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Abstract. The object of the article is to investigate methodic approach to modeling and formalized estimation
of the innovative projects investment potential at the machine builders at different stages of innovative
cycle. Methodology. The suggested methodic approach foresees integration: adaptive model of the detailed
multifactorial operative analysis concerning innovative project efficiency, features priority of which is determined by
relative dispersion formal method, allowing to estimate project efficiency probability; trinomial model of the costs
formation at the innovative projects stages, observed in view of pessimistic, average and optimistic approaches.
Scientific results. The practically oriented methodic of the innovative projects deep analysis is developed generally
and at separate stages in its realization. It allows to estimate probability of their realization efficiency considering
alternative actions development. The suggested methodic approach use gives ability to evaluate investment
attractiveness of the innovative project introduced both by machine building and other economic branches
enterprises, considering specific and structure of costs through expected financial result calculation. The calculated
factors with its help allow to evaluate quantitively reasonability to introduce concrete innovative projects, to control
innovative activity of the enterprises, particularly at the stage of decision making in their realization. And this in its
turn, allows to decrease risk to make inadequate managerial decisions, to increase efficiency of the investment-
innovative activity management. Practical importance. Approbation of the suggested methodic approach at the
machine builder LLC “Turbomash” during analysis of the innovative project investment attractiveness confirms its
practical importance and adequacy. Authors’ investigations can be introduced into practice to control enterprises
investment-innovative activity.
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1. Introduction

Machine builder efficient activity providing in conditions
of the increasing competition both on the side of native
and foreign producers causes modern actions and means
to grow profitability as the given economy subject factor
for further development. Introduction of the innovative
projects is one of the important directions to use such
modern actions and foresees to achieve several tasks,
including: to keep constant buyer; to develop new sales
markets; to bring new good to the market; to optimize
enterprises costs. The given tasks realization is oriented
to grow enterprise competitiveness at the market and to
improve its financial results factors. However, one should
pay attention to the fact that amid financial resources
limitation at the native financial market there is a question
of the innovative projects investment reasonability.
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Involvement of costs to finance some projects has
problems. For example, own capital strengthening leads
to great costs for stock issues (if it is corporation), in case
of their partial realization enterprise can have losses. In
addition to it, as a rule, emitting paper holdings, issuer
is oriented on one large investor, who is able to buy all
stock, however the proper investor’s aims provide not
maximization of the company profits and some payments
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Mobilization of credit resources for industrial enterprises
also has some problems, because such enterprises scales
and their activity complicate searching of such bank,
which can fully finance enterprises needs, owing to the
little resource capitalization and National Bank of Ukraine
normative limitations. Involving of costs from other
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sources, for instance, bounded debts, are less used by
Ukrainian enterprises through problem of the native fund
market insufficient development.

Problems of the analysis concerning innovatively active
industrial enterprises activity, and also introduced by
them innovative projects, are revealed in works of the
leading foreign and native scientists, among which there
are (Rubenstein, Chakrabarti, OKeefe, Souder, Young,
1976), (Hall, Lerner, 2009), (Page, 1993), (Kotler,
2004), (Roizman, Grishyna, 1998), (Illyashenko, 2010),
(Marketing, 2010), (Bezrukova, Dobrosotsky, 2010),
(Krylov, Vlasova, Zhuravkova, 2003), (Innovative
management, 2010), etc.

Analysis of publications and economy practice
testifies that problems of the reasonability to introduce
innovations in production are studied full enough. At the
same time, in terms of dynamic shifts both in world and
native economy, followed with disbalances of the financial
flows move concerning enterprise ability to provide
personal competitiveness through innovatively active
activity financing is essentially decreased and the problem
of innovative projects investment attractiveness adequate
estimation is not totally solved.

Object of the article is to formalize innovative project
investment attractiveness estimation model at the machine
builder at different stages of its life cycle.

