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Introduction
Rio Claro, Inc., a cargo transport company, operates a small dry-cargo vessel called the
Maracas; the Maracas is 25 years old, and in serious need of an overhaul. Three proposals have
been presented to Michael John, finance director at Rio Claro, Inc.; these options include a basic
overhaul, a basic overhaul plus a brand-new engine and control system, and the purchase of a
new vessel to replace the Maracas altogether. The book value of the existing vessel is estimated
at $100,000, and the book value of any spare parts on hand is estimated at $40,000; market value
of the vessel as-is, including all spare parts, is estimated to be $200,000. The overhaul of the
vessel would extend the life by 12 years, but would require that the boat be out of service for one
year while the overhaul is completed. The vessel would resume commercial service in year 1,
while depreciation and operating expenses beginning to accrue during year 2.
The basic overhaul of the Maracas would require upfront expenditures of $820,000, plus
an opportunity cost of $39,000 after taxes, for a total upfront expense of $859,000. Post-overhaul
operating costs for this option would equal $1,181,000 per year, growing with inflation. For a
basic overhaul plus a new engine and control system, upfront expenditures include the
aforementioned $859,000 for the overhaul and opportunity costs, plus an additional $600,000 for
the engine and control system; this option makes the upfront expenditure to be $1,459,000. Postoverhaul operating costs for this option would equal $1,020,000 per year, growing with inflation.
Finally, Rio Claro, Inc. has the option to purchase a new vessel for a fixed price of
$3,000,000, payable half immediately and half on delivery in one year. Annual operating costs of
the new vessel are estimated to be $885,000; however, this vessel is expected to generate
additional revenues of approximately $175,000 in the first year of operation. Operating costs for
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all options, as well as revenue generated by the new vessel, will increase at a forecasted 1.25%
inflation rate each year, with a depreciation schedule following the 7-year MACRS schedule.

Net Present Value (NPV) of the Maracas
The proposed overhaul of the Maracas is the first option that needs to be analyzed before
considering the alternative option of purchasing a new ship. There are two overhaul options
available; a basic overhaul, as well as a basic overhaul plus a new engine and control system. It
is helpful to first establish which overhaul option for the existing vessel has the most attractive
NPV, or the lowest amount of cash outflow, since no revenue has been provided. In both cases,
the overhauled vessel will continue to operate for the same 12-year period.
The initial cash outlay today for the new engine and control system, at $1,459,000, is
significantly greater than that of the basic overhaul, at $859,000, see Figure 1 in the Appendix. In
this calculation, we considered both the opportunity cost of forgoing the sale of the Maracas at
book value with resulting tax benefit, and the initial capital outlay for the actual overhaul. Since
it took one year to perform the overhaul, no cash inflows or outflows take place until the
beginning of year 2. Starting in year two, depreciation of the overhaul begins to provide a tax
credit to overall cash flow. The full depreciation cost is not an actual cost, only an indirect
benefit as a tax credit. Operating costs also start in year two and progress through year thirteen
(twelve years of operation). Each year, inflation is added to the costs to accurately account for
the forecasted cost outflow; inflation for year one was included in the calculation for all
subsequent expense cash flows.

Operating cash flow was calculated using the tax shield

approach. Figure 2 in the Appendix shows a screenshot of the formulas used and the results for
the first three years. A full table of years one through thirteen is found in Figure 3 of the
Appendix. The resulting NPV for the basic overhaul is $-6,300,849, while the overhaul with the
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engine and control system is $-5,985,740. Both NPV’s are negative due to the negation of
revenue from the analysis; since one project must be selected, the overhaul with the engine and
control system should be selected since it has the least indebtedness. An alternative solution to
explain the operating cash flows is found in Figure 5 of the Appendix.
We conclude that the extra initial cash outlay for the new engine and control system,
which leads to lower post-overhaul operating costs, reduces costs enough to overcome the
additional initial cash outlay. Even though the more extensive overhaul would not contribute to
incremental revenue in any way, nor extend the life of the Maracas, it has a more favorable NPV
than that of the basic overhaul.

