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Summary:

Numerous activities in modern business are performed through projects.
Since projects are often very expensive, long-lasting, ans involve large
amounts of assets and people for completing them, a decision about
starting a project is to be based on measurable parameters.
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Introduction

Project management is becoming more and more important, and in
some areas a dominant way of realizing plans and activities. Through the
change of the concept of realization of planned and agreed jobs, there is
also a need to change the form of organization, that is, to switch from a
functional type to a project type of organization.

As a transition state, a large number of organizations establish matrix
organizations, where the functional structure is retained, and project teams
engaged during the duration of a specific project stand out as a special
element. However, project-organized companies show the highest
efficiency and effectiveness, with the most flexible market access,
precisely because of the ability to react very quickly to market demands
and adapt to the needs and demands of the market and users.

The reasons for launching projects can be very different, but it is
certainly a common line of all projects to run for the purpose of satisfying a
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specific need or problem solving (Project Management Institute, 2013,
p.3). In this sense, projects must satisfy several conditions and
requirements, which are declared together as a group of SMART
requirements  (S-Specific, M-Measurable, A-Adequate, Ambitious,
Achievable, R-Realistic, T-Time based) - they must be in every way
worthwhile.

Therefore, their activities must be useful, and in any way justify the
launch and realization of the project, i.e. all the engaged resources and
investments (Bedovi¢, pp.25-29).

The investment analysis is one of the most important factors in
deciding to initiate a project, but also in selecting a particular project
among several different ones.

Projection of the project budget

The basic characteristic of each project is a triple limit, expressed
through the scope (area) of the project, time (duration) and budget (costs),
so that each of these items affects significantly the quality.

Time Cost

Quality

Scope

Figure 1 — Triple project constraint
Puc. 1 — TpoliHoe oepaHu4eHue ripoekma
Cnuka 1 — Tpocmpyko o2paHudeHe rnpojekma

Changing each item will have a significant impact on quality, with
simultaneous change and other parameters, in all stages and on the
complete project. As the scope, time and quality are factors of a different
character, the budget often appears as a decisive factor in the planning
and implementation of the project (Barkley & Saylor, p.83).

A particular problem in the realization of each project, but also in the
budget planning is one of the key characteristics of the project - that each
project is a unique venture, whose results are always unique products and
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services, and which is realized in a unique way, in unique conditions, with
unique resources , etc.

For long, costly and complex projects, it is not always easy to
estimate the project budget, especially if the market conditions are not
stable (Khoury, pp.1-3). Nevertheless, it is certainly a good parametric
assessment, based on real market data on the price of products and
services needed for the realization of the activities, every phase or
project as a whole.

Also, an expert assessment can be very reliable, based on an expert's
assessment for specific areas.

An experienced assessment also provides great reliability, and is
based on experiential data from the realization of previous, similar projects.

Quantitative analysis

The cost-effectiveness of the project can be seen from many angles,
depending on the nature of the project, but also on the indirect impacts on
the development of a particular area or from the indirect revenues that
result from the project.

The quantitative analysis is one of the basic elements in deciding to
start a project, but also to analyze the justification of choosing one out of
several offered projects. It is based on expected (estimated, planned)
investments - expenditures, and estimated revenues in a given period
(DeCarlo, p.332).

The return on investment for certain projects may be after a very long
period, depending on the nature of the project and the area in which it is
being implemented.

Regardless of the nature of the project, each investor will be of great
importance for the return on the investment rate, the return period of
investments, the net present value of the realized profit, and the rate at
which returns would be returned.

Different questions and dilemmas can be posed for certain cases:
how long will be the return of the investment return, or when the net
balance, i.e. the total amount of cash flows, will arise; when profits will start
to appear; whether the return on investment is greater than the interest
rate that we could achieve in the banking or investment sector.