2. Methodic grounds of the multifactorial
innovative process analysis

Main task of the industrial enterprise, while choosing
the innovative development strategy, is the process to
make such innovative decisions, which will assist to
minimize costs and risks on the way to achieve the set
targets. The practice testifies that most innovative projects
are accepted to be introduced without coordination with
marketing service, although innovative marketing allows
to evaluate reasonability of such innovations development
and introduction.

In the context of innovative project investment
attractiveness research it is necessary to investigate
the methodic approach which allows quantitively to

estimate impact of the costs investment in the innovative
projects on the proper enterprise financial results getting.
This estimation will give additional information about
reasonability to introduce suggested innovative projects and
assists to make effective managerial decision. Besides, as a
result of the received positive effect economy subject will be
able to uphold the status of the innovatively active enterprise
that is competitive advantage at the industrial market.

Thus, let’s observe author’s approach concerning model
to estimate investment attractiveness of the concrete
innovative project. Essence of the given model consists
in calculation of the financial result after proper project
realization by enterprise, based on the combination:
adaptive model of the innovative project efficiency
operative analysis, features priority of which is determined
with relative dispersion formal method, providing
estimation of the project efficiency probability; trinomial
model of the costs formation at the innovative project
stages, observed in view of pessimistic, average and
optimistic approaches. Practical approbation of the model
is proposed to carry out while analyzing the innovative
project LLC "Turbomash” (Sumy, Ukraine), which
foresees the production of the new good — granulating mill.

Considering the mentioned aspects, the eflicient factor
to estimate investment attractiveness of the concrete
enterprise innovative project, is suggested to calculate:

FinRez, = INC-p,, —YNVitr, (1)

where FinRez, - financial result after introduction
of the innovative project by the enterprise in t-month
of its life cycle; INC — income from introduction of the
innovative project by the enterprise; p,,, — probability of
the innovative project efficiency in t-month ofits life cycle;
YNV, — explicit and implicit costs of the enterprise from
innovative project introduction in t-month of its life cycle.

The constituents of the ratio (1) are complicated
functional dependencies on some variables. Thus, one
suggests to observe methodic to form every constituent of
formula in details (1).

The first stage is to calculate enterprise innovative project
introduction income (table 1).

Table 1
Incoming and calculated data to define innovative project introduction income by LLC "Turbomash”, UAH
Before innovative After innovative project
N Factor project introduction introduction
1 Clear profit (clear profit (earnings) from production realization (goods, works, 18015546,00 22845146,00
service) and other operational incomes)
2 Variable expenses, including: 13115317,49 15885961,10
2.1 | costs of sales (goods, works, service) within variable costs 13115317,49 15885961,10
3 | Gross margin (1-2) 4900228,51 6959184,90
4 Constant costs, including: 3424825,45 3974825,45
4.1 | costs of sales (goods, works, service) within constant costs 1297119,31 1347119,31
4.2 | administrative costs 989844,77 1289844,77
4.3 | selling outlays 463907,67 583907,67
4.4 | other operational costs 673953,71 753953,71
S | Financial result after operational activity (3-4) 1475403,06 2984359,45
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If one analyzes main income and cost-intensive financial
flows, which enterprise has before innovative project
realization and which it expects to get in future from sales
amounts, it is reasonably to notice their absolute growing
by all article data.

The second stage of the model is to determine efliciency
probability to introduce innovative project by the company,
and its conduct requires implementing several steps.

First of all, it is necessary to define factors of the
enterprise operational analysis, i.e. features of efficiency to
introduce project before and after innovations realization
by the company: operational activity income (E1); gross
margin (E2); break even point (E3); financial strength
supply (E4); financial strength supply coefficient (ES);
power of the operational leverage impact (E6).

Having determined the factors of operational analysis,
one has to estimate quantitively priority of the efficiency
features to introduce innovative project by the company,
using the formal method of the relative dispersion, which
foresees tge formula:

i

m=25)
i=1 !
5 = max E, —minE, 1 min E, , (2)
max E, max E,

where w, — weighing coefficient of i-factor to estimate
innovative project introduction efficiency by the company;
max E, — maximal value of i-factor to estimate innovative
project introduction efficiency by the company; min E, -
minimal value of i-factor to estimate innovative project
introduction efliciency by the company.

