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Abstract. The financial textbooks state that it is always best to use the net present value (NPV) method 

when making investment decision. However, many studies show that in reality, managers prefer the 

internal rate of return (IRR) method to assess capital project. The IRR method, by definition, represents 

the average annual rate of return with assumption that that excess money from project will be 

reinvested at a rate that is exactly the same as IRR. The IRR method by definition points to the lack of 

the method itself, which is the reinvestment rate. IRR does have its allure, primarily because its result 

is shown as a percentage and it is easy to interpret it and compare it with other investments. That ease 

of comparison seems to outweigh components that most managers’ view as largely technical 

deficiencies. The aim of this paper is to show the main disadvantages of the IRR method, which one 

should be aware of when using the method itself. The paper also raises the question regarding the real 

cash flow upon which the IRR method is used, especially when not only equity, but also, debt is 

involved in financing the project. In such a case, for each project stakeholder, making a decision 

through the IRR method also requires the creation of a separate cash flow.  
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1. Introduction 

The decision to choose the most economically feasible project first of all starts from its initial 

form, an idea that, accompanied by good strategy and the use of capital budgeting techniques, 

creates its flexibility to the risks it always has. Also, the most economically profitable project 

should be the one that, in relation to all other projects of the same risk, gives the investor the 

most value from the project itself, therefore, a financial expert should always be involved in 

the process of evaluating the most economically profitable project because among the several 

offered alternatives, which often give the wrong initial signals, always just one leads to 

maximizing well-being at the desired rates. 

This paper demonstrates the impact of the internal rate of return (IRR) on decisions whether 

starting the project will be economically profitable, or whether the investor can expect returns 

from the project he has set as targeted. Given the variable cash flows of an observed project 

that directly affect IRR, it is important to show all the advantages and disadvantages of 

applying the IRR method, as well as the firm connection of the IRR method to another, 

theoretically superior, NPV method. These two methods are one of most relevant methods for 

deciding is the project economically profitable. 

The financial textbooks state that it is always best to use the net present value (NPV) method 

when making investment decision. However, many studies show that in reality, managers 

prefer the internal rate of return (IRR) method to assess capital project. In a survey of 90 US 

firms and 65 Canadian firms by Payne, Heath and Gale (1999) managers of US firms ranked 



IRR as number one, ahead of NPV, which was refereed the second most important technique 

while in Canada IRR was ranked as number two and NPV as number one in importance.  

When compared to mentioned survey, research of Brounen, de Jong and Koedijk (2004) 

showed that most European firms select payback period as their most frequently used capital 

budgeting technique. In the U.K., the Netherlands, Germany and France respectively 69.2%, 

64.7%, 50.0% and 50.9% of CFOs use the payback period as their most wanted tool. In Europe 

the payback period criterion is immediately followed by NPV and IRR methods. In the U.K., 

Netherlands, Germany and France respectively 53.1%, 56.0%, 44.1% and 44.1% of CFOs use 

the IRR method while 47.0%, 70.0%, 47.6% and 35.1 of all CEOs in these countries rely on 

the NPV method. 

The relative popularity of the payback period in Europe is surprising, because financial 

textbooks have discussed the shortcomings of the payback criterion for many decades. As is 

well know the payback period ignores the time value of money and cash flows beyond the 

cut-off date. When Brounen, de Jong and Koedijk (2004) in their research took firm 

characteristics into account they notice that use of payback criterion is more popular among 

smaller firms (except for the U.K) and among firms with management belonging to the highest 

age cluster. The pay-back period is more popular among private companies than among public 

corporations. The NPV is used significantly more often by large firms and by firms, managed 

by CEO with an MBA. 

2. Internal rate of return (IRR) method 

Internal rate of return (IRR) is one of the fundamental criteria for financial decision making, 

which in its relative expression provides information to the investor on the return on his 

investment. According to Orsag (2002) IRR is a discount rate that reduces the project's net 

cash flows throughout the life of the project to the value of its investment costs. It is a rate of 

return on investment in a project that respects the time value of cash flows throughout the life 

of the project. 

IRR represents a discount rate which leads to a project net present value (NPV) of zero where 

present value of the cash inflows equals to the cash outflows. It also means that IRR is the 

discount rate that makes NPV equal 0. 

One of the fundamental features of IRR is to compare discounted cash receipts and 

expenditures with zero to obtain the required rate. From the above mentioned it follows that 

IRR in application is one of the more demanding methods for the calculation of which requires 

certain mathematical knowledge, especially since its calculation is made by trial and error or 

modern approach using software such as MS Excel. 

