
PRACTICE  

ON THE SUBJECT: "INVESTMENT MANAGEMENT" 

 

NET PRESENT VALUE METHOD 

 Net present value method (also known as discounted cash flow method) is a popular 

capital budgeting technique that takes into account the time value of money.  It uses net 

present value of the investment project as the base to accept or reject a proposed investment 

in projects like purchase of new equipment, purchase of inventory, expansion or addition of 

existing plant assets and the installation of new plants etc. 

 

Net present value (NPV): 

Net present value is the difference between the present value of cash inflows and the 

present value of cash outflows that occur as a result of undertaking an investment project. It 

may be positive, zero or negative. These three possibilities of net present value are briefly 

explained below: 

Чистая приведенная стоимость (NPV): 

 

Positive NPV: 

If present value of cash inflows is greater than the present value of the cash outflows, the 

net present value is said to be positive and the investment proposal is considered to be 

acceptable. 

Положительная NPV: 

 

Zero NPV: 

If present value of cash inflow is equal to present value of cash outflow, the net present 

value is said to be zero and the investment proposal is considered to be acceptable. 

 

 

Negative NPV: 

If present value of cash inflow is less than present value of cash outflow, the net present 

value is said to be negative and the investment proposal is rejected. 

 

 

 

 

 



The following example illustrates the use of net present value method in analyzing an 

investment proposal. 

 

Example 1 – cash inflow project: 

The management of Fine Electronics Company is considering to purchase an equipment to 

be attached with the main manufacturing machine. The equipment will cost $6,000 and will 

increase annual cash inflow by $2,200. The useful life of the equipment is 6 years. After 6 

years it will have no salvage value. The management wants a 20% return on all 

investments. 

Required: 
1. Compute net present value (NPV) of this investment project. 

2. Should the equipment be purchased according to NPV analysis? 

 

 

Solution: 

(1) Computation of net present value: 

 
Salvage value - ликвидационная стоимость (оценочная стоимость при выбытии) 

Annual cash inflow- годовой приток денежных средств 

Initial investment – первоначальные инвестиции 

  

For example: i=20%. 𝐹 =
1−(1+𝑟)−𝑛

𝑟
=

1−(1+0,2)−6

0,2
3.226 

*Value from “present value of an annuity of $1 in arrears table“. 

Текущая стоимость аннуитета в долларах США за 1 доллар ». 

 

http://www.accountingformanagement.org/present-value-of-an-annuity-of-1-in-arrear/


 
(2) Purchase decision: 
Yes, the equipment should be purchased because the net present value is positive ($1,317). 

Having a positive net present value means the project promises a rate of return that is higher 

than the minimum rate of return required by management (20% in the above example). 

In the above example, the minimum required rate of return is 20%.  It means if the 

equipment is not purchased and the money is invested elsewhere, the company would be 

able to earn 20% return on its investment.  The minimum required rate of return (20% in 

our example) is used to discount the cash inflow to its present value and is, therefore, also 

known as discount rate. 

 

Investments in assets are usually made with the intention to generate revenue or reduce 

costs in future. The reduction in cost is considered equivalent to increase in revenues and 

should, therefore, be treated as cash inflow in capital budgeting computations. 

The net present value method is used not only to evaluate investment projects that generate 

cash inflow but also to evaluate investment projects that reduce costs. The following 

example illustrates how this capital budgeting method is used to analyze a cost reduction 

project: 



 

Example 2 – cost reduction project: 

Smart Manufacturing Company is planning to reduce its labor costs by automating a critical 

task that is currently performed manually. The automation requires the installation of a new 

machine. The cost to purchase and install a new machine is $15,000. The installation of 

machine can reduce annual labor cost by $4,200. The life of the machine is 15 years. The 

salvage value of the machine after fifteen years will be zero. The required rate of return of 

Smart Manufacturing Company is 25%. 

Should Smart Manufacturing Company purchase the machine? 

 

Solution: 

 
 

Solution: 

According to net present value method, Smart Manufacturing Company should purchase the 

machine because the present value of the cost savings is greater than the present value of 

the initial cost to purchase and install the machine.  

