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The selection of development investment programs iene of the most important decisions in
industrial production. The paper sets out the possilities of applying dynamic criteria for
investment decision making. It presents a practicahumerical example for the value calculation of
investment criteria Net Present Value and InternalRate of Return for the reviewed investment
project solutions. In this manner it is possible tomake an orderly set of alternatives with clear
preferences for the most suitable alternative in aoparison with other ones. Such rating of project
solutions will enable the decision maker to empha= advantages with more arguments and select
the most suitable project solution in accordance wh the established criteria, conditions and
limitations.
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INTRODUCTION through a number of assessing criteria in order to

make rational decisions. In such context it is
Directing the program orientation of a company iaecessary to identify relevant criteria indicators
of crucial importance for the survival andthat in appropriate manner represent a complex
development of a company. By defining their owmature of the optimization process of the
development, in accordance with market needs,paogramme orientation, providing thereby to take
company strengthening the competitiveness ammato account external and internal impacts on each
perform its mission in an area which presents ifgoduct from the production programme. In that
business. Growth and development of companiegnse, in the papéyesic Vasovic et al., 201 8re
has the most effective realization by approach eimphasized some methodological aspects of
appropriate optimization of the productiondecision making on the production programme in
program. On the basis of the production than industrial enterprise and some options for the
program is performing a choice of technology andecision maker to control the process of multi-
capacity, estimates incomes and costs, efficienayjteria optimization and participate in the salaut
effectiveness and performance of the investment@itthe final solution.
all.

The choice of optimal development programs
Possibility of strategic selection of products et results in a substantial and long-term consequences
process of optimization of the enterprisén all aspects of the business. The high degree of
programme orientation must be carefully reviewenhtegration in modern production and the world
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economy, dependence on imported materials andpital budgeting decisions. This was followed
technological machines and competition in th€Table 1) closely by the Net Present Value (NPV)
global market impose a need for a marketkchnique (36%), Internal Rate of Return - IRR
selectivity within the existing programs and28%), Profitability Index - Pl (28%) and
especially within the new development programéccounting Rate of Return - ARR (22%). The aim
in the industry. of the pape(Biezma and San Cristébal, 20080
develop a clear description and understanding of
The complexity of evaluation process and selectidhe uses and limitations of many different project
of development investment project imposes thevaluation techniques and to show when these
need for a complex approach, i.e. application ahethods are connected and are applicable to
estimated dynamic criteria. In spite of thecogeneration plants. In spite of the numerous
numerous criteria available, virtually the only snecriteria available, virtually the only ones used to
used to determine whether to reject or to acceptdatermine whether to reject or to accept a project
project have been the net present value (NPV) ahdve been the net present value (NPV), internal
internal rate of return (IRR). These criteriarate of return (IRR) and payback period (PP).
represent the dynamic aspect of investing and they
are suitable for economic evaluation of the proje¢tvestment appraisal is used to look at a potential
from the aspect of society, organization and theapital investment by a firm and measure it's

bank. potential value to the firm. There is more than one
method of investment appraisal, and each different
THE SPECIFICS OF APPLICATION OF method allows the potential return on the
DISCOUNTED INVESTMENT APPRAISAL investment to be examined in a different way.
TECHNIQUE Investment appraisal techniques can help them to

choose the best optiofiKaplan Financial, 2012)
Many of the surveys have reported an increasingvestment profitability analysi¢&JNIDO, 1986)is
use of the discounted cash flow investmenhe measurement of the profitability of the
appraisal methods. The reseafétkalu, 2003) is resources put into a project, more directly the
focused on how these companies performeturn on the capital no matter what the sources of
investment appraisal, subsequent follow-up arfthancing.
measurement of project success or failure.
Analysis of investment criteria related to both thés a result, most medium-sized and large
investors’ and lenders’ perspectives is shown én tlorganizations have developed special procedures
paper (Borgonovo et al., 2010)Radojicic et al. and methods for dealing with these decisions. A
(2011) focuses on analyzing and defining criteriaystematic approach to capital budgeting implies
for the formation of multiple-criteria model for (Carter et al., 1997)
ranking investment proposals. Given the) the formulation of long-term goals
uncertainties and resource limitations over thi) the creative search for and identification of new
planning period, the objective is to maximize the investment opportunities
expected total discounted return or the expectatiei classification of projects and recognition of
of some other function for all projects over a long economically and/or statistically dependent
time horizon(Solak et al., 2010)The aim of the proposals
paper(Cortelezziand Villani, 2012)is to analyze d) the estimation and forecasting of current and
the equilibrium strategies of two firms competing future cash flows
for a two-stage sequential R&D investment, wheg) a suitable administrative framework capable of
a firm may infer a private signal from the strategy transferring the required information to the
played by the other. decision level