The IRR is always expressed as a percentage. For a project to be acceptable under the IRR 

method, the discount rate must exceed the project’s cost of capital, otherwise known as the 

hurdle rate or opportunity cost of capital. An IRR less the hurdle rate represents a cost to 

shareholder and project should be rejected. An IRR greater than the hurdle rate represents a 

return on investment, increasing shareholder wealth and project should be accepted. 

From the above definitions of the IRR method we can distinguish the most significant 

characteristics of IRR method, which are: 

- One of the fundamental measures of project profitability. 

- Uses the concept of the time value of money, that is, discounts the expected future 

cash flows to the present value because money today is worth more than money 

tomorrow. 

- It is calculated by trial and error or by software - e.g. MS Excel. 

- It is closely related to the NPV method. 

- Assumes reinvestment of excess cash at a rate equal to IRR. 



- Can be interpreted as the maximum interest rate on the loan used to fund the 

project. 

3. Advantages of IRR method  

Some of the basic benefits of the IRR method are: 

- It takes into account the concept of time value of money 

- It's easy to use 

- It avoids subjective determination of the discount rate 

The first big advantage of IRR is that it takes into account the concept of time value of money 

that says that the money available today is worth more than the same amount of money 

tomorrow. 

Another advantage of the IRR method is its simplicity of use since the result of the calculation 

gained in relative value is: 

- Easily comparable (comparison of IRR with the required, expected rate of return by 

investors but also when comparing the IRR of one potential project with another 

potential project). 

- Easy to understand (IRR shows the real profitability of the project, after accounting 

for all cash flows). 

- Easiness of decision making regarding project selection where a project whose IRR 

is higher than the required rate of return is accepted. 

A third advantage of the IRR method is that it avoids the subjective determination of the 

discount rate, since the IRR itself is a discount rate at which the NPV of the project is zero. 

IRR provides an accurate information on the amount of rate of return an investor can expect 

by choosing a project using the IRR method as an indicator and therefore can compare this 

rate with the cost of capital and hence make a decision on the choice of a capital project based 

on facts. 

4. Disadvantages (pitfalls) of IRR method  

Unfortunately, IRR gives rise to serious conceptual and technical problems: 

- Multiple IRRs may arise. 

- A real-valued IRR may not exist, so that the comparison with the cost of capital is 

not possible. 

- The IRR may not be used if the cost of capital is variable over time. 

- The IRR is not capable of signalling the entire loss of investment (-100%). 

- It assumes that cash flows are reinvested at the IRR rate, which is usually not 

possible in real situation. 

- It neglects the size of the project, that is, the IRR is a relative measure of project 

profitability, which means that it provides information only on the average annual 

rate of return and not on the absolute amount (not necessarily a disadvantage). 

- It takes too much time to manually calculate IRR using the trial and error method 

(by calculating with MS Excel, this deficiency was eliminated). 

There are lot of IRR shortcomings and a huge amount of contribution have been devoted to 

searching for corrective procedures capable of healing its flaws. In next part of paper, we will 

give a greater overview of some of the above shortcomings of IRR method. 

4.1. Multiple IRRs 

The first fundamental drawback of IRR is that multiple internal rates of profitability can occur 

in one project. This means that if the project's cash flows diverge from the standard ones, 

where after the initial investment, which should be followed by positive cash flows, negative 



cash flows occur again, then the IRR calculation rule alone is no longer valid. As this is a 

rather complex problem, it will be illustrated in the following example. 

The project, which requires an initial investment of HRK 220000 and expects to receive cash 

flows from operations in the amount of HRK 150000 in each of the next four years, will enter 

an additional cost in the fifth year, cash outflow of HRK 400000. The IRR of this project will 

have two different rates as shown in the Table 1. 

Table 1 Multiple IRRs  

Year Cash flows of project IRR 1 IRR 2 

0 -22000  

5,62% 27,78% 

1 15000  

2 15000  

3 15000  

4 15000  

5 -40000  

Source: author’s calculation 

The two IRR rates from the previous calculation show values where the NPV of the project is 

zero and that the NPV of the project will be positive only with a capital cost rate ranging from 

5.62% to 27.78%.  

How much IRRs can be in accordance with the cash flow shown? The answer is that the 

maximum number of IRRs obtained is equal to the number of sign changes in the cash flows 

of the project. As in the example shown, the project had a change of sign in a project cash 

flows two times, from - to +, and finally from + to -, so it is possible that the project has two 

IRRs. 