 

Net present value method – uneven cash flow: 

Notice that the projects in the above examples generate equal cash inflow in all the periods 

(the cost saving in example 2 has been treated as cash inflow). Such a flow of cash is 

known as even cash flow. But sometimes projects do not generate equal cash inflows in all 

the periods. When projects generate different cash inflows in different periods, the flow of 

cash is known as uneven cash flow. To analyze such projects the present value of the 

inflow of cash is computed for each period separately. It has been illustrated in the 

following example: 

 

Example 3: 

A project requires an initial investment of $225,000 and is expected to generate the 

following net cash inflows: 

Year 1: $95,000 

Year 2: $80,000 



Year 3: $60,000 

Year 4: $55,000 

Required: Compute net present value of the project if the minimum desired rate of return is 

12%. 

Solution: 

The cash inflow generated by the project is uneven. Therefore, the present value would be 

computed for each year separately: 

 

 
The project seems attractive because its net present value is positive. 

Проект кажется привлекательным, потому что его чистая текущая стоимость 

является положительной. 

Choosing among several alternative investment proposals: 

Sometime a company may have limited funds but several alternative proposals. In such 

circumstances, if each alternative requires the same amount of investment, the one with the 

highest net present value is preferred. But if each proposal requires a different amount of 

investment, then proposals are ranked using an index called present value index 

(or profitability index). The proposal with the highest present value index is considered the 

best. Present value index is computed using the following formula: 

Formula of present value or profitability index: 

 

 
Формула текущей стоимости или индекс рентабельности: 

 

 

Example 4: 

Choose the most desirable investment proposal from the following alternatives using 

profitability index method: 



 
Solution: 

Because each investment proposal requires a different amount of investment, the most 

desirable investment can be found using present value index. Present value index of all 

three proposals is computed below: 

Proposal X: 212,000/200,000 = 1.06 

Proposal Y: 171,800/160,000 = 1.07 

Proposal Z: 185,200/180,000 = 1.03 

Proposal X has the highest net present value but is not the most desirable investment. The 

present value indexes show proposal Y as the most desirable investment because it 

promises to generate 1.07 present value for each dollar invested, which is the highest among 

three alternatives. 

 

Assumptions: 

The net present value method is based on two assumptions. These are: 

1. The cash generated by a project is immediately reinvested to generate a return at a 

rate that is equal to the discount rate used in present value analysis. 

2. The inflow and outflow of cash other than initial investment occur at the end of each 

period. 

 

Advantages and Disadvantages: 

The basic advantage of net present value method is that it considers the time value of 

money. The disadvantage is that it is more complex than other methods that do not consider 

present value of cash flows. Furthermore, it assumes immediate reinvestment of the cash 

generated by investment projects. This assumption may not always be reasonable due to 

changing economic conditions. 

Преимущества и недостатки: 

 

 

Internal rate of return method 

Like net present value method, internal rate of return (IRR) method also takes into 

account the time value of money. It analyzes an investment project by comparing the 

internal rate of return to the minimum required rate of return of the company. 

The internal rate of return sometime known as yield on project is the rate at which 

an investment project promises to generate a return during its useful life. It is the discount 

rate at which the present value of a project’s net cash inflows becomes equal to the present 



value of its net cash outflows. In other words, internal rate of return is the discount rate at 

which a project’s net present value becomes equal to zero. 

 

 

The minimum required rate of return is set by management. Most of the time, it is 

the cost of capital of the company. 

Under this method, If the internal rate of return promised by the investment project is 

greater than or equal to the minimum required rate of return, the project is considered 

acceptable otherwise the project is rejected. Internal rate of return method is also known 

as time-adjusted rate of return method. 

To understand how computations are made and how a proposed investment is accepted 

or rejected under this method, consider the following example: 

 

 

Example: 

The management of VGA Textile Company is considering to replace an old machine 

with a new one. The new machine will be capable of performing some tasks much faster 

than the old one. The installation of machine will cost $8,475 and will reduce the annual 

labor cost by $1,500. The useful life of the machine will be 10 years with no salvage value. 

The minimum required rate of return is 15%. 

Required: Should VGA Textile Company purchase the machine? Use internal rate of 

return (IRR) method for your conclusion. 

 

Solution: 

To conclude whether the proposal should be accepted or not, the internal rate of return 

promised by machine would be found out first and then compared to the company’s 

minimum required rate of return. 