A characteristic case is projects that are not directly profitable, but
they represent the entrance to subsequent projects. In this case, the cost-
effectiveness of the project will not be measurable through investment
parameters, nor in the case when the completion of the project is realized
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as one-time income, i.e. the entire sales project without the realization of
cumulative revenues in the following period.

In the case of a single project, planned investments and revenues
would be distributed by periods and items, so that during the planning and
realization of the project only costs occur, and since the activation of the
project, revenues are generated, with the necessary further investments
(Gitman, pp.321- 337).

Table 1 — Project outcomes
Tabnuua 1 — Pacxodbi npoekma
Tabena 1 — Pacxodu npojekma

Investments Initial Year 1 Year2 | Year3 | Year4 Year 5
Equipment purchase 600 € / / 400 € / /
Renting an object 3000 € 3000 € 3000 € 3000€ | 3000€ 3000 €
Certification 1200€ |/ / 1000€ |/ /
Procurement of software | 4000 € 2000 € / / / /
Salaries 3000 € 3500 € 4000 € | 4500 € 5000 € 5500 €
Travelling 1200 € 2000 € 2200€ | 2400 € 2400 € 2400 €
Ongoing costs 2000 € 2200 € 2200€ | 2200 € 2200 € 2200 €

Table 2 — Project incomes
Tabnuya 2 — [Joxodb! npoekma
Tabena 2 — puxodu npojekma

Incomes Initial Year 1 Year2 | Year3 | Year4 Year 5
Consulting / 4000 € 6000 € 6000 € 6000 € 6000 €
Software implementation / 2000 € 2500 € 3000 € 3500 € 4000 €
Business education / 4000 € 4000 € 5000 € 6000 € 6000 €
Reallization of projects / 2800 € 3200 € 3500 € 4000 € 4500 €

Table 3 — Project incomes
Tabnuuya 3 — [Joxodb! npoekma
Tabena 3 — Npuxodu npojekma

Project

realization | Year1 Year 2 Year 3 Year 4 Year 5

cost
Expenses 15000 € 12700 € | 11400€ | 13500€ | 12600€ | 13100 €
Arrivals / 12800 € | 15700€ | 17500€ | 19500€ | 20500 €
Net cash -15000 100 4300 4000 6900 7400
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Project
realization Year 1 Year 2 Year 3 Year 4 Year 5
cost
(1+1)n / 1.08 1.17 1.26 1.36 1.47
Discounted |, 9259 | 3686.56 | 3175.33 | 5071.71 | 5036.32
net cash
Net cash -15000 100 4300 4000 6900 7400
Cumulative 15000 14900 | -10600 | -6600 300 7700
net cash
State <0 <0 <0 <0 >0 >0

Investment Indicators

When deciding on one of several investments, i.e. when choosing one
of several potential projects, it is not enough to consider only one
parameter. If one attempts to analyze one of the essential parameters, one
of the remaining ones will very soon come to light, which will point to some
limitation, or to a more favorable variant of the project implementation.

The quantitative analysis is one of the basic elements in deciding to
start the project, but also to analyze the justification of the choice of one of
several offered projects (Gowthorpe, p.492). It is based on expected
(estimated, planned) investments - expenditures, and estimated revenues
in a given period.

The cost-benefit analysis of the project must take into account
consideration of the following parameters:

- DR (Discount Rate)

- ROI (Return on Investment)

- IRR (Internal Rate of Return)

- NPV (Net Present Value)

- PDbP (Payback Period)

NPV- Net Present Value

The net present value of money represents the discounted value of
cash flows in each income period. Practically, the individual values of
discounted cash flows would represent an amount that would, with an
interest rate equal to the discount rate, give rise to the value of the cash
flow. It would certainly be positive that the net present value (NPV) is
higher than the value of the initial investment, which would show that we
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made profit, i.e. that the sum of the value of cash flows (PV-Present Value)
reduced to today's value has a value higher than the initial investment.
This would mean that on this day we would have more money than what
we have invested in the development of a project.
NPV=PV‘+ PV22+ PV33+...+ £y, (1)
I+r (A+r) (A+r) (1+r)"

Each cash flow in a certain period is reduced by the n-th factor of the
discount factor (1 + r), where r is the discounted rate.