A solution to the problem of multiple IRRs may be to convert multiple IRRs to single IRR. 

The intended solution is then an extended yield function that reduces unconventional cash 

flows to conventional ones, avoiding the possibility of multiple IRRs. This is achieved by 

discounting the negative cash flow at the cost of equity (the default discount rate) and 

subtracting it from the positive cash flow in the year to which that negative cash flow is 

reduced by discounting. In this way, multiple negative net cash flows are avoided so that an 

unambiguous solution is obtained using the internal rate of return method. 

According to Bierman and Smidt (2007) it is important to determine whether cash flows are 

conventional because a conventional investment will have at most one positive internal rate 

of return. If an investment is not conventional, we call it an unconventional investment. With 

an unconventional investment, any of the following situations is possible: 

- the investment does not have an internal rate of return 

- the investment has one internal rate of return. 

- the investment has more internal rates of profitability. 

Considering the above mentioned, the conclusion is that the lack of multiple internal rates can 

be eliminated with the foregoing features that the application looks like the following: 

The investor wants to evaluate the project XY whose parameters are set out in the Table 2. 

The required investor rate (hurdle rate) is 10%. 

 



Table 2 Projected cash flows of the XY project before applying the extended yield function 

Year 
Project XY cash 

flows 
IRR 1 IRR 2 

0 -105000 

0,88% 57,63% 

1 80000 

2 80000 

3 80000 

4 80000 

5 80000 

6 -300000 

Source: Authors’ calculation 

In the example in Table 2, the following can be detected: 

- the project has a negative cash flow in year 6, 

- the project has a multiple IRR rate 

To solve the problem of multiple IRR next steps should be done. The expenditure in year 6 

should be discounted in such a way that its value in year 0 will be calculated. Using the 

formula for calculating present value, the present value of future expenditure (-300000) is -

169342.18 This amount is counted against the initial investment amount in year 0. Now all 

expenditures are considered as one expenditure in the first year of the project. Their sum is -

274,342.18. Using the obtained parameters, we arrive at the final evaluation projected in the 

following Table 3. 

Table 3 IRR after application of the extended yield function 

Year 
Project XY cash 

flows 
IRR 1 IRR 2 

0 -274342,18  

14,05% 14,05% 

1 80000 

2 80000 

3 80000 

4 80000 

5 80000 

6 0,00 

Source: Authors’ calculation 

It is noticeable that the application of the extended yield function results in a change in the 

IRR which is now 14.05% and as such is unique, which was not the situation in the previous 

calculation method presented in Table 2. To conclude, the investor can rely on this method of 

calculation, which provides him with the necessary information when making his decision, 

although the calculation itself takes a little longer. 

4.2. IRRs reinvested rate 

Another fundamental disadvantage of the IRR method is the assumption that the generated 

cash flows will be reinvested at a rate exactly equal to the IRR. Reinvestment at an IRR rate 

would mean that all cash flows during the project life are reinvested until its end at the same 

IRR rate. According to Kelleher and MacCormack (2004) this is often not possible in practice 

because the IRR, or rather the rate of return that an investor expects, can be much higher than 



the discount rate that defines the cost of capital, so this situation can lead to wrong 

conclusions. 

Although lately some economic journals have called this lack of IRR a myth, as it is clear that 

the IRR method discounts all cash flows by discounting them to their present value, not their 

future value. The question is then how can this deficiency be called a myth on the one hand 

and the most dangerous assumption on the other. The answer to this question is given in the 

following example shown with Figure1. 

 

Figure 1  Modelling returns using internal rate of return (IRR) vs. cost of capital 

The figure shows two mutually exclusive projects with different investment assumptions but 

with the same cash flows for the duration of each project. Also, both projects have the same 

IRR, equal risk level and duration. Project A assumes that the cash flows generated will be 

reinvested at an IRR rate of 41% and, on the other hand, project B assumes that the cash flows 

will be reinvested at a capital cost rate of 8%. For Project A, an investment of 10 billion $ 

with 41% reinvestment rate upon completion of the project would generate 56 billion $ while 

in project B would generate an identical investment amount of 29 billion $. The question is, 

what is the more realistic approach to this assessment? The answer should be summarized in 

what aspect the investor will make the decision about the reality of applying the calculated 

rate, because if the investor thinks that the project could really earn 41% of the added value 

annually, then Project A is definitely better. There is a general opinion that the cost of capital, 

which is often lower than the IRR rate, better reflects the rate that a company could earn. Such 

an opinion proved to be very grounded in practice, therefore, a kind of response to the 

shortcomings of the IRR method contained in the modified internal profitability rate was 

necessary. 

