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METHOD FOR ANALYZING AND ASSESSING THE RISK COST OF AN INNOVATIVE PROJECT

The subject matter of the study is the risks of an innovation project. The goal of the article is to develop a method for analyzing and assessing the risk
of an innovative project based on specific risks taking into account the features of a particular project. The tasks to be solved included analyzing the
peculiarities of risk management of an innovation project, determining a set of specific risks of the innovation project, developing a system of
indicators for risk assessment, developing methods for qualitative assessment of the innovative project risk, developing a method for assessing the risk
cost taking into account the features of the innovative project. The following methods were used: the system analysis, design approach, risk-oriented
approach, heuristic methods for obtaining generalized indicators. The following results were obtained: the features of the innovation project risk were
considered; two ways for accounting the generalized categories of the project risk were presented - relating to external and internal factors and in the
context of risk assessment; the main stages of the risk management process were considered; the pattern for classifying specific risks of an innovative
project was developed and factors for their assessment were specified; the elements of the pattern were presented in the form of tables indicating
scores for probable values of each factor. The maximum score, by which the factors of each risk can be assessed, indicates its contribution to the
integrated assessment, therefore, it can serve as a basis for determining relative weights. A type of non-linear relationship between a number of points
and the probability of risk is given. The result of the project assessment involves assigning a risk group to it on the basis of the total innovation risk
impact. To estimate the cost of a project risk, its innovation class should be determined according to a number of factors within the score scale. The
cost of the integral risk of the innovation project is calculated taking into account its probability and the class of innovation. The developed method
enables obtaining the integrated assessment of the risk of an innovative project based on expert scores within the score scale and taking into account
the class of innovation in the project when assessing the cost of risk.
Keywords: innovative process, risk assessment, rating scale, risk cost, factors of specific risks.

