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Simple Payback for Retirement Planning vs. Energy Planning

How many of you out there reading this article choose your retirement investment options
based on the simple payback method? Unless you expect to die in the next year or two (sorry),
my guess is that your answer would be "no" - zero people would use this method.
I have asked the same question to audiences at numerous conference presentations and
RETScreen training sessions that I have delivered over the past two decades. I have yet to
have one person raise their hand to indicate that this is how they make their retirement planning
decisions. Yet, when I ask how many people would typically use simple payback to make
energy decisions, invariably, more than 50% of the audience reluctantly raise their hands.
This is interesting. In our personal lives, we tend to use reasonably sophisticated decisionmaking criteria, such as return-on-investment (ROI), to make retirement investment decisions.
However, at work many of us seem to default to simple payback as the primary decision-making
method for clean energy investments, including energy efficiency, renewable energy and
cogeneration projects.
In the example below, the financial viability of an energy efficiency project is assessed using
the RETScreen Clean Energy Management Software [1]. This suite of energy efficiency
measures for this project has a simple payback of 8.9 years. If this project is for an industrial
or commercial client, there is very little chance that senior management would approve this
investment based on simple payback - it is too long. This would only be possible in an
organization that has a longer-term time frame for investments, such as a school board. Yet,
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this project has a pre-tax internal rate of return (IRR) on equity of 17.3%. The exact same
project, with a bit of financing, now looks very attractive to the industrial and commercial
decision-makers, when using the IRR as the primary decision-making indicator. If simple
payback was used as the primary decision criteria, this project would be dead. With a relatively
easy step to prepare a proper financial analysis, this project now has a much higher chance of
being approved and moving forward to implementation.

In fact, there is no single right measure of cost-effectiveness: different decision-makers use
different criteria. A cash-strapped enterprise might require a one year simple payback, an
investor might seek a return-on-investment in excess of 18%, a company might want a positive
net present value at a discount rate of 12%, and a wind developer might desire energy
production costs below 5.5 cents per kWh. RETScreen calculates a suite of financial indicators
automatically.
Financing Options
Let's further examine the impact of financing. At the same time, we'll further see the pitfalls of
one of the most common financial indicators, the simple payback period.
Imagine a large building or plant that consumes 1 million cubic metres of natural gas per year.
Gas costs $0.40/m3, so annual fuel costs are $400,000. A proposed efficiency measure with an
installed cost of $300,000 reduces gas consumption by 25%, for an annuals savings of
$100,000. Energy costs escalate at a rate of 2% per year over the 20-year life of the project. Is
the project cost-effective?
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This table [2] shows that there is no single right answer: it depends on how the project is
financed and the decision-maker's definition of cost-effectiveness.

To begin, note that the simple payback period, or number of years before the project's initial
cost is recouped through annual savings, is 3 years for this $300,000 investment that saves
$100,000 per year. Many companies would consider this too long. But according to the internal
rate of return, or true interest yield of the investment over its lifetime, the project is very
attractive: the project's IRR falls in the range of 12 to 92%, far better than most savings
accounts, stocks or bonds. So simple payback, while essential for cash-strapped organizations,
often rejects excellent investment opportunities.
While it does not appear in the simple payback, project financing impacts the IRR. In the column
labelled "Cash," the full cost of the project is paid for in equity: that is, no debt is incurred. In the
next two columns, 70% of the cost of the project is paid for in debt, and 30%, or $90,000,
through equity. As shown by the row "Pre-tax IRR - equity," this greatly improves the profitability
of the project, since the proponent's investment is slashed by 70% without any reduction in the
fuel cost savings.
Longer-term debt, as seen in the middle column, makes the project more attractive yet, since
the proponent achieves better returns earlier in the project.
Some of the impact of financing is captured by the equity payback, which is the time required to
recoup the equity investment out of pre-tax cash flows reflecting inflation and debt payments.
When equipment is leased or provided by an external company through an energy performance
contract, there is no equity investment, and the equity payback is immediate. By this measure,
these options are the most attractive of all. Yet the IRR (calculated on the $300,000 of assets)
shows that, in fact, purchase of the equipment is more profitable than these options.
Feasibility Analysis Module
The Feasibility Analysis Module in RETScreen Expert, including the Virtual Energy Analyzer,
allows professionals and decision-makers to rapidly identify and assess the viability of potential
energy efficiency, renewable energy and cogeneration projects around the world.
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A five step standard analysis, including energy analysis, cost analysis, emission analysis,
financial analysis, and sensitivity/risk analysis facilitates this energy project analysis.
References:
[1] RETScreen Expert software, available at - www.retscreen.net
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y_projects.php
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