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Abstract  
 

A comparative analysis involving the evaluation of the effectiveness of investment projects can be based on various rules indicating 
selection of the most favorable decisions. The dynamic methods for assessment of investment projects discussed in this article, which 
consider the possibility of modifying the predetermined investment options, are quite complex and difficult to implement. They are used 
both in the construction phase of the new company, as well as in its subsequent modernization. The assessments should be characterized 
by a high coefficient of the economic efficiency. The, observed in practice, high dynamic variability of both the external and internal 
conditions under which the company operates is the reason why in the process of calculating the economic efficiency of investment 
projects, there is a significant number of random parameters affected by high uncertainty and risk. Investments in the metallurgical 
industry are characterized by a relatively long cycle of implementation and operation. These are capital-intensive projects and often 
mistakenly taken investment decisions end in failure of the investment project and, consequently, in the collapse of the company. In 
addition, the applied methods of risk assessment of investment projects, especially the dynamic ones, should be fully understood by 
managerial staff and constitute an easy to use, yet accurate tool for improving the efficiency of the company. 
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1. Introduction  
 
A compilation of decisions related to the development of each 

company is divided into two main groups, namely [1-4]: 
1. Area of decision-making used to accept or reject the 

investment project. This is an area called the decision-making 
calculus of relative efficiency of investment projects. 

2. Area associated with the decision-making process of selecting 
one of the plurality of projects developed. This area is called 
the decision-making calculus of the absolute efficiency of 
investment projects. 

 A condition necessary for the proper functioning of 
enterprises and their development in the market is, in addition to 
the current effective management, the assimilation by managers 
of the skill to make optimal decisions related to further 
development of these enterprises. These actions can be associated 
with different areas of the foundry business activity, such as [3,4]: 
• measurable reduction in the cost of the company operation, 
• improving the quality of production and introducing favorable 

changes in the structure of manufactured products, 
• positive changes related with production volume, 
• positive changes in the supplies, mainly the verification of 

existing sources of supply and preferred trends in the sales 
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market, 
• exploring the possibility of investing own capital ou

parent company. 
 The main division of investment projects 
economic entities includes the following types [3
• Strategic – the main goal is to protect the company against the 

effects of competition and consequently strengthen its market 
position. 

• Development – the main goal is to increase 
production potential, e.g. through introduction of new 
products into production, to significan
productivity of own facilities, to develop and expan
network, etc. 

• Modernization – the main goal is to reduce the cost directly 
associated with the production process, i
manufacture of final products. 

• Replacement – the main goal is to reduce the 
with continuous and dynamic process of aging 
assets; the ultimate goal is to replace the worn 
assets with new ones. 

• Innovative – associated with modifications introduced to
products already manufactured. 
 
 

2. Description of the problem 
 
Reference literature [1-6] emphasizes the fact 

decision-making procedures by which the domestic foundry 
industry can implement the investment projects described 
previously are often difficult and complicated. As a result of the 
performed procedure, an investment project (plan)
a collection of documents necessary to take a decision relating to 
a specific material scope of the investment project.

Currently, frequently, in the complicated process of selecting 
investment options, dynamic methods are used. As the practical 
experience shows, these methods are difficult to understand by 
ordinary managers and sometimes require complex computation
Contrary to static methods, the dynamic methods
assessment of investment projects the size of the, 
time, expected proceeds and expenses associated with the 
investment project assessed. One uses for this purpose so 
discounting, which allows for standardization, 
a comparison of both inputs and outcomes, which are 
implemented in different periods of time [2-4]. 

By using dynamic (discount) methods in the account 
profitability of investment project or development 
possible to include the entire period of the project
time of execution and subsequent operation. This 
increases the accuracy and precision in assessing the profitability 
of projects. The use of these methods also imposes the need for 
a fairly accurate estimate of revenue and expenditure during the 
period of the investment account, which may be subject to 
increasing uncertainty of the prediction error of the market 
situation. 
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capital outside the 

The main division of investment projects implemented by 
3-6]: 

protect the company against the 
effects of competition and consequently strengthen its market 

goal is to increase the company’s 
through introduction of new 

products into production, to significantly raise the 
, to develop and expand the sales 

to reduce the cost directly 
associated with the production process, i.e. with the 

main goal is to reduce the cost associated 
with continuous and dynamic process of aging of own fixed 

worn out or obsolete 

modifications introduced to 

 

the fact that the 
the domestic foundry 

investment projects described 
and complicated. As a result of the 

project (plan) arises which is 
to take a decision relating to 

a specific material scope of the investment project. 
plicated process of selecting 

. As the practical 
these methods are difficult to understand by 
and sometimes require complex computations. 

methods use in the 
size of the, extended in 

associated with the 
for this purpose so called 

, which allows for standardization, that is, enables  
a comparison of both inputs and outcomes, which are 

methods in the account of the 
or development project it is 

project life, that is, the 
tion and subsequent operation. This considerably 

the accuracy and precision in assessing the profitability 
these methods also imposes the need for  

irly accurate estimate of revenue and expenditure during the 
period of the investment account, which may be subject to 
increasing uncertainty of the prediction error of the market 

3. Research method 
 
As part of own studies, a variety of dynamic methods 

been used which serve the assessment and analysis of specific 
investment projects implemented
foundry industry. 
 