After mathematic transformations formula (2) will be:

max £, -min E,

S W _ mink, o M
Wi_ié‘ _26: max E, - min E, [1 maXE,v]/:Z::( j (3)
i . max E,

i=1 i=

Table 2
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Considering practical calculations by the formula (3), there
is necessity to make the following steps: to choose maximal
value in view of every factor, to choose minimal value in view
of every factor, to calculate ratio of swing to the maximal value,
to calculate efficient factor — weighing coefficients of factors
to estimate innovative project introduction efficiency by
machine building company (table 2)

According to results, showed in the table 2, weighing
coeflicients are distinguished in the following way:
operational activity income — 0,2992, financial strength
supply — 0,2641; financial strength supply coefficient and Ta
power of the operational leverage impact — per 0,1763; gross
margin — 0,0634; break even point — 0,0207. Such distinguish
of the weighing coeflicients is explained by their priority in
the impact on final efficient factor formation — profit. That’s
why, the most significant impact on the final effect keeps
operational activity profit and financial strength supply.

Determination of the introduced innovative project
efliciency probability provides transition from absolute to the
binary values of innovative projects introduction efficiency
factors by the company. If the factor growing positively
influences the investment project efficiency, indicator is
identified as stimulator and is given the binary characteristic
"1". If the factor growing makes backward effect, it is identified
as disincentive and is given binary characteristic "0" (in this
case it is break even point). Due to the formalization results
of this stage the following conclusions are received. The
probability of the innovative project realization efficiency
during the realization year is increased from 0,0207 to 0,9793,
however it is necessary to mention that such growing has
uneven character at the proper project stages. Probability of
the realization efficiency is low during some time — during
first five months its value doesn’t exceed 0,1, since 6-th till 9-th
month probability value grows from 0,11 to 0,34. Practically,
during three last months, project realization probability is
increased in three times (table 3).

Average calculations to determine efficiency probability before and after introduction

of the innovative project by the enterprise

Project ) Maximal Minimal (max-min) / Standard ) Binary factors (before and
o Weighs . Normative value o .
characteristic value value max defection after project introduction)
A 1 2 3 4 S 6 7 8
El 02992 | 298435945 | 1475403,06 |  0,5056 106699329 | 191736615 0 1
E2 0,0634 0,30 027 0,1071 0,02 0,28 0 1
E3 0,0207 13048290,73 | 12591270,05 0,0350 323162,42 12914432,47* 1 0
E4 0,2641 9796855,27 | 542427595 0,4463 3091880,49 6704974,78 0 1
ES 0,1763 0,43 0,30 0,2979 0,09 0,34 0 1
E6 0,1763 3,32 2,33 0,2979 0,70 3,03* 0 1
Efficiency probability of the innovative project implementation 0,0207 0,9793
Notice: * — factor-disincentive; E1 — operational activity income, thousand UAH; E2 — gross margin, %; E3 — break even point, thousand UAH;

E4 - financial strength supply, thousand UAH; ES - financial strength supply coefficient, %; E6 — power of the operational leverage impact, unit

Table 3
Dynamics of the innovative project introduction efficiency probability factor change during the year
Month 1 2 3 4 S 6 7 8 9 10 11 12
w 0,02 0,03 0,04 0,06 0,08 0,11 0,17 0,24 0,34 0,49 0,69 0,97
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3. Scenario analysis of the innovative
project expenses

Next step to create conceptual model is to calculate
explicit and implicit costs of the enterprise from innovative
project introduction (table 4).

Trinomial model of the costs formation from innovative
project introduction depending on its life cycle stage
foresees identification of three scenario concerning costs
increase depending on life cycle stage:

1 month:

— pessimistic approach:

YNVitr; =max {YNVitr, }, (4)

where
_ _ - [.T )
YNVitr, = YNVitr"l = YNVitr'u™ YNVitr exp| © 2‘N),

(%)
YNVitr, = YNVitr-"l | = YNVitr-d = YNVitr- exp(— o. ]2 ]7\;}
YNVitr,, = YNVitr-"l | = YNVitr-m = YNVitr;

— average (nominal) approach:

3
S YNVitr,
YNVitr =5 (6)
— optimistic approach:
YNVitr; min {YNVitr, } (7)

Analogically to the approach described above, costs
from innovative project introduction for 2-12 stages of its
life cycle.

