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Abstract 5 

The enormity of costs associated with long-term assets and the length of exposure to risk of such 6 

investments makes it essential to properly evaluate capital budgeting decisions before embarking 7 

on them. The estimation of cash flows of uncertain future period itself is problematic and to add 8 

a complex technique of project evaluation that will require trial and error could be frustrating. 9 

This study is to simplify the estimation of Internal Rate of Return (IRR) without going through 10 

the rigours of trial and error process. The study allows the estimation of IRR even when net 11 

present value at two levels are positive or the two are negative. Investments analysists were 12 

advised to properly evaluate projects so that investors will source for funds where the interest 13 

rate is not higher than the projects’ IRR. 14 
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 16 

Capital budgeting is the investment in long term assets.  As a result of the huge amount involved, 17 

the inability or expensive cost involved in disposing the assets off and the exposure of such 18 

investment to long term risk, there is a need for proper evaluation of capital budgeting decisions 19 

before embarking on them.  According to Konstatin and Konstatin (2018), investment appraisal 20 

is the evaluation of investments with regards to their profitability and/or cost of effectiveness. 21 

Block and Hirt (2000) state that capital budgeting is capital allocating because it is used to 22 

determine whether future benefits are sufficiently large to justify the initial outlays. Chandra 23 

(2001) defines capital budgeting as investment in a project with the expectation of a stream of 24 

benefits extending far into the future with long term consequences involving substantial outlays 25 

that are difficult or expensive to reverse. 26 

Some of the techniques for the evaluation of capital budgeting decisions are Accounting Rate of 27 

Returns (ARR), the Payback Period (PBP), the Net Present Value (NPV) and the Internal Rate of 28 

Returns (IRR). Of all the four techniques the IRR is the most complex.  In fact, it is more correct 29 

to say that IRR is estimated rather than calculated (Institute of Chartered Accountants of Nigeria, 30 

ICAN, 2014).  IRR is often estimated by interpolation after trial and error use of rates of return. 31 

This complexity makes the estimation of IRR to be dreaded by students and even investment 32 

analysists. This paper is therefore an attempt at contributing to the literature on capital budgeting 33 

decisions by profiling a method of estimating the IRR of a project without resulting to trial and 34 

error method. 35 

Concept of Internal Rate of Returns 36 

The Internal Rate of Returns (IRR) which is also called discounted cash flow yield method is the 37 

rate of returns that equates the present values of cash inflows to the present value of cash 38 



 

 

outflows from a project.  In a nutshell, IRR is the breakeven rate of return on a project.  When 39 

the IRR is applied on a project, the project generates net present value of zero. The IRR of a 40 

project is the discounted rate of return on the investment (ICAN, 2014).  41 

In the discounted cash flow methods of project evaluation, the NPV has a known cost of capital 42 

or rate of return that will generate NPV to be used in the evaluation of the project but IRR sort 43 

for the rate that will generate NPV of zero (Oki & Sivaruban, 2016). The determination of IRR 44 

requires two steps of first calculating NPV using any chosen discount rate and subsequently, 45 

choose (and keep trying) a lower or higher rate to have NPV equal to zero, depending on whether 46 

the initial NPV is positive or negative (Oki & Sivaruban, 2016). Block and Hirt (2000) suggested 47 

a process of averaging by dividing cumulative cash flows by the life of the project.  Thereafter, 48 

divide the investment by the average to derive present value factor that will give an idea of the 49 

range for the IRR from the annuity factor table. This process can be described as guess work and 50 

will still require trial and error. 51 

Malomo (1999) states that IRR is the expected earning rate of an investment and that if the IRR 52 

of a project exceeds the company’s target rate of return for investments, the project should be 53 

considered viable. Malomo (1999) states how to estimate IRR by first computing ARR and use 54 

the value gotten as the base for determining the rate to use. Subsequently, a trial and error is 55 

introduced with the following formula to be applied: 56 

IRR = lower COC +             Positive NPV                                                   x Difference in rates 57 