Table 4 — Discounted cash flow
Tabnuua 4 — [JuckoHmupogaHHoe 08UXeHUEe OeHEXHbIX cpedcmes
Tabena 4 — [JuckoHMoBaHuU Ho84YaHU MOKo8U

Net cash -15000 100 4300 4000 6900 7400
(A+r)" / 1.08 1.7 1.26 1.36 1.47
Discounted |, 9259 | 3686.56 | 3175.33 | 5071.71 | 5036.32
Net cash

Sum of discounted cash flows, combined with an initial investment,
will give an indication of the net present value of the project. Since the sum
of the discounted monetary values is 17062.5, and the initial investment is
15000, the net present value will be 2062.5.

The positive value of the net present value indicates that the project is
cost-effective, i.e. that its interpretation would be the same as having
additional € 2062.5 at the start of the project launch.

ROI- Return of Investment

For a large number of projects, investors are in the first place
interested in returning the investment, or in that sense, at the rate at which
the capital invested will be returned. In other words, ROI is the rate at
which the sum of the discounted values will be equal to the initial
investment, i.e. when the total cash flow is equal to zero. Viewed through
the planned costs and revenues, it represents the share of profit in the
overall investment, i.e. the return of funds for one invested monetary unit.

159

Drenovac, A. et al, Project profitability analysis, pp.154-169.



VOJNOTEHNICKI GLASNIK / MILITARY TECHNICAL COURIER, 2018, Vol. 66, Issue 1

Planed incomes— Planed _expenses

ROI = -100%
Planed expenses
Table 5 — Calculation of ROI
Tabnuua 5 — Pacyuem ROI
Tabena 5 — lNpopayyH ROI
Project
realization Year 1 Year 2 Year 3 Year 4 Year 5
cost
Expenses 15000 € 12700€ | 11400€ | 13500€ | 12600€ | 13100 €
Incomes / 12800€ | 15700€ | 17500€ | 19500€ | 20500 €
Cumulative
expense 15000 27700 39100 52600 65200 78300
Cumulative
income / 12800 28500 46000 65500 86000
Cumulative
het cash -15000 -14900 -10600 -6600 300 7700
ROI -100% -53.79% | -27.11% | -12.55% 0.46% 9.83%

DR- Discount Rate

In real business, the discount rate will represent the highest rate at
which we can place certain funds. It can be practically determined as the
highest interest rate that can be achieved on the market. In the analysis of
the cost-effectiveness of the project, there is no direct significance for
analyzing the financial effects of a particular project, but in decision making
for the launch of the project, it plays a major role. If it is a unique project,
which is not followed by another project, a very important information can
be information on the amount of returns, i.e. about the rate at which
resources are returned. The discount rate of 8% was taken as a case.

IRR- Internal Rate of Return

The internal rate of return on investment gives a realistic picture of the
return on investment. It shows the rate at which the invested investment
would bring profit during the observed period. It represents one of the
important parameters when deciding and selecting an investment project.
A definite prerequisite for accepting a project is that the IRR is higher than
the discount rate, which would mean that the realization of the project will
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bring more profit over a certain period of time than simply investing in a
bank or investment fund.

PbP- PayBack Period

A very important factor in deciding on one of several offered projects
or investment programs is the time of return of the investment. The
moment of return of the investment is the cutoff point of cumulative
expenditures and cumulative revenues, i.e. the moment when the
cumulative cash flow becomes positive, since at that moment cumulative
revenues start exceeding cumulative expenditures.

Net cash -15000 100 4300 4000 6900 7400
Cumulative | 5000 | 14900 | -10600 | -6600 300 7700
Net cash
State <0 <0 <0 <0 >0 >0

From the table, it is obvious that the return of the investment comes in
the fourth year, so that a large part of the funds remains unsettled at the
beginning of the fourth year, but still less than the planned income, and
according to the projection of net cash should be compensated for a longer
interval from the beginning of the fourth year.

