November 29, 2002

Internal Rate of Return
The Internal Rate of Return (IRR) is perhaps the most meaningful measure of the relative success or failure of a project or a business. The IRR is the discount rate that must be applied to a future stream of benefits (measured as positive cash flow) to exactly offset the discounted stream of costs (negative cash flow) incurred to produce those benefits. Obviously, the higher the benefits are relative to costs, the greater the discount that must be applied so that these two streams are exactly equal—hence, the IRR is greater and the project produces a higher rate of return.
Here we are going to examine a simple case of a small home—what is the IRR of the rental home shown below?
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Find the Internal Rate of Return (IRR) for the project. The IRR is the interest rate or discount rate that is applied to all cash inflows (Y) such that they are exactly equal to all cash outflows (C). You can determine the IRR by solving the following equation:

SUMMA (t = 1, n) {Y(t)/(1 + IRR)**t} - SUMMA (t = 0, n) {C(t)/(1 + IRR**t} = 0,

where t = time period and n = total time period.

Assume you hold the property for ten years and sell it for exactly your original cost.

- $33, 500 cashflow out (equity) at time 0 (land and well purchase)
$5,022 Net cashflow in Year 1 (Total rent $16,200 less mortgage $8,978, insurance $700, property taxes $1,500)
$5,022 Net cashflow in Years 2 to 9
$71,045 Net cashflow in Year 10 (Net rent plus sale of property for $130,000 less principal still owing on the mortgage of $63,977 which must be repaid to the mortgage company on the sale of the property after ten years. Note that you are assuming that your free cashflow from years one to ten, amounting to $50,220 ($5,022 per year) is not reinvested in the project to, for example pay down the mortgage. Your free cashflow is assumed to be used for consumption purposes; i.e., it is money 'in your jeans'.)

Solving the above equation gives an Internal Rate of Return (on equity) = 18.9% p.a. 

This is the Internal Rate of Return on the project's equity; that is, for an investment up front of $33,500 of the principal's own funds, he or she can expect a return of 18.9% per annum which is a rate that is considerably above the kinds of returns that one could expect from investing in, say, treasury bills or in a bank savings account. Of course, the equity is true risk money in the sense that if the economy turns down and the unit is vacant, the owner could lose all or part of his or her funds.

	The IRR equation can be turned around and used in a different way, as well. Often, we know what our costs are going to be a on a new project, product, service or business or, at least, we have a good first approximation of what our costs will be. However, we may have no idea what our revenues are going to be.

IRRs on equity for new business initiatives should be at least in the range of 15% to 30% p.a. If you find that your IRR is equivalent to your bank rate or the T-Bill rate, why take the risks of entering into a new business when you might just as well put your money in term deposits? Even very large companies that I am familiar with have target rates of return on equity north of 22% p.a.

So, let’s say that you are starting out and you set your expectations at an annual IRR equal to 25% p.a. You can now work backwards from your stream of costs and ask: “What do my revenues have to look like each year to produce an IRR = 25%?”

If your revenues follow a typical biological growth curve (slow in the first few months or years, accelerating in the next few years before leveling off), you can use this approach to set revenue goals for yourself and your co-workers that you must meet in order to generate the required rate of return. This is a process of trial and error.

It will give you some idea of the magnitude of the revenue ‘problem’ and will force you to establish right away, revenue goals that you and your team need to meet.

Goal setting and visualization is very important for new businesses—if people don’t set goals they rarely achieve them!

(Ed. Set your goals high but not impossibly high. The reason you want to achieve IRRs in the 20% to 30% range isn’t so that you can pay yourself a huge salary or have a great lifestyle—your profitability is important to your clients too because it allows you to provide higher levels of service to them, stay in business and innovate—all things they want you to do.)


The project's internal rate of return can be calculated by assuming that all financing is equity (i.e., there is no bank debt (mortgage)). So we can calculate the project IRR as follows:

- $130,000 Cashflow out (equity) at time 0 (land and well purchase- all provided through equity)
$14,000 Net Cashflow in Year 1 (Total rent $16,200 less mortgage which is nil now since all financing is equity in this case, insurance $700, property taxes $1,500)
$14,000 Net Cashflow in Years 2 to 9
$144,000 Net Cashflow in Year 10 (Net rent plus sale of property for $130,000 less principal still owing on the mortgage which is nil because all financing was in the form of equity).