        Positive NPV + Negative NPV in absolute value 58 

Akinsulire (2006) describes IRR as the cut off rate as it is the rate that break-even the cost of 59 

capital.  A striking point by Akinsulire (2006) is that if a company borrows at a rate higher than 60 

the IRR estimated, the project will eventually be rendered unviable. Consequently, the proper 61 

estimation of IRR is necessary such that investors should avoid expensive funds that will render 62 

their projects unviable. 63 

IRR represents the yield on an investment and it is a discounted cash flow technique which takes 64 

account of the magnitude and timing of cash flows (Pandey, 2005).  Pandey (1995) posits that 65 

IRR depends solely on the outlay and proceeds associated with the investment and not on any 66 

rate determined outside the investment. The technique is called IRR because the rate of return 67 

depends on the project’s cash flows rather than any outside factor (Pandey, 2005).  The IRR 68 

represents the true interest rate earned on any investment over the course of its economic life and 69 

it is the maximum cost of capital that can be applied to finance a project without causing harm to 70 

the shareholders (Drury, 2012). 71 

Drury (2012) separates estimation of IRR of projects with even cash flow from projects with 72 

uneven cash flows.  He posits that IRR of projects with even cash flows can be estimated simply 73 

by the following formula: 74 

 IRR =  Investment cost 75 
  Annual cash flows 76 

The figure derived here can then be checked up from the annuity factor table. 77 



 

 

For example, if XYZ Ltd has the following investment proposal: 78 

Initial outlay is N100,000 while the annual cash flow is N40,000 for four years. 79 

The IRR can be determined as follows: 80 

 Discount rate =  100,000 81 
                 40,000 82 

   =  2.5 83 

2.5 in year 4 lies between 21% and 22%. Consequently, these rates will be compared with the 84 

company’s cost of capital (COC).  As long as 21% is higher than the company’s cost of capital, a 85 

decision can be taken on the viability of the project.  As simple and straight forward as this 86 

process is, it is certain that cash flows from a project cannot be same over the entire life of the 87 

project. Consequently, attention should be focussed on uneven cash flows. 88 

Estimating IRR of Projects with Uneven Cash Flows 89 

If IRR is the rate of returns that yields zero NPV when applied on an investments’ cash flows, it 90 

means then that IRR lies between the rate that yields positive NPV and the rate that yields 91 

negative NPV. NPV has an inverse relationship with cost of capital; the higher the cost of 92 

capital, the lower the NPV. Lower cost of capital is therefore expected to yield positive NPV 93 

while higher cost of capital will yield negative NPV. Consequently, by interpolation, the mid-94 

rate that will yield zero NPV can be estimated.  This rate that yields zero NPV is the IRR. It must 95 

be noted that the closer the two rates chosen to the IRR, the less the error in estimation of IRR, 96 

hence, the continuous trial of rates. 97 

For example, the following information about a project is given as follows: 98 

The initial outlay of the project is N106,000 while the net cash flows for the four years that the 99 

project will last are; N34,000; N50,000; N32,000 and N24,000 respectively.  The minimum 100 

desirable rate of returns for projects in the company is 11%.  Estimate the viability of the project 101 

using IRR. 102 

To begin with, generate NPV of 11% rate of returns as follows: 103 

Table 1:  Computation of NPV at 11% Rate of Return 104 

 Years   Cash Flows  Discount Factor@11% Present Values 105 

   0   (106,000)   1.0000   (106,000) 106 

  1   34,000    0.9009      30,631 107 

   2   50,000    0.8116      40,581 108 

   3   32,000    0.7312      23,398 109 

   4   24,000    0.6587      15,810 110 



 

 