The first step in finding out the internal rate of return is to compute a discount factor 

called internal rate of return factor. It is computed by dividing the investment required for 

the project by net annual cash inflow to be generated by the project. The formula is given 

below: 

Formula of internal rate of return factor: 

 
 

In our example, the required investment is $8,475 and the net annual cost saving is 

$1,500. The cost saving is equivalent to revenue and would, therefore, be treated as net cash 

inflow. Using this information, the internal rate of return factor can be computed as follows: 

Internal rate of return factor = $8,475 /$1,500= 5.650 

After computing the internal rate of return factor, the next step is to locate this 

discount factor in “present value of an annuity of $1 in arrears table“. Since the useful life 

of the machine is 10 years, the factor would be found in 10-period line or row. After finding 

this factor, see the rate of return written at the top of the column in which factor 5.650 is 

written. It is 12%. It means the internal rate of return promised by the project is 12%. The 



final step is to compare it with the minimum required rate of return of the VGA Textile 

Company. That is 15%. 

Conclusion: 
According to internal rate of return method, the proposal is not acceptable because the 

internal rate of return promised by the proposal (12%) is less than the minimum required 

rate of return (15%). 

Notice that the internal rate of return promised by the proposal is a discount rate that 

equates the present value of cash inflows with the present value of cash out flows as proved 

by the following computation: 

Текстильная компания VGA. Отобрать 15%. 

 
 

Payback method 

Under payback method, an investment project is accepted or rejected on the basis of 

payback period. Payback period means the period of time that a project requires to recover 

the money invested in it. It is mostly expressed in years. 

Unlike net present value and internal rate of return method, payback method does not take 

into account the time value of money. 

According to payback method, the project that promises a quick recovery of initial 

investment is considered desirable. If the payback period of a project is shorter than or 

equal to the management’s maximum desired payback period, the project is accepted, 

otherwise rejected. For example, if a company wants to recoup the cost of a machine within 

5 years of purchase, the maximum desired payback period of the company would be 5 

years. The purchase of machine would be desirable if it promises a payback period of 5 

years or less. 

Payback period formula – even cash flow: 

When net annual cash inflow is even (i.e., same cash flow every period), the payback period 

of the project can be computed by applying the simple formula given below: 

 
*The denominator of the formula becomes incremental cash flow if an old asset (e.g., 

machine or equipment) is replaced by a new one. 

https://www.accountingformanagement.org/internal-rate-of-return-method/


Example 1: 

The Delta company is planning to purchase a machine known as machine X. Machine X 

would cost $25,000 and would have a useful life of 10 years with zero salvage value. The 

expected annual cash inflow of the machine is $10,000. 

Required: Compute payback period of machine X and conclude whether or not the 

machine would be purchased if the maximum desired payback period of Delta company is 3 

years. 

Solution: 

Since the annual cash inflow is even in this project, we can simply divide the initial 

investment by the annual cash inflow to compute the payback period. It is shown below: 

Payback period = $25,000/$10,000 

= 2.5 years 

According to payback period analysis, the purchase of machine X is desirable because its 

payback period is 2.5 years which is shorter than the maximum payback period of the 

company. 

Example 2: 

Due to increased demand, the management of Rani Beverage Company is considering to 

purchase a new equipment to increase the production and revenues. The useful life of the 

equipment is 10 years and the company’s maximum desired payback period is 4 years.  The 

inflow and outflow of cash associated with the new equipment is given below: 

Initial cost of equipment: $37,500 

Annual cash inflows: 
Sales: $75,000 

Annual cash Outflows: 
Cost of ingredients: $45,000 

Salaries expenses: $13,500 

Maintenance expenses: $1,500 

Non cash expenses: 
Depreciation expense: $5,000 

Required: Should Rani Beverage Company purchase the new equipment? Use payback 

method for your answer. 

Solution: 

Step 1: In order to compute the payback period of the equipment, we need to workout the 

net annual cash inflow by deducting the total of cash outflow from the total of cash inflow 

associated with the equipment. 

Computation of net annual cash inflow: 

$75,000 – ($45,000 + $13,500 + $1,500) 

= $15,000 

Step 2: Now, the amount of investment required to purchase the equipment would be 

divided by the amount of net annual cash inflow (computed in step 1) to find the payback 

period of the equipment. 