4.3. Modified internal rate of return (MIRR) 

The modified internal rate of return (MIRR) is a kind of answer to both of the fundamental 

drawbacks of the IRR previously presented (assumption that the generated cash flows will be 

reinvested at the IRR rate and the lack of multiple IRRs that occur when an investment is 

made unconventional, that is, when cash flows change signs in the years after the initial 

investment). 

Given that the IRR contains the implicit assumption of reinvestment of cash flows at a rate 

equal to the IRR, with a modified internal rate of return (MIRR), the reinvestment rate can be 

modified, as the name implies, and therefore the rate of reinvestment will be adjusted to the 



actual situation. Most often, the MIRR includes the rate of reinvestment at cost of capital, but 

it is also possible to choose any other rate that is more relevant to the current investment 

project. 

The following examples will, for simplicity, use in parallel identical values to the examples 

used to display multiple IRRs and to an extended yield function that eliminates the lack of 

multiple IRRs. 

Table 4 MIRR calculation for multiple IRRs 

Year 
Project cash 

flows 
IRR 1 IRR 2 MIRR 

0 -105000 

0,88% 57,63% 11,85% 

1 80000 

2 80000 

3 80000 

4 80000 

5 80000 

6 -300000 

Source: Authors’ calculation 

Table 4 shows multiple IRR rates, in this case 0.88% and 57.63%, which represent incomplete 

and useless information to the investor. Assuming that the investor wants a return of 10% on 

the invested (cost of capital) but also wants to reinvest at the rate of also 10%, we come to the 

calculation of the modified internal profitability rate of 11.85%. 

If we take the MIRR calculation after applying the extended yield function, the situation is as 

in the following Table 5. 

Table 5 Calculation of MIRR after application of the extended yield function 

Year 
Project cash 

flows 
IRR 1 IRR 2 MIRR 

0 -274342,18 

14,05% 14,05% 11,85% 

1 80000 

2 80000 

3 80000 

4 80000 

5 80000 

6 0,00 

Source: Authors’ calculation 

Table 5 shows that there is no longer a lack of multiple returns in the calculation of IRR, 

therefore, all project cash flows are also used in the MIRR calculation, but, as shown above, 

the negative cash flow from year 6 is discounted to the initial year of the project and added to 

the same as an initial outlay. In this case, with all cash flows, a reinvestment rate of 10% is 

used, but the MIRR calculation does not use the data on the rate of return on investment since 

it is contained in the discounted negative cash flow from year 6. As seen, in both cases MIRR 

is 11.85%, which confirms the correctness of the calculation but also that MIRR eliminates 

the lack of multiple IRRs. 



From all the previous examples, it can be concluded that the MIRR eliminates the basic two 

disadvantages of the IRR and its application in these cases is a more tangible choice for the 

investor and provides greater security when comparing different sizes of investment projects, 

but this method raises the question of the accuracy of the assumed rate cost of capital (discount 

rates). 

5. Conclusion 

A fundamental feature of the IRR method is the fact that IRR has its drawbacks and, as such, 

is vulnerable to project evaluation errors. It is important to mention the fact that only projects 

of equal risk can be compared if one wants to make the most precise decision on which project 

to choose. It is also of greatest importance to estimate the cost of capital as accurately as this 

is the basis from which the IRR method is applied. 

The IRR method stands out as an objective method for project evaluation because with its 

great ease of implementation, it eliminates its fundamental shortcomings with modifications. 

Although IRR seems to be a kind of alternative to the NPV method, few can agree, because it 

is the combination of the two methods that make the best choice. This is supported by the fact 

that IRR method is a relative indicator of the profitability of the observed project and the NPV 

is an absolute indicator of the expected realized value of the project. Unlike the NPV method, 

the IRR method is a much more representative illustration of the actual state of a particular 

project and does not require negotiating a discount rate to cover the cost of capital while the 

NPV of a project is absolutely dependent on the discount rate used. Based upon the afore 

mentioned, it can be concluded that IRR is a necessary indicator in assessing the economic 

viability of a project, because in most possible scenarios it provides greater comparability of 

projects, especially in situations where it is necessary to arrive at a calculation in the shortest 

possible time. 
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