        NPV        4,420 111 

Source: Author’s Computation (2019) 112 

Please, note that the evaluation starts from year zero. Year zero here represents the beginning of 113 

the project. It is tagged year zero so that the discount factor will be one (1/1.11
0
 = 1).  The basis 114 

for this is that when considering time value of money, the value of the money with the investor at 115 

the beginning of the project remains the same amount.  116 

The NPV of the project at 11% is positive N4,420. Since this NPV is positive a rate of return 117 

higher than 11% should be applied to generate a negative NPV.  It must be noted that N4,420 is a 118 

way from N0. However, consideration must be given to the relationship between the initial 119 

outlay and the NPV; the wider the gap, the closer is the NPV to zero.  As a result, I will select a 120 

rate of return of 13% to generate another NPV. This is as follows: 121 

Table 2:  Computation of NPV at 13% Rate of Return 122 

          Years   Cash Flows  Discount Factor@13% Present Values 123 

   0   (106,000)   1.0000   (106,000) 124 

   1   34,000    0.8850     30,088 125 

   2   50,000    0.7831      39,157 126 

   3   32,000    0.6931      22,178 127 

   4   24,000    0.6133      14,720 128 

        NPV           143 129 

Source: Author’s Computation (2019) 130 

From this, computation, it is known that 13% cannot give NPV of zero nor a negative NPV.  131 

Consequently, there is a need to use a higher rate of return. This is why it is called, trial and 132 

error.  However, this NPV is close to zero, hence, 14% rate of return will yield a negative NPV.  133 

Using 14% rate of return: 134 

  Table 3:  Computation of NPV at 14% Rate of Return 135 

 Years   Cash Flows  Discount Factor@14% Present Values 136 

   0   (106,000)   1.0000   (106,000) 137 

   1   34,000    0.8772     29,825 138 

   2   50,000    0.7695      38,473 139 

   3   32,000    0.6750      21,599 140 

   4   24,000    0.5921      14,210 141 

        NPV      (1,893) 142 



 

 

Source:  Author’s Computation (2019) 143 

Now that I have a negative NPV close to zero, by interpolation, the IRR can be estimated as 144 

follows: 145 

IRR = 13 +   143          x (14 – 13) 146 

        143 + 1893 147 

 =  13 +  143   x 1 148 
   2036 149 

             =  13 + 0.0702 150 

  = 13.07% 151 

It is also possible that the first two rates applied yield negative NPVs such as follows:  152 

XYZ proposes to engage in the manufacture a product for household use.  It is believe that the 153 

project was be carried and sold for five years. The initial outlay is N200,000 while outlay in year 154 

one is projected to be N120,000.  Cash flow in the next four years are estimated to be N50,000; 155 

N80,000; N120,000 and N150,000.  The cost of capital for the company is 15%.  Determine the 156 

viability of the project using IRR. 157 

Computation of IRR 158 

  Table 4: Computation of NPV at 15% Rate of Return 159 

 Years  Cash Flows  Discount Factor@15%  Present Value 160 

 0  (200,000)  1.0000     (200,000) 161 

 1  (122,000)  0.8696     (106,087) 162 

 2  80,000   0.7561     60,491 163 

 3  100,000  0.6575     65,752 164 

 4  150,000  0.5718     85,763 165 

 5  170,000  0.4972     84,520 166 

        NPV   (9,561) 167 

Source: Author’s Computation (2019) 168 

Since the NPV is negative, a lower rate of returns should be applied to generate positive NPV. 169 

Using rate of return of 14%: 170 

 171 

 172 

 173 



 

 

  Table 5:  Computation of NPV at 14% Rate of Return 174 

 Years  Cash Flows  Discount Factor@14%  Present Value 175 

 0  (200,000)   1.0000     (200,000) 176 

 1  (122,000)  0.8772     (107,018) 177 

 2  80,000   0.7695     61,557 178 

 3  100,000  0.6750     67,497S 179 

 4  150,000  0.5921     88,812 180 

 5  170,000  0.5194     88,293 181 

        NPV   (859) 182 

Source:  Author’s Computation (2019) 183 

Since 14% rate of returns yields a negative NPV, there is a need to use a further rate of return to 184 

generate a positive NPV.  185 

  Table 6:   Computation of NPV at 13% Rate of Return 186 

 Years  Cash Flows  Discount Factor@13%  Present Value 187 

 0  (200,000)  1.0000     (200,000) 188 

 1  (122,000)  0.8896     (107,965) 189 

 2  80,000   0.7831     62,652 190 

 3  100,000  0.6931     69,305 191 

 4  150,000  0.6133     91,998 192 

 5  170,000  0.5428     92,269 193 

        NPV   8,259 194 

IRR = 13 + 8,259              x (14 – 13) 195 

         8,259 + 859 196 

         =  13 + 8,259  x 1 197 

                     9,118 198 

          =  13 + 0.9058 199 

          = 13.9% 200 

 201 

 202 



 

