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“l am not rich enough to afford cheap things.” This
well-known proverb is a core principle of Life Cycle
Cost Analysis (LCCA), which emphasizes that a lower
cost of asset acquisition may not always be the best
choice over the life cycle of owning and maintaining
an asset. This is true whether the asset we are acquiring is a new
car, or a new capital facility to manufacture cars; and is a key focus
of AACE International’s Total Cost Management philosophy. LCCA
is a methodology that supports an effective comparison between
competing alternatives where costs (and benefits) may be spread over
an extended life cycle.

For the capital project industries, project teams are often
focused on minimizing the capital cost of facility planning and
construction through start-up of an asset; however, this asset
acquisition cost may be a small fraction of the total cost of
ownership of the asset that also includes costs to operate, maintain,
and eventually dispose of the asset. For example, an oil refinery may
operate for 30 to 40 years (or more) with the costs of operation
and maintenance over that life cycle exceeding the original capital
construction costs by a multiple of ranging from 20 to 100. The
cost of procuring or constructing an asset is just the tip of the
iceberg in terms of total cost of ownership!

Life cycle cost analysis provides an economic evaluation
methodology for assessing the total cost of lifetime ownership of
an asset; taking into account all the costs of acquiring, operating,
maintaining, and eventual disposal of an asset. In order to provide
an effective evaluation of costs over multiple years, LCCA relies
on the concept of discounting that provides a method to convert
future lump sum values, a uniform series of future values, or
an incremental series of future values to a present value. The
comparison of present values between potential alternatives
provides a consistent methodology to evaluate the life cycle costs for
alternatives that may have differing life cycles of asset acquisition
and operation. Note that the concept of discounting can also
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be used to support a future cost evaluation (or an annual cost

evaluation) between alternatives; although present value comparison
is most common. The discounting conversions can also incorporate
the impact of escalation when required.

Discounting conversions are supported by mathematical
formulas and tables, as indicated in the Table 1:
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TABLE 1. Common Discount Formulas

The discount formula notation uses the (X/Y, i, n) scheme,
which means find equivalent amount “X”, given amount “Y”,
discount rate “i”, and the number of compounding periods “n”.
When escalation is also factored into the discounting formula, it is
represented by “e”.

Table 2 shows a simple investment alternative comparison

evaluation:



Alternative Investment Example

Investment A costs $10,000 now and pays back $11,500 in two
years. The Discount Rate is 5%.

P =-510,000 + (511,500 X (P/F,5,2))

P =-510,000 + (511,500 X 0.907)

P =5$430.50

Investment B costs $8,000 now and pays back $4,500 each year
for two years. The Discount Rate is 5%.

P =-58,000 + (54,500 X (P/A, 5, 2))
P =-$8,000 + (54,500 X 1.8954)
P=5529.30 & Provides highest Present Value

TABLE 2. Alternative Investment Example

The typical steps involved in a life cycle cost analysis are:

1. Identify and define the problem requiring LCCA
This step involves identifying the potential opportunity (e.g.,
creation of a new asset, modification of an existing asset,
retirement of an asset). Identify the potential time periods to
be considered in the analysis. Identify the appropriate financial
or other criteria upon which to base an eventual decision (e.g.,
present value versus future value, discount rate to be used in
the analysis).

2. Develop potential alternatives/solutions to consider in the analysis
This step determines viable alternatives that will have
economic impacts to be considered in the analysis. It may
involve the consideration of capital and non-capital solutions.
Often, making no change to the status quo is a potential
option to be considered.

3. Develop the cost breakdown to support the analysis
‘The cost breakdown structure for the analysis will vary based
on the particular problem under consideration and the
alternatives, but at the highest level will typically include
identification of acquisition costs (e.g., planning, procurement,
construction) and sustaining costs (e.g., operating costs, utility
costs, maintenance costs, repair costs, etc.).

4. Collect data and information to support the required cost and
benefit values for each alternative
Effective analyses typically require a large amount of
information to determine reasonable estimates for all
elements of the cost breakdown structure. The analysis
must address all elements for both acquisition and sustaining
costs for each alternative; with the goal to provided
sufficiently reliable unbiased estimates of both costs and
benefits for each alternative.

5. Prepare the cost profiles and LCCA model for each alternative
Develop the cost profile (cost/benefit flow) over time for
each alternative. Use the cost profiles to develop the LCCA

model with appropriate discount formulas to support the
financial analysis. The LCCA models should address all
significant cost and benefit impacts (sufficiently complex but
not overly complex).

6. Analyze results
Analyze the results for reasonableness. Prepare supporting
analyses such as Pareto charts of key cost drivers or
breakeven analyses. Test significant cost drivers with different
assumptions or incorporate uncertainty analysis into the
model to evaluate sensitivity for key cost/benefit drivers.
Recycle to previous steps to adjust the model if warranted.

7. Communicate results and determine the course of action
Prepare reports to communicate the LCCA results to support
decision making.

Life cycle cost analysis is intended to measure cradle to grave
costs for the asset or activity under consideration. It can be useful to
identify key cost drivers to overall profitability and tradeoffs between
competing alternatives. It’s a valuable technique to improve decision
making be focusing on Total Cost Management and improving long
term cost effectiveness.

The most effective impact from life cycle cost analysis is
obtained when it is employed as a value improving practice during
the early stages of project planning. It requires identification of
alternatives, and good alternatives often require creation ideas.

Focus on sufficient complexity to support the decision to be made.
LCCA models should be flexible, traceable, and scalable; and the
supporting data should be quantifiable and defensible.

The techniques to perform life cycle cost analysis are not difficult
however, they do require attention to detail to meet the objectives
of the analysis. When performed well, they support better decision
making by focusing on long-term costs and benefits to maximize
capital investment performance.

Editor’s Note: 7his is part of a continuing series of short articles
provided by members of the AACE International Technical Board.
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A combined print version of all six issues of the 2017 Cost
Engineering journal, AACE International’s peer reviewed
professional technical journal, are now available for purchase
in hard copy print format at Amazon.com. Click the button to
purchase.The Cost Engineering journal in 2017 was offered
only in digital pdf format as an AACE member benefit. This
print edition is designed for those who maintain a personal
library of the journal in hard copy print format and for libraries
and engineering schools that can benefit from having a print
format edition on the shelves.
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