 

3.1. The method based on the net present 
value of the project – NPV
 

In 2006, the Board of a large 
advisability of undertaking an investment project related to 
building and furnishing a new 
predetermined output. The expected construction period, starting 
in 2006, lasted two years, and intended life (without repairs) six 
consecutive years, that is, until 2013, inclusive. Figure 1 shows 
the size of the investment during the construction period (cells 
C3:C4), the volume of expenses involved in production activities 
carried out in the newly created mechanical 
D5:D10), and revenues in subsequent years of 
plant (cells E5:E10). The estimated 
predict the resulting high profitability of the investment project. 
However, to assess the actual profitability of the project, it 
necessary to make the discounted cash flow analysis

Accurate financial analysis of the 
project showed that the funds for its financing came in 38% (
C13) from the investor's own resources (i
and in 62% (cell C14) from bank loans, 
interest rate was 27 % (cell C15). 
 

Fig. 1. Results of evaluation of the in
of mechanical fettling plant based o
 

The Foundry, on account of the risk
use of equity by 3% (cell C16), while the cost of using the equity 
not covered by the risk was estimated 
first stage of the assessment, an estimate 
capital, which in the next stage of evaluation w
a discount rate in calculations of 
amounted to 24.44 % (cell C18). Then an es
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a variety of dynamic methods have 
assessment and analysis of specific 

implemented recently by the domestic 

The method based on the net present 
NPV 

In 2006, the Board of a large Foundry considered the 
investment project related to 

new mechanical fettling plant of 
xpected construction period, starting 

o years, and intended life (without repairs) six 
2013, inclusive. Figure 1 shows 

ing the construction period (cells 
C4), the volume of expenses involved in production activities 

in the newly created mechanical fettling plant (cells 
D10), and revenues in subsequent years of operation of the 

). The estimated cash flow (cells F3:F10) can 
the resulting high profitability of the investment project. 

However, to assess the actual profitability of the project, it was 
ed cash flow analysis. 

Accurate financial analysis of the referenced investment 
the funds for its financing came in 38% (cell 

the investor's own resources (i.e. from the Foundry) 
bank loans, where the agreed bank 

 
1. Results of evaluation of the investment project  

on net present value (own data) 

the risk, increased the cost of the 
C16), while the cost of using the equity 

not covered by the risk was estimated at 34% (cell C17). In the 
first stage of the assessment, an estimate was made on the cost of 
capital, which in the next stage of evaluation was used as  

 the NPV, the value of which 
C18). Then an estimate was made on 
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the discount factor in the subsequent years of the calculation 
period (cells D20:D27) and discounted cash inflows
E20:E27) obtained within the framework of the investment 
project. The total of the discounted net cash flows (
only 148285 PLN, and because the value was positive, the project 
was considered worthwhile to implement. As it 
subsequent years of operation the mechanical fettling plant 
already bring much more tangible benefits to capi
 
 

3.2. The method based on the value
internal rate of return - IRR 
  

In reference literature [1-6], the concept of internal rate of 
return - IRR means the value of the following ratio
linear interpolation: 
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where: 
IRR – internal rate of return, 
r1 – the value of the interest rate for which the NPV is 
r2 – the value of the interest rate for which the NPV is 
PV – the NPV calculated for r1, 
NV – the NPV calculated for r2. 
 

One of the selected Foundries making 
automotive industry is planning an investment project involving 
the construction and commissioning of heat treatment department. 
Data related to the size of net cash flows are shown in Figure 2 
(cells B5:B15). 
 

Fig. 2. NPV estimate for the internal rate of return of 10% 
and 20% for the examined investment project

 
At the beginning, levels of interest rates, for which the NPV 

should have a positive value r1 = 10% (cell C2) and negative 
value r2 = 20% (cell C3), were calculated. For thus
of interest rates, the value of the internal rate of return (
was estimated to be at a level of 15.73%. 

Then, using Solver optimization tool, the objective 
was set as a minimum internal rate of return, by defining 
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the discount factor in the subsequent years of the calculation 
D27) and discounted cash inflows size (cells 

in the framework of the investment 
net cash flows (cell E28) was 

s positive, the project 
considered worthwhile to implement. As it is implied, in 

fettling plant should 
already bring much more tangible benefits to capital. 

based on the value of the 

the concept of internal rate of 
ratio obtained from 

(1) 

the value of the interest rate for which the NPV is positive, 
NPV is negative, 

 castings for the 
automotive industry is planning an investment project involving 
the construction and commissioning of heat treatment department. 

shown in Figure 2 

 
NPV estimate for the internal rate of return of 10%  

investment project (own data) 

levels of interest rates, for which the NPV 
C2) and negative 

For thus adopted levels 
internal rate of return (cell C18) 

the objective function 
as a minimum internal rate of return, by defining 

constraints PV> 1 (cell D16) and NV 
the decision variables as r1 and r2 (cells 

 

Fig. 3. The estimated boundary internal rate of return 
for the investment project 

 
The resulting solution (Fig. 3) shows that if 

limit rate of return at a level higher 
project should be rejected, but if the
the project should be accepted. 
 