 

Theoretical Framework 203 

This model is based on the theories of complexity and sustainability. 204 

Theory of Complexity 205 

Complexity theory is the appropriate setting for the study of problems that are concerned with 206 

the resources such as time and space (Terwijn, 2017).  One of the goals of complexity theory is 207 

to classify problems according to their complexity. 208 

Complexity theory does not need to have a complex explanation.  Ability to simplify otherwise 209 

complex situation is what makes the world a jolly-going habitation.  According to Sammut-210 

Bonnici (2015), adaptation of human to environment and situations and the modification of 211 

behaviour simplifies otherwise complex problems. 212 

Theory of Sustainability 213 

To sustain is to maintain some concepts, beliefs or process over time.  In its increasing common 214 

use of sustainability, the concept frames the way human beliefs and practices jeopardise the 215 

conditions of healthy, social and progressive living (Berkshire Encyclopedia of sustainability).  216 

Both the strong and the weak are often sustained.  However, what must be sustained are those 217 

that gives priority to the general good of the society.  Any complex solution to a problem cannot 218 

be categorised as that of the good of the society.  Where possible, a weak situation should be 219 

modified for the good of the society. 220 

Model for Estimating IRR without Trial and Error 221 

Analysis of IRR requires NPV at two levels that does not require the use of interpolation or trial 222 

and error.  The procedures for the estimation of IRR is as follows: 223 

(1) Compute NPV at two levels of rates of return their results whether positive and positive 224 

or negative and negative do not matter. 225 

 226 

(2) Compute the NPV of 1% rate of return as follows: 227 

 228 

Difference in NPV of the two rates 229 

Difference in the two rates 230 

 231 

(3) Compute the ratio of NPV of any of the rates to the NPV of 1% rate of return 232 

 233 

(4) The addition of ratio of NPV of any of the two rates to the chosen rate will yield the IRR 234 

 235 

(5) Compute the IRR by adding the rate of return chosen to the ratio of NPV of the chosen 236 

rate to the ratio of NPV to NPV of 1% rate of return if the NPVs are positive.  237 

 238 

(6) If however, the NPVs are negative, deduct the ratio of NPV of the chosen rate to NPV of 239 

1% from the chosen rate of return to derive the IRR. 240 



 

 

Demonstration of the Model 241 

Introducing the examples earlier used 242 

The initial outlay of the project is N106,000 while the net cash flows for the four years that the 243 

project will last are; N34,000; N50,000; N32,000 and N24,000 respectively. The minimum 244 

desirable rate of returns for projects in the company is 11%.  Estimate the viability of the project 245 

using IRR. 246 

To begin with, generate NPV of 11% rate of returns as follows: 247 

  Table 7: Computation of NPV at 11% Rate of Return 248 

 Years   Cash Flows  Discount Factor@11% Present Values 249 

   0   (106,000)   1.0000   (106,000) 250 

  1   34,000    0.9009      30,631 251 

   2   50,000    0.8116      40,581 252 

   3   32,000    0.7312      23,398 253 

   4   24,000    0.6587      15,810 254 

        NPV        4,420 255 

 Source:  Author’s Computation (2019) 256 

  Table 8:  Computation of NPV at 13% Rate of Return 257 

          Years   Cash Flows  Discount Factor@13% Present Values 258 

   0   (106,000)   1.0000   (106,000) 259 

   1   34,000    0.8850     30,088 260 

   2   50,000    0.7831      39,157 261 

   3   32,000    0.6931      22,178 262 

   4   24,000    0.6133      14,720 263 

        NPV           143 264 

Source: Author’s Computation (2019) 265 

NPV at 11% is 4,420 and NPV at 13% is 143.  266 

The NPV of 1% COC is determined as follows: 267 

Difference in NPV (4420 – 143) = 4,277 268 
Difference in Rates     (13 – 11) =   2 269 