At the final stage of the model creation, lets calculate
financial result after innovative project introduction by
the enterprise foe each forecast. Presenting graphically
financial results after innovative project introduction by LLC
"Turbomash" at different stages ofitslife cycle (fig. 1), we point
out that profitability can be seen since 7" month for optimistic
approach; therefore total sum of the investment attractiveness
factor in the project is 1233673 UAH. Lower, but profitable
results (63833 UAH) allow to get average approach, by which
income increase is started from 8" stage of the innovation life
cycle. The worse situation, peculiar for pessimistic approach,
by which positive money flows are expected only since 10*
month; therefore generally observed innovative project is
unprofitable in sum 1344911 UAH.

Table 4
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Fig. 1. Dynamics of the innovative project investment
attractiveness depending on its life cycle stage

The average (real) forecast provides profit, however in
terms of the financial instability while making decision
concerning the proper project realization one has to take a
ply to pessimistic scenario. That’s why in order to realize the
given innovative project as line extension and new market
segment gain, risk-management of the enterprise must take
measures concerning leveling of the studied project risks.

4. Conclusions

The practically oriented methodic of the innovative projects
deep analysis is developed generally and at separate stages in its
realization. It allows to estimate probability of their realization
efficiency considering alternative actions development. The
suggested methodic approach use gives ability to evaluate
investment attractiveness of the innovative project introduced
both by machine building and other economic branches
enterprises, considering specific and structure of costs through
expected financial result calculation. The calculated factors with
its help allow to evaluate quantitively reasonability to introduce
concrete innovative projects, to control innovative activity of
the enterprises, particularly at the stage of decision making in
their realization. And this in its turn, allows to decrease risk to
make inadequate managerial decisions, to increase efficiency of
the investment-innovative activity management. Approbation
of the suggested methodic approach at the machine builder
LLC “Turbomash” during analysis of the innovative project
investment attractiveness confirms its practical importance
and adequacy. Authors’ investigations can be introduced into
practice to control enterprises investment-innovative activity:
The received quantitative factors may be used as objective
source to make managerial decision concerning innovative
project realization reasonability.

Explicit and implicit costs of LLC "Turbomash" from innovative project introduction

Expenses type Expenses constituents Sum of expenses, UAH

Explicit expenses (EICPI) | L - license cost to use innovative project technologies 25200,00
IE - expenses for project technology introduction 217160,24

ST — personnel training acts 9356,00

DE - additional equipment 8150,00

Implicit expenses (IICPI) | WE - employees’ wages, involved to introduce project technologies for a time 34740,87
AP - additional payments (bonus) for employees for extra-normative work 84211,76

CM - cost of the adaptations, conducted by developer or renewing 5734,00

PV - non-production expenses 5100,00
Total 389652,87
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Cepren WIbAWEHKO, Oner ONIEOUPEHKO
OLEHKA MHBECTULMOHHOW MNPUBNEKATESIbBHOCTU WMHHOBALIMOHHbBIX TMPOEKTOB
MALLUMHOCTPOUTENbHbIX MPEANPUATUN (HA MPUMEPE OOO «TYPBOMALL»)