Solving this cashflow profile for the IRR yields a project Internal Rate of Return of 10.8% p.a. 
Essentially, we have three segments that make up this project- the equity component which has an IRR of 18.9% p.a., the bank debt piece which has a rate of 7% (i.e., the rate on the mortgage financing) and the overall project which has an IRR of 10.8%. You can think of the project's IRR as a kind of 'weighted' average of the IRRs of the component pieces (the equity and the bank debt, in this case). Projects can have many segments of financing such as bank debt, sub-debt, debenture holders and equity; there can be components and ranking within each category. Generally speaking, the higher the ranking of the financing, the lower the rate of return will be, but they will also have greater security. In the matter of a default, highest ranking debt gets repaid first. So as an equity holder of securities, one would expect to have a higher rate of return since they are shouldering a higher risk profile.

A project rate of return of 10.8% may seem low compared with some alternative investments. One might expect that investment in dot coms will have higher yields, albeit with a higher risk profile. Adding a granny flat to an existing residence to accommodate an elder provides other benefits in addition to the financial ones we are trying to quantify here. An elderly relative still living in the same neighborhood providing an increase in block safety and child care and mentoring as well would seem to provide significant benefits to the family and the community too. A project return of 10.8% may also appear attractive to persons who might otherwise be putting their money into savings accounts or treasury bills which yield in the range of four to six percent at this time. 

The risks associated with construction such as cost overruns, fire, warranty problems or higher than expected vacancies and lower rents seem controllable when compared with, say, investment in dot coms where software assets can rapidly and explosively depreciate or where your greatest assets (your software 'khans' and management) go home every night. Investment in high risk, high reward enterprise is probably something that appeals more to people in a younger demographic. Investment in granny flats with a lower risk profile and lower potential return is something that will appeal to risk averse persons of all age groups. It may be that the higher expected returns of investment in, say, dot coms, are offset by the higher probability of failure so that the actual returns of both types of investments might be quite comparable.

SENSITIVITY ANALYSIS
Test 1 

Include a vacancy rate of 5%. Net revenues decline to $4,212 per annum.

Solving the IRR equation gives an Internal Rate of Return (on equity) = 16.9% p.a.

Test 2

Include a vacancy rate of 5% and a reduced rent of $1,200 per month. Net revenues decline to $2,412 per annum.

Solving the IRR equation gives an Internal Rate of Return (on equity) = 12.6% p.a.

Other Tests

The student may wish to test the design with further modifications to the design program such as: a) Assume the well, septic and lot are 'free' because the flat is in the backyard of an existing home and you expect to hook up to existing services. In this case you may assume that your equity is equal to 25% of the (now reduced) capital costs and the balance is provided by a mortgage. b) Try a) again without finishing the basement; this will further reduce your capital costs although your rent will decrease to $900 per month too. c) Assume you build the flat in your backyard for an aging parent or your teenage son or daughter. Determine what your 'opportunity' cost is based on the assumption that you finance 100% of the capital costs of a one bedroom flat and that you simply want to know what your additional monthly payments will be. d) Try your hand with different building materials, design and benefits for a flat in Northern California.

It is clear from the sensitivity tests done above that the benefits produced by this project (at least as measured in dollar terms) is very sensitive to a decrease in revenues. Students will also find that the results are quite sensitive to an increase in capital costs and any change in leverage. That is, if more of the project is financed through equity and less through (relatively) low cost money (eg., a bank mortgage) then the internal rate of return drops rather precipitously.
In the case where you are constructing the granny flat for your own account (i.e., where you have the benefit of using your own back yard so that your land costs are nil and your servicing costs close to zero) and where you intend to have your family live (i.e., your elders, teenagers or other relatives, say), you can still measure the benefits of the project using the concept of imputed rents. These are market rents that you would have received if the unit or, indeed, the main residence for that matter, was rented to a third party. Imputed rents are very real even if you can't touch and feel them and, best of all, they are tax free. This is one of the great (hidden) advantages of home ownership. Once your mortgage is paid off and you own your own home free and clear, the benefits of imputed rents are maximized (less so in the case of the USA, which alone among G7 nations, allows mortgage interest tax deductibility.)