     = 2,138.5 270 



 

 

Therefore, NPV at any of the level will move to the rate of zero by the addition of that rate to the  271 

NPV of the rate to NPV of 1% COC. 272 

IRR using 13% is   143___    =  0.0669 273 

         2,138.5  274 

IRR = 13 + 0.0669 275 

         = 13.07% 276 

The lower rate can also be used to estimate the IRR with the same result. 277 

IRR = 11 + 4,420_ 278 
                   2,138.5 279 

         =  11 + 2.0669 280 

          = 13.0669 281 

           = 13.07% 282 

Estimation of IRR when NPV are negative and negative. 283 

The IRR can also be estimated even when the two NPVs are negative: 284 

XYZ proposes to engage in the manufacture a product for household use.  It is believe that the 285 

project was be carried and sold for five years. The initial outlay is N200,000 while outlay in year 286 

one is projected to be N120,000.  Cash flow in the next four years are estimated to be N50,000; 287 

N80,000; N120,000 and N150,000.  The cost of capital for the company is 15%.  Determine the 288 

viability of the project using IRR. 289 

Computation of IRR 290 

  Table 9:  Computation of NPV at 15% Rate of Return 291 

 Years  Cash Flows  Discount Factor@15%  Present Value 292 

 0  (200,000)  1.0000     (200,000) 293 

 1  (122,000)  0.8696     (106,087) 294 

 2  80,000   0.7561     60,491 295 

 3  100,000  0.6575     65,752 296 

4  150,000  0.5718     85,763 297 

 5  170,000  0.4972     84,520 298 

           (9,561) 299 

 Source:  Author’s Computation (2019) 300 



 

 

 Since the NPV is negative, a lower rate of returns should be applied to generate positive NPV. 301 

Using rate of return of 14%: 302 

  Table 10:  Computation of NPV at 14% Rate of Return 303 

 Years  Cash Flows  Discount Factor@14%  Present Value 304 

 0  (200,000)   1.0000     (200,000) 305 

 1  (122,000)  0.8772     (107,018) 306 

 2  80,000   0.7695     61,557 307 

 3  100,000  0.6750     67,497S 308 

 4  150,000  0.5921     88,812 309 

 5  170,000  0.5194     88,293 310 

        NPV   (859) 311 

Source:  Author’s Computation (2019) 312 

Estimation of NPV of 1% rate of return is as follows: 313 

 Difference in NPV = (9,561) – (859) 314 
 Difference in CoC          15 – 14 315 

    = 8,702 316 

          1 317 

    = 8,702 318 

IRR = 14 –   859   319 

        8,702 320 

 = 14 - 0.0987 321 

            = 13.9% 322 

The IRR can also be gotten using 15% as follows: 323 

IRR  =  15 – 9,561 324 

          8,702 325 

         =  15 – 1.0987 326 

     =  13,9% 327 

 328 

 329 

 330 



 

 

Conclusion: 331 

The need to make the world an easy one should be the desire of every living being. The need to 332 

be sure of the viability of investment of any investor cannot be over emphasised.  A wrong step 333 

taken at the beginning of any project will be carried for a long period of time.  This makes the 334 

proper evaluation of projects very essential.  One of the techniques for project evaluation is IRR 335 

which has become a challenge to students and investment analysts.  Hence, the need for a 336 

simplifying method of estimation of the IRR of projects.  This study provides a model for the 337 

estimation of IRR.  Investment analysts must take time to estimate the IRR of projects so that 338 

investors can source for funds that will not jeopardise the investments. Any fund whose interest 339 

rate is higher than the IRR of the project will render the project unviable. 340 

 341 
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