Minus in the cumulative state should be compensated from the net
cash that arises next year, so the very number of days will be obtained
from the absolute ratio of the current negative state and the projected net
cash next year. In the concrete case, that would be 6600/6900, or 0.956.
By conversion to time units, the data is 349 days, i.e. a total of 3 years and
349 days.

Computer analysis

Modern management requires the application of positive global
practice, which shows the justification of decision-making based on
realistic indicators and facts.

A program created in Microsoft Excel can be processed and analyzed
for all data, which enables automatic data processing in real time, thus
providing analyzes for the shortest time, solving and obtaining the results
needed for decision making.
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The program gives the possibility to quickly, easily and efficiently
obtain the results, i.e. data on parameters ROI, IRR, NPV and PbP.

Project: XYZ
Initial | Year 1 |Year 2 |Year 3 |Year 4 |Year 5
Equipment purchase 600 € 400 €
Renting an object 3000 € | 3000 | 3000€ | 3000 € | 3000 € | 3000 €
Certification 1200 € 1000 €
Frocurement of software| 4000 € | 2000 €
Sallaries 3000 € | 3500 € | 4000 € | 4500 € | 5000 € | 5500 €
Travelling 1200 € | 2000 € | 2200 € | 2400 € | 2400 € | 2400 €
Ongoing costs 2000 € | 2200 € | 2200 € | 2200 € | 2200 € | 2200 €
M Initial | Year 1 |Year 2 |Year 3 |Year 4 |Year 5
Consulting 4000 € | G000 € | G000 € | GODO € | GOOO €
Software implementation 2000 € | 2500€ | 3000 € | 3500 € | 4000 €
Business Education 4000 € | 4000 € | 5000 € | 6000 € | 6000 €
Projects Realization 2800 € | 3200€ | 3500 € | 4000 € | 4500 €
Discount Rate 8%

Figure 2 — Input data
Puc. 2 — BxoOHble daHHble
Cnuka 2 — YnasHu nodauyu

The program created by the authors is designed to include only the
values of the planned investments and revenues for each period, as well
as the value of the discount rate. On the basis of data entered, the output
gives the results obtained on the parameters necessary for decision
making, as well as data on revenues, expenditures and cumulative cash
flows by periods.
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Instead of making decisions based on intuitive analyses, or long,
extensive and complicated calculations, using a computer quickly and
easily results in the necessary results.

Initial | Year 1 |Year 2 |Year 3 | Year 4 |Year 5
Incomes 12800 | 15700 | 17500 | 19500 | 20500

Investments 15000 | 12700 | 11400 | 13500 | 12600 | 13100

Met cash -15000 100 4300 4000 6900 7400

Initial | Year 1 |Year 2 |Year 3 | Year 4 |Year 5

Cumulative incomes 12800 | 28500 | 46000 | 65500 | 86000

Cumulative expenses 15000 | 27700 | 39100 | 52600 | 65200 | 78300

Cumulative Net cash -15000 | -14900 | -10600 | -6600 300 7700

Figure 3 — Analysis of incomes and outcomes
Puc. 3 — Ananu3s doxodo8 u pacxodos
Cnuka 3 — AHanusa npuxoda u pacxoda

Profit: 7700 €

ROI = 9,83%
NPV = 1909,72 €

PBP = 3 years 340 days

Figure 4 — Analysis of the investment identifiers
Puc. 4 — AHanu3 uHeecmuyuoHHbIX rnokaszamerneu
Cnuka 4 — AHarnu3a uHeecmuyuUoOHUX rnokasamersba

Drenovac, A. et al, Project profitability analysis, pp.154-169.
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Figure 5 — Analysis of the investment identifiers
Puc. 5 — AHanu3 uHeecmuyuoHHbIX rnokasamernel
Cnuka 5 — AHanu3a uHeecmuyuoHUX rnokasameJsba

At the same time, the output provides consolidated data on significant
parameters, as well as a graphic representation of the movement of
revenues, expenditures and net cash, which contributes to a visual
perception and presentation.