= $37,500/$15,000 

=2.5 years 

Depreciation is a non-cash expense and has therefore been ignored while calculating the 

payback period of the project. 



According to payback method, the equipment should be purchased because the payback 

period of the equipment is 2.5 years which is shorter than the maximum desired payback 

period of 4 years. 

Comparison of two or more alternatives – choosing from several alternative 

projects: 

Where funds are limited and several alternative projects are being considered, the project 

with the shortest payback period is preferred. It is explained with the help of the following 

example: 

Example 3: 

The management of Health Supplement Inc. wants to reduce its labor cost by installing a 

new machine. Two types of machines are available in the market – machine X and machine 

Y. Machine X would cost $18,000 where as machine Y would cost $15,000. Both the 

machines can reduce annual labor cost by $3,000. 

Required: Which is the best machine to purchase according to payback method? 

Solution: 

Payback period of machine X: $18,000/$3,000 = 6 years 

Payback period of machine y: $15,000/$3,000 = 5 years 

According to payback method, machine Y is more desirable than machine X because it has 

a shorter payback period than machine X. 

Payback method with uneven cash flow: 

In the above examples we have assumed that the projects generate even cash inflow but 

many projects usually generate uneven cash flow. When projects generate inconsistent or 

uneven cash inflow (different cash inflow in different periods), the simple formula given 

above cannot be used to compute payback period. In such situations, we need to compute 

the cumulative cash inflow and then apply the following formula: 

 
Example 4: 

An investment of $200,000 is expected to generate the following cash inflows in six years: 

Year 1: $70,000 

Year 2: $60,000 

Year 3: $55,000 

Year 4: $40,000 

Year 5: $30,000 

Year 6: $25,000 

Required: Compute payback period of the investment. Should the investment be made if 

management wants to recover the initial investment in 3 years or less? 

Solution: 

(1). Because the cash inflow is uneven, the payback period formula cannot be used to 

compute the payback period. We can compute the payback period by computing the 

cumulative net cash flow as follows: 



 
Payback period = 3 + (15,000*/40,000) 

= 3 + 0.375 

= 3.375 Years 

*Unrecovered investment at start of 4th year: 

= Initial cost – Cumulative cash inflow at the end of 3rd year 

= $200,000 – $185,000 

= $15,000 

The payback period for this project is 3.375 years which is longer than the maximum 

desired payback period of the management (3 years). The investment in this project is 

therefore not desirable. 

Advantages and disadvantages of payback method: 

Some advantages and disadvantages of payback method are given below: 

Advantages: 

1. An investment project with a short payback period promises the quick inflow of cash. 

It is therefore, a useful capital budgeting method for cash poor firms. 

2. A project with short payback period can improve the liquidity position of the 

business quickly. The payback period is important for the firms for which liquidity is 

very important. 

3. An investment with short payback period makes the funds available soon to invest in 

another project. 

4. A short payback period reduces the risk of loss caused by changing economic 

conditions and other unavoidable reasons. 

5. Payback period is very easy to compute. 

Disadvantages: 

1. The payback method does not take into account the time value of money. 

2. It does not consider the useful life of the assets and inflow of cash after payback 

period. For example, If two projects, project A and project B require an initial 

investment of $5,000. Project A generates an annual cash inflow of $1,000 for 5 

years whereas project B generates a cash inflow of $1,000 for 7 years. It is clear that 

the project B is more profitable than project A. But according to payback method, 

both the projects are equally desirable because both have a payback period of 5 years 

($5,000/$1,000). 

 

   



Exercise-1 (Computation of simple and compound interest) 

A company is considering to start a new product line. The new product line requires the 

installation of new machines and equipment. For this purpose, company wants to borrow 

money by issuing bonds of $10,000 for 12-year period. The interest on these bonds 

(ипотека, облигации)  is to be paid at a rate of 8% per year. 

Required: 
Compute the amount of interest to be paid to bondholders over 12-year period: 

1. if the simple interest is charged. 1. если взимаются простые проценты. 

2. if the interest is compounded annually. 2. если проценты составляются 

ежегодно. 

Solution: 

(1) If interest is simple: 

I = Pin 

= $10,000 × 8% × 12 

= $10,000 × 0.08 × 12 

= $9,600 

(2) If interest is compounded annually: 

To compute compound interest for 12-year period, we would compute compound amount 

first using compound amount formula and then compute compound interest by deducting 

the principal amount from compound amount. 

