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EVALUAREA EFICACITATII PROIECTULUI
INOVATIONAL PRIN INDICATORII VALORII
ACTUALIZATE NETE SI A RATEI INTERNE

DE RENTABILITATE

Natalia PALII, dr., conf. univ.,
Academia de Studii Economice a Moldovei

Evaluarea eficiensei economice pentru proiectul
inovational  poate fi efectuatd prin determinarea fluxurilor
monetare. In acest scop, poate fi utilizat indicatorul valorii
actualizate nete (VAN) a fluxurilor monetare ale proiectelor
de inovare. Indicatorul VAN permite evaluarea adecvata a
eficientei proiectului, ludnd in considerare variatia in timp a
valorii banilor. Indicatorul RIR (rata internd de rentabilitate)
permite determinarea eficientei proiectului Iludnd in
considerare schimbarile in rata de actualizare.

Cuvinte-cheie:  Transfer tehnologic, Valoarea netd
actualizatd, Rata interna de rentabilitate, Inovatii, Evaluarea
eficientei.

Introducere. Evaluarea eficientei transferului de
tehnologii constituie un subiect actual si complex, care trebuie
realizat de catre toate partile implicate in procesul transferului
de tehnologii (TT). Actualitatea subiectului este evidenta,
intrucat toti participantii la proiect sunt cointeresati de
realizarea cu succes a acestuia. Complexitatea evaluarii tine
de specificul TT, deoarece, la baza acestuia, sti activitatea
inovationald, care, din start, este supusd de riscurilor.
Determinarea si nivelarea riscului nu da garantii in vederea
excluderii influentei sale asupra procesului de realizare a
proiectului, fapt care poate genera la anumite devieri.

Din aceste considerente, este necesar sa se tind cont de
deciziei de participare sau respingere a proiectului, este
necesar sa se calculeze ,beneficiile alternative”. Drept
beneficiu alternativ consideram profitul pe care il pot obtine
participantii la proiectul inovational, in cazul in care
rezultatele financiare, planificate pentru investire in proiectul
inovational, vor fi directionate la finantarea altor proiecte
inovationale ,traditionale” sau alternative.

Scopul cercetirii. Examinarea eficientei aplicarii
indicatorilor NPV si IRR, in vederea evaludrii eficientei
proiectului inovational in conditii de risc majorat.

Continutul de bazi. Evaluarea eficientei economcie a
proiectului inovational poate fi efectuata cu ajutorul
determinarii fluxurilor de mijloace banesti. In aceastd ordine
de idei, este necesar sa se ia in considerare miscarea reala a
fluxurilor de mijloace banesti: intrari de mijloace banesti in
urma realizarii proiectului si cheltuielilor pentru elaborarea si
realizarea acestuia.

Aplicarea acestei metode presupune existenta unei rupturi
intre momentul investirii mijloacelor i obtinerea eficientei
economice din proiect. Pornind de la acest fapt, este necesar
sd se tind cont de coeficientul de actualizare, ceea ce va
permite dinamizarea valorii tuturor plétilor la un anumit
moment de timp, deoarece actualizarea este o baza de calcul
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Introduction. Assessing the effectiveness of
technology transfer is a current and complex topic that
has to be achieved by all parties involved in the
technology transfer process (TT). The topicality of the
subject is obvious, since all project participants are
interested in the successful realization of it. The
complexity of evaluation is related to the characteristics
of the TT, because at its core, stands the innovation
activity, which from the beginning is subject to risks.
Determination and risk leveling makes no warranties to
exclude its influence on the process of the project
implementation, which could generate some deviations.

For these reasons, it is necessary to take into account
the various possibilities of the project realization. So,
taking the decision to participate or reject the project, it
is necessary to calculate the "alternative benefits". As
alternative benefit can be considered the profit that the
participants at the innovative project can obtain, where
financial results planned for investment in innovation
project will be directed to fund other "traditional" or
alternative innovative projects.