Investment Decision Making

The above mentioned indicators represent an important basis and
relevant data that would help to make the optimal decision to enter the
project, as well as the effects of the given project.

In particular, the data analysis also provides adequate data on cash
flows, by periods and in total. Through this data, the current position can
be determined, and at the portfolio level and effectively plan the allocation
of resources - material, human and financial.

One piece of the initial information that is crucial for deciding on the
choice of the project or the decision to initiate the project is the way the
organization operates, i.e. the state of the organization in which the project
team operates.
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The financial situation, in other words, the medium and long-term
positions of the organization, directly and very significantly influence the
nature of the project that will be accepted. Namely, organizations that have
a very large budget, and stable long-term positions, can be defined for
projects that do not have a quick return on investment, their key item is the
amount of profit realized in the later stages of the exploitation of project
results. For organizations with weaker positions, or developing
organizations, an important element in deciding is the faster return of funds
in order to provide liquidity and resources for regular functioning,
commitments and investment in new projects. It is exactly the Payback
Period that provides an image of the time needed to return the investment,
or equalization of invested funds with realized income, viewed at a
cumulative level (Keat & Young, pp.324-330). In deciding on the choice of
the project, the financial capacity of the organization that launches the
project plays an important role, as well as the goals of the organization.
For a given case, a period of 3 years and 349 days requires the provision
of funds that would function until the full return of the investment and the
transition to the net profit zone.

The next significant figure may be the rate at which the funds are
invested. If it is a project whose results are exploited only by delivering the
results of the project, or if the result of the project itself is a product that is
delivered and which does not have any subsequent benefits, then in
certain cases it is necessary to compare the discount rate with the internal
rate of return on investments. For the value of the discount rate, the
highest interest rate can be obtained in commercial banks, or the official
discount rate determined by the official competent banking bodies.

When deciding on starting a project or choosing one of several
projects, an internal rate of return (IRR) with a discount rate is often made,
so the project is initiated if the internal rate of return is higher than the
discount rate. This will mean that the investment brings more revenue
through the project, than it would be achieved through pure investment
through the banking sector, i.e. the investment is more cost-effective in this
way. In the given case, the internal rate of return of 11.89% is higher than
the discount rate of 8%, which shows that a higher return would be
achieved than the investment in the financial sector could make it.

One of the parameters in the investment analysis is the return on
investment (ROI). A higher ROl means a higher return on investment, so it
is logical to always choose a project that has a higher ROI, if the other
parameters are the same. In the given case, the ROI of 9.83% shows that
for every 100 money units invested, a profit of 9.83 cash units is realized.
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Conclusion

An important item in modern management is fact-based decision-
making. Such an approach has full validation in the analysis of the cost-
effectiveness of the project, because of the exceptional significance of
such analysis and results.

The starting point in each project is the cost-effectiveness of the
project, which is perceived through the parameters NPV, ROI, IRR and
PbP. In order to get a realistic view of the project, it is necessary to look at
each of the parameters and make conclusions based on the analysis.

There is no unique model of decision-making based on given
parameters, because each project is unique, so it is realized in a different
way and depends on different conditions and parameters.

When analyzing, the nature and purpose of the project, the market
conditions, the available resources and the liquidity of the organization, as
well as the importance of returning investments in a given period, should
be taken into account. Each of the items will have a different impact on the
execution of the project, and therefore the importance in the analysis and
decision-making.

By looking at the above parameters, one can definitely conclude that
a project is more valuable when it has a higher net present value (NPV), a
return on investment (ROI) and an internal rate of return (IRR), or a shorter
investment return time (PbP).

