer for this
analysis.
Profitability Index (PI)
The PI method shows the relative profitability, or the present value per dollar of initial
cost, between Processes 1 and 2. Using PI as a method of selection, Process 1 should be selected
since it has a higher value of 1.93 over Process 2 of 1.74. However, for mutually exclusive
projects, PI ignores scaling and the initial investment, which could have huge discrepancy in
actual value for Watertown Inc. Since the initial investments for the two projects are not overly
different, this reduces the impact of the scaling flaw. Using the evaluation method of the PI here
does not overturn the clear reasoning of the NPV calculation as a basis for choosing Process 1,
but PI does not inform Watertown management the amount of profitability that can be gained
with Process 1 over Process 2 since initial investment and scale are ignored.
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Conclusion
Watertown, Inc. should choose Process 1 over Process 2; this decision is based on the
mathematical analysis and comparisons of benefits between the payback period, discounted
payback period, internal rate of return and modified internal rate of return, incremental internal
rate of return, net present value, and the profitability index. While the payback period of Process
2 is shorter than Process 1, it is not the optimal choice when taking into consideration the
inherent risks and capital needs of the investment. The discounted payback period is similarly
ineffective, as it also indicates choosing Process 2 while disregarding cash flows. The IRR and
incremental IRR are limited in that they ignore scalability and the timing of cash flows; choosing
Process 2 based solely on a higher IRR or incremental IRR would have brought in $300K less
than what Process 1 could. Finally, while the profitability index suggests that Process 1 would be
the better choice, this metric also overlooks scaling and initial investment. This research shows
that single analytical figures may be misleading, so it is important to analyze multiple factors in
order to make the best, most profitable, decision.
Since all of the tools have some inherent flaws regarding scaling or ignoring certain cash
flows, NPV analysis bridges the gap on these shortcomings. Watertown’s management must
rely on the NPV values as they provide a clear and accurate view of which process should be
chosen. Process 1 promises higher revenues at a higher cost, while Process 2 sacrifices longterm profit for a lower initial cost. Process 1 at $930,644 is the better choice because it has a
greater NPV for discount rates lower than 28.349%.
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Figure 2: Process 1 Capital Budgeting Calculations and Results
Note: The same calculation methods were used for Process 2
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Figure 3: Process 2 Capital Budgeting Calculations and Results
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Figure 4: Comparison of NPV versus Discount Rates for Processes 1 and 2
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Figure 5: Process 1 NPV versus Discount Rate

Figure 6: Process 2 NPV versus Discount Rate
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Figure 7: Processes 1 and 2 Crossover Rate
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Figure 8: Process 1 NPV versus IRR
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Figure 9: Process 2 NPV versus IRR
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Process 1: Net cash flow
Process 2: Net cash flow
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Figure 10: Processes 1 and 2 Cash Flows and NPV

Figure 11: Processes 1 and 2 PI Calculations
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