f) the controlling of expenditures and careful
The results of testing three investment decision monitoring of crucial aspects of project
criteria with more traditional criteria through execution
simulation are discussé@hompson and Thuesen g) a set of decision rules which can differentiate
1987) The internal rate of return is often used by acceptable from unacceptable alternatives is
managers and practitioners for investment required.
decisions. The research finding@rijlal and
Quesada, 20093uggest that the Payback Periodhe agenda proposed for project appraisal is
(PP) technique (39% of respondents) was thgructured in six stepgEuropean Commission,
popular technique used by managers in evaluatigg08) Some of these steps are preliminary but
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necessary requirements for cost-benefit analysiesmain competitive in an ever demanding market.
context analysis and project objectives, projedthe calculation of investments is an expensive tool
identification, feasibility and option analysis,of enterprise management used in planning the
financial analysis, economic analysis, risknvestments. It can be perceived as the
assessment. The process Feasibility and optibarmonization and evaluation of the models for
analysis aims at providing evidence that the ptojemvestment decision-making.
choice can actually be implemented and is the best
option among all feasible alternatives. NUMERICAL EXAMPLE OF
CALCULATING NPV AND IRR CRITERIA
The effects of investing represent the measure of
accomplishment of given investment goals, whiclihe demonstration of determining the most
is why they are used as criteria for evaluating tharofitable investment project will be performed on
efficiency of investment projects. Companies arthe numerical example, where it was necessary to
primarily interested in economic effects expressatktermine the most favourable one out of five
by material benefit (direct effects of importanoe toffered projects. The practical numerical example
companies such as profit, accumulation etc.pf calculating the values of investment criteria
although a social community has indirect benefiNPV and IRR was made for 6 considered
Uneconomic effects have ecological, communitydevelopment and investment projects (DIBIP,,
social, defence and other importance that cdmP; DIP, DIPs and DIR). The value of
sometimes, if we take into account the overaihvestment project {jl for each of the compared
investment  efficiency, can overcome therojects as well as of the expected accumulation
importance of economic effects, both in positivealue made by project exploitation during each of
and negative sense. the five years of anticipated project exploitation
period (f) are presented in Table 1.
The optimization of investment options is an
important consideration for an company if it is to

Table 1 Valuesif investment and expected accumulation

Project (label) | Investment project value ($) | Expead accumulation value ($/years)
DIP, 46-10 14-16
DIP, 33.16 11-16
DIP, 22-10 8.65-16
DIP, 29-10 10.3-16
DIPs 44.16 14.8-16
DIP, 58-16 16.5-16

With the aim to select the best investment projediet Present Value (NPV):
according to NPV and IRR criteria, appropriate

calculationgRadojicic, 2009were made and NPV For the projecDIP:
values were gained for each of the projects for

various values of discount factdp) which is

5
1
presented in Table 2. NNVp e, = nZ:;, F, 9(71+ p)n —lp =

Estimation of validity of investment projects =14710° [KPA|” - 4610°
realisation implies the comparison of performed P

investments and effects achieved by projects _
exploitation. In order to provide conditions forlnvestment present valuep)lfor project DIR:
comparing these values, it is necessary to redueg=!ori=4610°(3).

them to appropriate values at the same moment of 1+ p)" -1
Ppprop Factor: K ——( P)

time, i.e. to perform their discounting. Discountin ATt ) e.g. for: p = 10% and
starts with the future value and converts the futur

value to a present value, which is the cadh= 2 Years

equivalent now of the future value. In the

calculations above we were converting each cash s _ (1+01°-1

flow into its present value by effectively PA|1o_m:3-7908

multiplying by a discount factor.
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present project value DiFor discount rate p = Kpa = f(p,n) €.9. for n = 5 years and particular

5% is: value of discount factor (Table 2).
NNV,,5, (P = 5%) = Using the presented procedure, values of NPV
5 5 criteria were calculated for different values of
=1400" [4.3295-46010" = discount rate for alternative investment projects
= 14613010°($) included in Table 3.