However, as in real terms it is difficult to achieve optimal results for all
parameters, if there is a choice between two or more projects, certain
compromise on one of the parameters will definitely have to be made.

When choosing one of possible, offered or available projects, all
options should be considered at the portfolio manager level, including
more complex analyses of operational and financial risks, without relying
on only one analysis. Portfolio managers in the given situation must count
on adequate diversification, so as not to jeopardize company's /
organization's positions, as well as on the likelihood of achieving the
results of the project, or on a possible impact of project failure on total
business.

Each project is also a unique, special business venture that gives
certain economic parameters in given conditions and with given market
conditions; therefore, at the portfolio level, each project has to be
approached individually in detail, on the basis of real and relevant
parameters in order to make an optimal decision.
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AHAIIN3 OKYNAEMOCTWU MHBECTNLUMOHHOIO MPOEKTA

Anekcardap Y. [perosau’®, Bpamucnas X. ,El,peHoaau,‘5

@ NpeHyc, r. Benrpaa, Pecny6nuka Cepbus
BoopyxeHHble cunbl Pecnybnuku Cepbusi, LieHTp 0byyeHus 1 passuTus,
YuebHhI LeHTp, I. benrpaa, Pecnybnvka Cepbus

OBJIACTb: NpoeKTHbIN MEHEOKMEHT, NOPTENbHbIA MEHEIKMEHT,
MHBECTULMOHHbIN aHanm3

BWO CTATbW: npodeccroHanbHas ctaTbs

A3bIK CTATbW: aHrnunckun

Pe3some:

PeweHue o paspabomke u ocywecmeneHuu rnpoekma OO/HKHO Obimb
OCHOBaHO Ha u3mepsieMblx mnapamempax. CredosamesibHO, 6bI6op
MpoeKmos Ha rnopmaernsHOM yposHe Oeflaemcsi Ha OCHOBaHUU aHanusa
napamempos NPV, ROI, IRR u PbP. OmeemcmeeHHble nuua 0bsi3aHbl
ernafems uHgbopmayueli U 3HaHUSIMU O Xapakmepucmukax U 83aumMocesisu
Mex0y OaHHbIMU rapamMempamu, maK KakK 3mo sersemcs 8aXHbIM
ghakmopom ycriexa 8 opeaHu3auuU U yrpasrieHuU UHEeCmMuUUUsIMU.
Kniouesble crnosa: ynpasneHue rnpoekmamu, 6r0dxem npoekma,
UHBECMUUUOHHbIU aHanus3.
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AHAJTIN3A UCTINTATUBOCTU MNMPOJEKTA

Anekcardap X. [perosau’®, Bpamucnas X. ,El,peHoe,au,6

@ Dpenyc, beorpaa, Peny6nuka Cpbuja
Bojcka Cpbwje, LleHTap 3a 0byky u ycaBpluaBawe, KomaHaa 3a obyky,
Beorpap, Penybnuka Cpbuja

OBJTIACT: npojekTH! MeHaLIMeHT, NOpTAONNO MEHALIMEHT,
WHBECTMLMOHA aHanmsa

BPCTA YJTAHKA: cTpy4Hn ynaHak

JE3UNK YITAHKA: eHrnecku

Caxemak:

Odrniyka o0 nokpemarby U peanu3ayuju npojekma mMopa bumu 3acHogaHa Ha
MeprbusUM rokasamesbuma. 3amo ce u3bop rpojekma Ha nopmaebonuo
HUBOy 3acHuea Ha aHanusu napamemapa HIIB, POU, UPP u [I6r].
JoHocuoyu 0dryka Mopajy rosHasamu Kapakmepucmuke u eese Oamux
rnapaMemapa U, Ha OCHO8Y HbUX08€ 3Ha4yajHocmu 3a opaaHu3ayujy,
adekgamHo yrpasrbamu UHeecmuyujama.

KrbyuHe peyu: ynpasrbare npojekmuma, byyem rnpojekma, aHanusa
uHeecmuuyuja.
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