AHHoTauus. Lenblo ctatby ABNAETCA pa3paboTka METOAMYECKOro Noaxofa K MOAENUPOBaHUio U ¢opmMannso-
BaHHOW OLeHKe MHBECTULIMOHHON NPUBEKaTeIbHOCTM MHHOBALMOHHbBIX MPOEKTOB MAaLUVHOCTPOUTENbHbIX Npea-
NPUATAA Ha Pa3HbIX CTaANAX NHHOBALMOHHOTO UMKna. Metoauka. [peanoxXeHHbI MeTOAMYECKIIA NOAXOA Npea-
ycMaTpriBaeT KOMOUHMPOBaHME: afUTVMBHOW MoAenu AeTann3npoBaHHOr0O MHOro$pakToOpHOro onepalyoHHOro
aHanu3a 3¢deKTMBHOCTU NHHOBALMOHHOIO NPOEeKTa, MPUOPUTETHOCTb XapaKTepUCTUK KOTOPOro onpefenaerca
dopMarnbHbIM METOOM OTHOCUTENBHOIO Pa3bpoca, YTO NMO3BONAET OLEHUTb BEPOATHOCTb 3GDEKTMBHOCTM MPO-
€KTa; TPUHOMMasbHOW Mofeny GOPMUPOBAHNA PAaCXO4OB Ha 3Tanax MHHOBALMOHHOIO MPOEKTa, PACCMOTPEHHbIX
B pa3pese NeccMMUCTUYECKOro, CPeHeCTaTUCTMUYECKOro N ONTUMUCTUYHOTO noaxonoBs. HayuHble pesynbrartbl.
PaspaboTaHa npakT1yeckn opueHTMPOBaHHaA MeToAVKA Yrly6/IeHHOrO aHa3a MHHOBALMOHHbBIX MPOEKTOB — KakK
B LieJIOM, TaK 1 Ha OTAeNbHbIX 3Tanax ux peanusauun, Kotopas No3BoNAeT OLEeHUTb BEPOATHOCTb SPPeKTUBHOCTHY
UX peanu3aLmm C y4eToM anbTePHATUBHBIX CLIeHapreB Pa3BUTUA COOLITUIA. Micnonb3oBaHme NpenoXeHHOro MeTo-
AMYeCcKoro noaxopa faeT BO3MOXHOCTb OLEHUTb MHBECTULMOHHYIO NPUBNEKaTeNbHOCTb WHHOBALMIOHHOIO Npo-
eKTa BHeAPSEMOro NpefnpuUATAAMY MaWMHOCTPOEHWA U APYIrMX OTPACTeN SKOHOMUKHN, YUUTbIBAA CNeuuduky 1
CTPYKTYPY pacxodoB KaXKAOro 13 HMX, MyTeM pacyeTta oxKugaemMoro prHaHCOBOro pesynbraTta. PaccuntaHHble ¢ ero
MOMOLLbIO NOKa3aTenu No3BONAIOT KONIMYECTBEHHO OLEHNTD LieflecO00pPa3HOCTb BHEAPEHMA KOHKPETHbIX MHHOBA-
LIMOHHBIX MPOEKTOB, LiefIeHanpaBieHHO YNPaBaATb UHHOBALMIOHHOW AeATENbHOCTbIO NPeANPUATUR, B YHaCTHOCTH,
Ha CTaguun NPUHATUA pelleHnin 06 nx peanusauuun. A 3To, B CBOK oyepefb, NO3BOMAET CHU3UTb PUCK NPUHATUA
HealeKBaTHbIX yrpaBlieHYeCcKnX peLleHni, NoBbICUTb 3PGEKTUBHOCTb yrnpaBieHna UHBECTULMOHHO-UHHOBAL-
OHHOW AeATenibHOCTbO. MpaKTnueckoe 3HaueHme. Anpobauus NpPensioKEHHOr0 METOAUYECKOro MOAXoAa Ha
MalLMHocTpouTtesibHoM npeanpuatum OO0 "Typbomal" B xofe aHanm3a UHBECTULMOHHON NMPUBNEKaTENbHOCTM
MHHOBALMIOHHOIO NPOEKTa NOATBEPAMA €ro NPAKTUYECKYI0 3HAUYMMOCTb 1 afeKBAaTHOCTb. ABTOPCKME pa3paboTKm
MOTYT ObITb HEMOCPEACTBEHHO BHEAPEHDI B NPAKTUKY YNpaBieHNA MHBECTULIMOHHO-MHHOBALMOHHO feATelbHO-
CTV NpeanpuATHN.
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