Aim of the research is to examine the effectiveness
of applying NPV and IRR indicators, to assess the
effectiveness of the innovation project under major risk
conditions.

The basic content. Assessing the economic
effectiveness of the innovative project can be performed
with determining the cash flows. In this context, it is
necessary to consider the actual movement of cash flows:
cash inflows from the project realiation and costs for its
development and implementation.

This method assumes a rupture between the time of
investment of funds and achieving economic efficiency
from the project. Based on this, it is necessary to take
into account the present coefficient, that will allow the
dynamization of the value of all payments at some point
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al valorii banilor cu luarea in considerare a factorului timp.

Avand in vedere cele expuse, consideram posibila
economice, a
indicatorului Valorii Actualizate Nete (NPV) a fluxurilor de

utilizarea, pentru calculul eficientei
mijloace banesti ale proiectului inovational.
N

NPV =3

t=0

unde:

CF — exprima cash-flow;

i — rata de actualizare.

Pentru clarificare, vom efectua calculul NPV pentru
doua proiecte. Primul tine de investirea mijlocelor banesti in
proiectul investitional, cel de al doilea — de investirea
mijloacelor intr-un proiect ,traditional”, ce nu are nimic
comun cu inovatiile. Pentru absolutizarea calculului, vom
utiliza rata de actualizare identicd pentru ambele proiecte
egala cu 7%. Volumul investitiilor initiale, de asemenea, va
fi identic pentru ambele proiecte in marime de 1 000 000 de
unitati monetare, perioada de calcul va fi de 4 ani.

Exemplul 1:

(+i_

Revista teoretico-stiintifica / Theoretical and scientifical journal

| of time, because the update is a basis for calculating the
value of money in consideration with the time factor.
Given the above, we believe it is possible to use the
indicator net present value (NPV) of the cash flows of the
| innovation project for calculating the economic efficiency.

CF

TN

1)

where:

CF — is cash-flow;

i — discount rate.

For clarification, we will perform the calculation of
NPV for two projects. The first is related to investing
money means in the the investment project, the second —
the investment of funds in a "traditional” project, which
has nothing to do with innovation. For absolutization of
the calculation, we use the same discount rate for both
projects equal to 7%. Initial investment amount will also
be identical for both projects in the amount of one million
currency units and the calculation period will be 4 years.

Exemplul 1:

Tabelul 1a/ Table 1la

Datele initiale de calcul al NPV pentru Proiectul A (traditional) si Proiectul B (inovational)/
Initial data for calculating the NPV for Project A (traditional) and Project B (innovation)

Indicatorii / Proiectul A Proiectul B

Indicators Project A Project B
Investitii initiale (u.m) /Initial investments (m.u.) 1 000 000,00 1 000 000,00
Perioada (ani)/ Period (years) 4,00 4,00
Rata dobanzii (%)/ Interest rate (%) 7% 7%

Sursa/ Source: Elaborat de autor/Developed by the author.

Tabelul 1b /Table 1b

Fluxul de mijloace binesti prognozate aleProiectului A (traditional)si Proiectul B (inovational)/
Projected cash flow of the Project A (traditional) and Project B (innovation)

Perioada /Period 1 2 3 4
Proiectul A (u.m)/ 700 000,00 500 000,00 250 000,00 50 000,00
Project A (m.u.)

Proiectul B (u.m)/ 250 000,00 300 000,00 450 000,00 650 000,00
Project B (m.u.)

Sursa/ Source: Elaborat de autor/Developed by the author.

Totodati, se ia in considerare faptul ca fluxul de mijloace | Also, we take into account that cash flow is
binesti pentru proiectele inovationale este mai mare la = greater for innovative projects at the end of the project,
sfarsitul realizarii proiectului, in timp ce, pentru proiectele | while for traditional projects, profitability usually
traditionale, profitabilitatea, de reguld, se micsoreaza. . decreases.