 

3.3. The method based on profitability 
index - PI 
 

Another method for evaluation and analy
projects is the method based on profitability 
reference literature is often called an indicator of profitability. 
This index is calculated as a total discounted
to-total discounted negative cash flow
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where: 
COFt – the size of the negative cash flow
CIFt – the size of the positive cash flow
p% – the discount rate used by the company.
 

For implementation, it is advisable to accept 
projects for which the value of PI
a basis for selecting the most cost
among several pending, the maximum value of 
index PI should be adopted. 

A large Foundry producing cast
construction industry has prepared for the next 
alternative investment projects to build new 
machining of castings. The results of a detailed estimate of the 
cash flow streams are shown in 
carrying out any of the selected investment projects
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D16) and NV < –1 (cell D16) and setting 
cells C2 and C3).  

 
boundary internal rate of return  

investment project (own data) 

he resulting solution (Fig. 3) shows that if the investor set a 
higher than 14.84%, the investment 

the level was less than 14.84%, 

ethod based on profitability  

evaluation and analysis of investment 
rofitability index, which in the 

literature is often called an indicator of profitability. 
discounted positive cash flow-

cash flow ratio: 

(2) 

the size of the negative cash flows in the year, 
positive cash flows in the year, 

the discount rate used by the company. 

it is advisable to accept the investment 
PI is higher than unity, and as  

a basis for selecting the most cost-effective investment project 
the maximum value of the profitability 

cast fixtures and fittings for 
prepared for the next year three 

alternative investment projects to build new work stands for the 
. The results of a detailed estimate of the 

 Figure 4 (cells B6:D12). In 
carrying out any of the selected investment projects, the 
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management of the Foundry assumed that the amount invested in 
the project should not exceed 120 000 PLN, w
minimum 21% rate of return (cell D2) . 

In the first stage of selection of the most economically viable 
alternative investment project, the values of NPV were calculat
for each proposed project using the expected minimum growth 
rate (cells E6:E12, D6:D12 and E6:E12). The total NPV for all 
the examined investment projects (cells E13, F13 and G13) 
includes only the components that are characterized by a positive 
value of net cash flows. Then, for each of the
investment projects of the casting machining stand, the value of 
profitability index (cells D15, D16 and D17) 
according to equation (2).  

Based on the obtained values of the profitability inde
further implementation, the first to be accepted wa
For this project, also the NPV gave the highest values
 

Fig. 4. Values of profitability index estimated for three alternative 
investment projects of the casting machining stand 

 
On the relevance of the decision which of the investment 

projects should be taken for further implementation depends 
mostly the perspective level of competitiveness and efficiency of 
the company, as well as its ability to generate profits and market 
share. 

 
 

4. Conclusions and recommendations
 
Detailed analysis of the use of the methods presented 

drawing the following conclusions and recommendations:
• The use of a method based on the net present value NPV

requires accurate estimation of the cost of the 
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that the amount invested in 
, with the expected 

In the first stage of selection of the most economically viable 
the values of NPV were calculated 

d minimum growth 
The total NPV for all 
E13, F13 and G13) 

includes only the components that are characterized by a positive 
f net cash flows. Then, for each of the examined 

stand, the value of 
D15, D16 and D17) was calculated 

profitability index, for 
was PROJECT II. 

values. 

 
for three alternative 

of the casting machining stand (own data) 

e of the decision which of the investment 
implementation depends 

mostly the perspective level of competitiveness and efficiency of 
ability to generate profits and market 

and recommendations 

etailed analysis of the use of the methods presented allowed 
the following conclusions and recommendations: 

he use of a method based on the net present value NPV 
the use of capital, 

which mainly depends on the
(equity or foreign capital), interest 
the income tax, the level of profitability achieved in an 
alternative placement of own funds and the amount of risk 
associated with investing directly in the selected investment 
market. 

• Methods for evaluation of investment projects based on the 
internal rate of return can be successfully used 
individual projects and to select the most viable options from 
a number of alternatives. In this case, 
should be the maximum value of IRR, paying attention to the 
fact that increasing the accuracy of the assessment of the IRR 
can be achieved by reducing the
(equation 1).  

• In cases where there is more than one IRR (e
implementation of investment projects 
metallurgy that require big expenses
of the investment project life), the effec
projects should be carried out basing on the 
NPV. 

• The criteria for selection of the investment project based on 
the profitability index PI are particularly recommended for 
application in the case of limited financia
foundry plants and only for those projects that have a positive 
net present value, since negative NPV eliminates the 
investment project. 

• Readable and reliable assessment of the effectiveness of 
investment projects based on dynamic methods can be 
successfully implemented by managers using 
available Excel spreadsheet. 
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