. Graphic presentation of NPV change depending on
Factor Koa needs not to be calcul_ated but it can b_t%e change in discount rate is depicted in Figure 1
easier adopted from tables for suitable conditions:

Table 2: Value of Kpafactor depending on discount rate
Discount Rate
5% 10% 15% 20% 25% 30% 35%
4.3295| 3.7908| 3.3522 29906 2.6893 2435 2.2]199

Factor
Kpa

Table 3: Net Present Value
Discount Rate
5% 10% 15% 20% 25% 30% 35%
DIP, 14,613,000, 7,071,20( 930,800 -4,131,600 -8,349,8001,910,000] -14,921,400
DIP, 14,624,500, 8,698,800 3,874,200 -103,400 -3,417,700 215000 -8,581,100
DIP, 15,450,175, 10,790,42 6,996,530 3,868,690 1,262,445937,250 -2,797,865
DIP, 15,593,850, 10,045,224 5,527,660 1,803,180 -1,300,213,919,500 -6,135,03(
DIP5 14,076,600, 6,103,84( -387,44p -5,739,120 -10,198,34.3,962,000 -17,145,480
DIP5 13,436,750, 4,548,200 -2,688,700 -8,655,100 -135&fH, -17,822,500 -21,371,65
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Figure 1: Comparative presentation of change in investment projects NPV

The rate of discounfUNIDO, 1986) should be actual rate of interest paid should be taken as the
based as far as possible on the actual rate dicount rate. If no loans are used for financing a
interest in the capital market to reflect the tim@roject, the rate of interest charged by the céntra
preference and opportunity cost of the possibleank on long-term loans should be adopted as the
alternative use of the capital invested. In case thate of discount.

investment is financed by long-term loans, the
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Values of IRR criteria for DIPinvestment project investment projects, it is necessary to take into

are calculated by using the formula: account all the advantages and expected effects of
evaluated project application. Measuring of total
IRRy e, = effects brought by exploitation of one investment
NPV, project and their quantitative expression by
= pﬁm(pz—m): particular criteria makes it possible to estimate
! 2 whether the expected effects will exceed the total
—15+4 0931110° (20-15)= necessary investments. By applying criteria such as
0931r10° - ¢ 4132010°) Net Present Value and Internal Rate of Return,
~ 1592% conditions are made for evaluation of economic
effects, as well as for comparing and rating
Where: alternative project solutions.
— p. is actualization rate for which the net present ) ) )
value NPV, exceeds 0 (NP)> 0) Based on project evaluation, the investment

— p, is actualization rate for which the net presef{€CiSion on acceptance or non-acceptance of
value NP\s is below 0 (NPY < 0) particular project realisation is made, but never

disregarding the fact that at the end of all
Values of IRR criteria were calculated for othefalculations and measuring it is a human being
alternative projects and included in Table 4Vho makes the investment decision, taking into
Position rankings of the compared investmerCCOUNt immeasurable effects which were not
projects according to IRR criterion are presented [ncluded into calculations, but influence the

Table 4. selection significantly.
Table 4: Project rankings according to IRR REFERENCES

Rank Projgzltt((eli;)bnel) IRR Akalu, M._ M. (2003). The process of investm_ent
1 DIP 57 86 % appraisal: the experience of 10 large Br|t|sh and
5 DIP3 22'90 % Dutch companiednternational Journal of Project

A o Management, 21(5), 355-362.

3 DIP, 19.87 % Basic investment appraisal techniques. (2012).
4 DIP, 15.92 % Retrieved 15.03.2014, from Kaplan Financial
> DIPs 14.70 % http://kfknowledgebank.kaplan.co.uk/KFKB/Wiki%
6 DIPs 13.14 % 20Pages/Basic%?20investment%20appraisal%20tech

nigues.aspx?mode=none
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