Tabelul 2/ Table 2
Calculul NPV pentru Proiectul A
Calculation of the NPV for Project A

Perioada/ Period 0 1 2 3 4
CFa (u.m) -1 000 000,00 700 000,00 500 000,00 250 000,00 50 000,00
Rf_;lta de actualizare/ ) 0,03 0,87 0.82 0.76
Discount rate

PV (u.m) 654 205,61 436 719,36 20 407,45 38 144,76
Total PV (u.m) 1333 144,20 - - - -
NPV 4 (u.m) 333 144,20 - - - -

Sursa/ Source: Elaborat de autor/Developed by the author.
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Calculele din Tabelul 2 indicd faptul cd NPV este de
149 477, 18 u.m, adica proiectul este atractiv pentru investitii,
chiar dacd sunt luate in calcul diminuarile anuale ale
fluxurilor de mijloace banesti.

75

' The calculations from Table 2 indicate that the NPV
is 149 477, 18 m.u., meaning that project is attractive for
investment, even if annual reductions of the cash flows

| are taken into account.

Tabelul 3/Table 3

Calculul NPV pentru Proiectul B
Calculation of the NPV for Project B

Perioada /Period 0 1 2 3 4

CF, (u.m) -1 000 000,00 250 000,00 300 000,00 450 000,00 650 000,00
g?;[?ou rgiterateactual|zare/ ] 093 0.87 082 076
PV (u.m) 233 644,86 262 031,62 367 334,04 495 881,89
Total PV (u.m) 1358 892,41 - - . j
NPV, (u.m) 358 892,41 - - - .

Sursa/ Source: Elaborat de autor/Developed by the author.

Calculele din Tabelul 3 demonstreazd cd NPV al
Proiectului B, la fel ca si al Proiectului A, este pozitiv, insa
marimea acestui indicator este mai mare.

Astfel, examinand datele obtinute in Tabelele 2 si 3,
putem concluziona, ca, in conditii egale, eficienta economica
a proiectelor investitionale este mai mare, in comparatie cu
proiectele traditionale. Ludnd in considerare faptul ca fluxul
de mijloace banesti pentru Proiectul B, in primii trei ani, este
mai mic, decét pentru Proiectul A, constatim ca indicatorul
NPV a inregistrat in cele din urma un rezultat mai mare.

Astfel, indicatorul NPV permite evaluarea corectd a
eficientei proiectului Iuand 1in considerare momentul
modificarii valorii banilor 1n timp.

In exemplul nostru, eficienta ambelor proiecte este
pozitiva. Insi, indicatorul NPV nu intotdeauna are o valoare
pozitiva. In cazul in care acest indicator este negativ, atunci
proiectul trebuie abandonat sau calculat pentru o perioada mai
indelungata. Daca acest indicator este egal cu zero, aceasta ar
putea insemna cd, in perioada analizatd proiectul se va
rascumpara. Pentru determinarea potentialului proiectului, va
fi necesara efectuarea unor calcule pentru o perioada
indelungata de timp.

Insa, in conditiile existentei mai multor proiecte,
indicatorul NPV nu permite evaluarea completa a eficacitatii
unui sau altui proiect. In aceasta situatie, in opinia autorului,
poate fi calculatd IRR (rata internd de rentabilitate). Acest
indicator permite luarea deciziilor de cétre participantii la
proiectul inovational, avand in vedere factorii de influenta si,
astfel, diminuand riscul pierderii investitiei. IRR permite sa
fie luatd in considerare valoarea schimbata in timp a banilor,
precum si modificarea factorului ce influenteaza valoarea
banilor, adica modificarea ratei de actualizare.

The calculations from Table 3 show that the NPV of
Project B, as well as of the project A is positive, but the
size of this indicator is higher.

Thus, examining the data obtained in Tables 2 and 3,
we conclude that under equal conditions, the economic
efficiency of investment projects is higher compared to
traditional projects. Taking into account that cash flow
for Project B, in the first three years, is less than for
Project A, we find that the NPV indicator recorded at the
end a higher result.

The NPV indicator allows an accurate evaluation of
the effectiveness of the project taking into account the
change of the value of money over time.