NPV of New Vessel
To ensure the firm captures the most profitable option, NPV of a new vessel is also
presented. The initial cash outlay from the fixed cost of $3,000,000 for the new vessel is spread
out into two separate periods, one today and one a year later after the vessel is delivered. The
cost of training the crew is incurred during year 2, after the vessel has been delivered. From year
two onward the vessel will be operational; like the overhaul projects, all asset costs will be
depreciated along the same seven year MACRS and all annual expenses will be calculated with
inflation. The one difference is the savings the new vessel brings to the annual expenses. This is
subtracted out of the annual expenses as a credit due to it being a more efficient vessel that can
carry heavier loads.
The new vessel also enjoys a depreciation tax shield, just as the overhaul options do.
Figure 4 in the Appendix shows a screenshot of the calculations and results for the first three
years of operation. Using NPV analysis alone, the new vessel has a lower NPV value of
$-6,740,761 for twenty years of useful life. Therefore, if selecting a project on NPV alone, the
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engine and control system overhaul is the best option. However, in addition to NPV, it is
necessary to calculate the equivalent annual costs of each vessel to better understand any
discrepancies in useful life, and thus determine which option is truly best.

Equivalent Annual Costs (EAC)
EAC is used as an analysis tool because the difference in useful life between the overhaul
options and new vessel are substantial; even though an option may have lower costs and a higher
NPV, it may need to be replaced sooner than a more expensive option. To ensure an equivalent
annual cost, the real discount rate is used to account for inflation rather than the nominal rate. In
the case of the Maracas, a second 12-year operation and overhaul with inflation was added to
each overhaul project to make the comparison with the new vessel more accurate. The NPV of
the standard overhaul with an additional 12 years of operations calculates to $-8,952,072, while
an overhaul with engine and control system results in $-8,421,681.

Both of these are

significantly higher than buying the new vessel. However, to ensure the timing of all three
proposals are accurately portrayed; EAC standardized the NPV value into an annual cost. Figure
7 in the Appendix shows a screenshot of the calculation needed to add overhauls at year thirteen.
Figure 6 in the Appendix shows the EAC calculations and results for all three proposals.
The EAC for each option is obtained by dividing the NPV of the option by the annuity
factor, which in the Maracas scenario is calculated to be 11.65. Thus, the EAC for the basic
overhaul is $-768,245, while the engine and control system overhaul is $-722,728. The new
vessel has an EAC of $-644,214, effectively illustrating it to be the best value for Rio Claro, Inc.

Value of EAC
We were able to determine the best financial option by using equivalent annual costs; the
EAC allows us to consider how long a company should keep and use an asset before replacing it.
The vessel in this case had already undergone significant years of use; with that understanding, it
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is imperative to look at long-running financial obligations and the life of the vessel. Additionally,
applying the real discount rate to the scenario allows us to calculate the value of future income
each vessel option will bring by neutralizing the effects of inflation. Although the equivalent
annual cost analysis is the best financial approach, it still cannot account for any accidents or
failures each vessel option may experience.

Conclusion
For Mr. John at Rio Claro, Inc. to make the right transport decision, an accurate use of
capital budgeting tools NPV and EAC must be presented. NPV alone works very well for both
overhaul options. For these two options, the overhaul with the engine and control system change
has the best NPV. Initial NPV calculations of the new vessel are far less attractive because of
the inaccuracy of the timing scales of useful life between the new vessel and overhaul options.
As such, an additional life cycle to include second overhead costs of the Maracas was needed to
more closely match the new vessel useful life.

Though this makes NPV more accurate, the

timing of cash flows are still not matched. This is why EAC was used to ensure the most
profitable option is selected.
EAC is the cost per year of owning and operating equipment over its entire life. It is
primarily used to make capital budgeting decisions when the lifespan is different for various
projects. For Rio Claro, the best EAC value is buying the new vessel. This is primarily due to
the significant costs of the additional overhauls. Mr. John can sleep easy at night knowing that
the most accurate capital budgeting tools were used to ensure the best value for Rio Claro.
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Figure 1: Maracas Overhaul Expenses
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Figure 2: NPV Analysis of Maracas Overhaul Options

Figure 3: NPV and Calculations for Basic and Engine/Control System Overhauls
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Figure 4: NPV of New Vessel

Figure 5: Secondary Explanation of Calculations, Year 2 shown

Figure 6: EAC for all three Proposals
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Figure 7: Screenshot of transitions of new overhauls at year 13
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