S = P(1 + i)n 
= $10,000 × (1 + 8%)12 

=$10,000 × 2.518* 

= $25,180 

Interest to be earned over 8-year period: $25,180 – $10,000 = $15,180 

*Value of (1 + 8%)12 from future value of $1 table: 12 periods; 8% interest rate. 

  

https://www.accountingformanagement.org/future-value-of-1-table/


 Economic justification of project proposals 

 

The cost of implementing an integrated information system with modules costs 180 million 

UAH with an annual maintenance cost of 1.5 million UAH. According to statistical data, 

the effect of introducing such a system in the company on average increases the company's 

revenues by 10-15%. For calculation, let's take 10% in the first year of the project. The 

company's revenue for 2017 is 424.7 million UAH. So the benefits of implementation will 

be : 

1) in the first year: 0.1 * 424.7 million UAH (profit for 2017) = 42.47 million UAH. 

2) Year 2: (424.7 + 42.47) * 0.1 = 467.17 * 0.1 = 46.717 million UAH. 

3) Third year: (467.17 + 46.717) * 0.1 = 513.887 * 0.1 = 51.388 million UAH. 

4) Year 4: (513,887 + 51,388) * 0,1 = 565,275 * 0,1 = 56,275 mln. UAH. 

5) The fifth year (565,275 + 56,275) * 0,1 = 621,55 * 0,1 = 62,155 million UAH. 

For the decision of the project, various criteria are used, based on the idea of discounting. 

1. Net Present Value (NPV). 


 




n

t
t

tt

i

CB
NPV

1 )1(
      (3.7) 

 

 B t - benefits of the project per year t ; 

C t - project costs per year  t ; 

і - discount rate; 

n - duration (lifetime) of the project. 

Calculations for the net present value of the project, benefits and costs are presented in tab. 

1. 

Table 1 

года 

Benefits, 

млн.грн 

Costs, 

млн.грн 

net 

benefits 

discount 

rate 
Discount

ed net 

benefits 

discount 

rate 
Discount

ed net 

benefits i = 10% i = 15% 

t Bt Ct B t -C t 1 / (1 + i) t   1 / (1 + i) t   

1 42,47 180 -137,53 0,909 -125,027 0,870 -119,591 

2 46,717 1,5 45,217 0,826 37,369 0,756 34,191 

3 51,388 1,5 49,888 0,751 37,482 0,658 32,802 

4 56,275 1,5 54,775 0,683 37,412 0,572 31,318 

5 62,155 1,5 60,655 0,621 37,662 0,497 30,156 

      73,005 NPV = 24,898 NPV = 8,8755 

 

2. Internal Rate of Return (IRR). 
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А - the discount rate at which NPV is positive; 

В - the discount rate at which NPV is negative; 

а - the value of the positive NPV, with the discount rate A; 

b - the value of the negative NPV, with the discount rate B. 

So, %77,17%
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Also, the internal rate of return IRR can be found graphically. In Fig. 2 shows the 

dependence of NPV on the discount rate. 
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 Fig. 2. Dependence of NPV on Discount Rate 

 

3. Benefit / Cost Ratio (BCR).   
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Table 

Расчет коэффициента BCR 

Year Benefits Costs BCR i= 10% BCR i= 15% 

t Bt Ct 

Bt і = 

10% 

Ct i = 

10% 

Bt і = 

15% Ct i = 15% 

1 42,47 180 38,609 163,636 36,930 156,521739 

2 46,717 1,5 38,609 1,240 35,325 1,1342155 

3 51,388 1,5 38,609 1,127 33,788 0,98627435 

4 56,275 1,5 38,437 1,025 32,175 0,85762987 



5 62,155 1,5 38,593 0,931 30,902 0,7457651 

Всего 259,005 186 192,857 167,959 169,121 160,246 

      BCR =1,148 BCR =1,055 

  

4. Payback period. 

 
Fig 2 

 

This indicator indicates the number of years needed to recover capital investments in the 

project by the sum of cash flows of net benefits from the operation of the project. It is 

convenient for quick calculation and may indicate a variant of the project, deserves further 

consideration. So Fig. 2 shows that the payback period of investments is approximately 4 

years. 
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