In our example, the efficiency of both projects is
positive. However, NPV indicator does not always have
a positive value. If this indicator is negative, then the
project should be abandoned or calculated for a longer
period. If this indicator is equal to zero, it could mean
that the project will redeem during the analyzed period.
To determine the potential of the project it will be
necessary to perform calculations for an extended period
of time.

But when there are several projects, the NPV indicator
does not allow the full assessment of the effectiveness of
one or another project. In this situation, according to the
author, the IRR (internal rate of return) can be calculated.
This indicator enables decision making by participants in
the innovation project, given the influence factors and thus
reducing the risk of loss of investment. IRR allows taking
into account the amount of money changed over time, and
the change of factor influencing the value of money, ie
changing of the discount rate.

NPV,

IRR =1, +

Pornind de la faptul ci sursele de finantare a proiectelor |
inovationale pot fi nu doar sursele proprii ale investitorilor,
dar si cele imprumutate, atunci indicatorul IRR permite
determinarea celei mai eficiente rate de actualizare, cu

ajutorul careia proiectul va fi rentabil.

PV,

= = 2
-NPV, & -1, _ @

Starting from the fact that the sources of financing of
innovation projects can not be only the own sources of
investors but also those which are borrowed, then the
indicator IRR alows the determination of the most effective
. discount rate, with which the project will be profitable.
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Devierile la calculele obtinute pot releva neconcordanta
rentabilitatii proiectului cu ratele profitului investitorului
pentru capitalul investit, deoarece IRR denota profitul obtinut

la unitatea de capital investit.

In continuare, examindm calculul indicatorului IRR 1in

baza unui exemplu concret.
Exemplul 2:
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Deviation on the obtained calculations can reveal the
disparity of the return of the project with rates of the
investor’s profit for the invested capital, because IRR
denotes the profit obtained per unit of invested capital.

Next, we will examine the indicator IRR calculation
based on a concrete example.

Example 2:

Tabelul 4 /Table 4

Datele initiale pentru calculul indicatorului IRR

Initial data for calculating the IRR indicator

Investitii initiale (u.m)/Initial investment (m.u.) 4 500 000
Perioada (ani)/Period (years) 5

Rata dobanzii nominala (%)/Nominal interest rate (%) 6,35%
Cheltuieli de o singura data (%)/One-time expenses (%) 0,90%
Cheltuieli permanente (%)/Permanent expenses (%) 0,15%

Sursa/ Source: Elaborat de autor/Developed by the author.

Sa presupunem ci finantarea acestui proiect investitional e

Let us suppose that the financing of this investment

posibila din doua surse diferite cu diferite valori ale banilor la project is possible from two different sources with
nivel de 6,5 si 7%. In aceste conditii, IRR va arata in felul ;| different values of money at 6.5 and 7% levels. Under

urmator:

. these conditions, the IRR will look like this:

Tabelul 5/ Table 5

Calculul IRR / Calculation of the IRR

Perioada /Period 0 1 2 3 4 5
Investitii initiale (u.m)/ Initial 4500 B ) ) ) )
investment (m.u.) 000,00
Cheltt_uell de o singura data (u.m)/ -40 500,00 ) . . ) )
One-tine expenses (m.u.)
fr;?:'sab"'tate (u.m)f Profitability : -285 750,00 | -285 750,00 | -285750,00 | -285750,00 | -285 750,00
Cheltuieli permante (u.m)? - 675000 | -6750,00 | -6750,00 | -6750,00 | -6750,00
Permanent expenses (m.u.)
Rambursarea investitiilor (u.m)/ ) . ) ) ) -4 500
Refund of investment (m.u.) 000,00
CF (u.m) 4459 -292 500,00 | -292 500,00 | -292 500,00 | -292 500,00 4 7192
' 500,00 ' ' ' ' 500,00
Rata dobanzii (%)/Interest rate (%) 6,50% - - - - -
Rata de rambursare/ Reimbursement ) 0,039 0,882 0,828 0.777 0,730
rate
PV (u.m) -274647,89 | -257 885,34 | -242 14586 | -227 367,00 9234%71
-4 500
Total PV (u.m) 000,00 - - - - -
NPV (u.m) -40 500,00 - - - - -
Rata dobanzii (%)/Interest rate (%) 7,00% - - - - -
Rata de actualizare/ Discount rate - 0,935 0,873 0,816 0,763 0,713
PV (u.m) - -273 364,49 | -255480,83 | -238 767,13 | -223 146,85 938’(;%?
-4 407
Total PV (u.m) 74556 - - - - -
NPV (u.m) 51 754,44 - - - - -
IRR (%) 6,72% - - - - -

Sursa/ Source: Elaborat de autor/Developed by the author.
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Calculele obtinute in Tebelul 5 denota ca rata eficientd a
dobanzii pentru surse imprumutate nu trebuie sd depaseasca
6,72%.

La calcularea IRR, au fost luate in considerare
modificdrile la rata dobdnzii in dependentd de sursa de
atragere a investitiilor. Insa, in cazul in care, pentru finantarea
proiectului inovational, se folosesc sursele proprii ale
investitorului fara a apela la surse externe, in calitate de
ratd in modificare a dobanzii poate fi utilizat nivelul inflatiei
in limitele prognozei Bancii Nationale. In acest caz,
procedura de calcul nu se va modifica, dar va varia doar
rezultatul obtinut.

Concluzii. in baza celor expuse, putem trage concluzia ca
indicatorii NPV si IRR, utilizati pentru evaluarea proiectelor
investitionale, pot fi intrebuintati pentru evaluarea eficientei
proiectelor inovationale §i a transferului de tehnologii.
Acestea permit evaluarea fluxurilor banesti viitoare luand in
considerare modificarea in timp a valorii banilor si
modificarea ratei dobanzii pentru resursele atrase, sau
modificarea nivelului de inflatie. Ambii indicatori permit
efectuarea unei evaludri reale a perspectivei proiectelor
inovationale sau ale proiectelor alternative ,traditionale”.

Drept urmare a evaluarii, investitorul sau alt participant al
proiectului va putea lua o decizie argumentatd despre
investirea resurselor 1n proiect.

Pe baza concluziilor obtinute, putem formula recomandari
pentru participantii la proiecte inovationale sau pentru alte
persoane interesate de necesitatea aplicarii instrumentelor de
evaluare a proiectelor investitionale in calculul eficientei
acestora.

insa, pentru utilizatrea acestor instrumente, este necesar si
se tina cont de specificul proiectelor inovationale si de gradul
majorat de risc, efectudnd evaludri in mai multe etape, adica
la diverse etape ale realizarii proiectului.

The calculations made in Table 5 show that effective
rate of interest for borrowed sources should not exceed
6.72%.

At calculation of the IRR there were taken into
account changes in interest rates depending on the source
of attracting investment. But if, for financing of the
innovation project, there are used the investor's own
resources with no help of external sources, as the
modified interest rate can be used the level of inflation
within the limits of National Bank’s forecasts. In this
case, the calculation procedure will not change, but the
obtained result will vary.

Conclusions. Based on the above, we conclude that
NPV and IRR indicators, used to assess investment
projects can be also used to assess the effectiveness of
innovative projects and technology transfer. They allow
the evaluation of the future cash flows taking into
account the change in the time of the value of money and
the change of the interest rate for raised funds, or the
change of the inflation level. Both indicators enable a
real assessment of the perspective of innovation projects
or alternative "traditional" projects.

As a result of evaluation, investor or other project
participant at the project will make a reasoned decision
about investing resources in the project.

Based on the obtained findings, we can make
recommendations for innovative project participants or
other persons interested in the need to implement
investment projects assessment tools to calculate their
effectiveness.

But for the use of these tools, it is necessary to take
into account the specific of the innovation projects and
the increased level of risk, performing evaluations in
several stages, ie at various stages of the project.
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