B. B. KOCEHKO

METO AHAJII3Y TA OIIITHKH BAPTOCTI PU3HKY IHHOBAI[IHHOI' O ITPOEKTY

[IpenqmeToM AOCIIKEHHs B CTATTI € PH3UKH iHHOBAI[IHHOTO MPOEKTy. MeTa CTaTTi — po3pobKa METOAy aHai3y i OLIHKH PH3UKY iHHOBAI[{WHOTO
NIPOEKTy Ha OCHOBI YaCTKOBUX PH3HKIB 3 ypaxyBaHHSM OCOOJIMBOCTEIl KOHKPETHOTO IPOEKTy. 3aBJaHHs, sKi BUPINIYIOTBCS: aHANI3 0cOOIMBOCTEH
YIOpaBJIiHHS PH3UKAMH I1HHOBAI[IHHOIO IIPOEKTY, BH3HAYEHHS MHOKHHH YaCTKOBHX DPHU3HKIB IHHOBAI[IHHOIO IPOEKTY, (OPMYyBaHHS CHCTEMHU
MOKA3HHUKIB JJIs OLIHKH PU3HKY, PO3POOKa METOIMKH SKICHOI OLIIHKH PU3HUKY iHHOBALIHHOTO MPOEKTY, PO3pOOKa METOJHKHU OLIHKH BAPTOCTI PH3UKY 3
ypaxyBaHHSM OCOOJHMBOCTEH IHHOBAIIMHOTO MPOEKTY. 3aCTOCOBaHI METOJM: CHCTEMHHMU aHali3, MPOSKTHUW IiJIXiJ, PU3UK-OPIEHTOBAHMI MiAXil,
€BPHCTHYHI METOOH OTPHMAaHHS y3arajJbHEHUX IOKa3HUWKIB. OTpUMaHi pe3yibTaTH: PO3MIITHYTO OCOOJIMBOCTI PH3UKIB iHHOBAIIHHOTO IHPOEKTY.
Hageneno nBa croco6u 00MiKy y3aradbHEHHX KAaTeropiil pH3MKiB MPOEKTY: 3 TOYKU 30pY 30BHILIHIX 1 BHYTPIUIHIX (AaKTOPIB i 3 TOUKH 30py OLIHKH
BapTOCTi PU3HKY; PO3ITHYTO OCHOBHI €Taly IpoLecy YIpPaBIiHHI pHU3UKaMH; copMOBaHa cxeMa KiacHikalii NIpUBaTHUX PU3HMKIB IHHOBaLiITHOrO
NIPOEKTy 3 3a3HaueHHSIM (DaKTOpiB JUIA iX OLIHIOBAHHS; €JIEMEHTH 3a3HAYeHOI CXeMH IIPEACTaBJICHI y BHIVIAIl TaONMUb i3 3a3HAYCHHSM OaJlbHHX
OLIHOK UISl MOYKIMBHX 3HA4YEHb MO KOXKHOMY (haktopy. MakcuManbHa KiTbKiCTh OaiiB, KOO MOXe OyTH OLiHEHO (HaKTOPHU KOXKHOTO PH3HKY,
TOBOPHUTH PO HOr0 BHECOK B iHTETPOBaHY OLIHKY, OTXKE, MOXke OyTH OCHOBOIO I BU3HA4YEHHs BiTHOCHUX Bar. HaBeneHo BuI HeNiHIHHOI 3a1eXKHOCTI
MIXK KIUIBKICTIO GaiB 1 HMOBIpHICTIO pU3HKY. Pe3ysbTaT OI[IHKH IPOEKTY - HaJaHH HOMY TpYIIH PH3UKY Ha OCHOBI BIUIUBY CyMapHOTO iHHOBAI[IHHOTO
pu3KKy. [l OLIHKK BapTOCTI PUKKY IMPOEKTY 3alPONOHOBAHO BH3HAYATH HOTO KJIAaC iIHHOBALIMHOCTI MO psay ¢akTopiB B OanbHii mikanmi. Bapricts
IHTErpaJIbHOTO PU3MKY iHHOBAI[IHHOTO MPOEKTY OOUYMCIIOETHCS 3 YpaxyBaHHSAM ioro WMOBIPHOCTI Ta Kilacy iHHOBamiiHOCTI. Po3po0nenuii Meton
JI03BOJIIE OTPUMYBATH iHTETPANIbHY OI[IHKY PH3HKY iHHOBAIiifHOTO IPOEKTY Ha OCHOBI €KCIIEPTHHX OIIHOK 3a 0abHOIO IIKAJIOK0 i BPaXOBYBATH KIIac
1HHOBALIHHOCTI MPOEKTY MPH OLIHIII BAPTOCTI PUHKY.
Korro4osi ci1oBa: iHHOBaMiifHMIT TPOEKT, OliHKa PU3NKY, OabHA IIKaNa, BAPTICTh PU3HKY, (PAaKTOPH YaCTKOBHX PU3HKIB.

B. B. KOCEHKO

METOJ AHAJIM3A 1 OHEHKHA CTOUMOCTHU PUCKA HHHOBAIIMOHHOT'O ITPOEKTA

IIpenmeroM uccnenoBaHUs B CTaThe SBJAIOTCS PUCKH MHHOBALMOHHOTO IpoekTa. Llemb cTaTbu — pa3paboTka MeTOAa aHaIM3a U OLEHKH PUCKa
MHHOBALMOHHOTO IPOEKTa Ha OCHOBE YACTHBIX PUCKOB C YUETOM OCOOEHHOCTEeH KOHKDETHOTO NpoeKkTa. PelraeMsle 3amauu: aHanu3 oCOOCHHOCTEH
YIIpaBJICHUs] PUCKAMH MHHOBAIMOHHOTO IIPOEKTA, ONpPEIENIeHHe MHOXKECTBA YaCTHBIX PHCKOB MHHOBAIIMOHHOTO NPOEKTa, ()OPMUPOBAHHE CHCTEMBI
MoKa3aTeNel Al OLEHKU PHCKa, pa3pabOTka METOIMKH KauyeCTBEHHOH OIIEHKM PHCKa HMHHOBAIIMOHHOTO IPOEKTa, pa3paboTKa METOJHKU OLEHKU
CTOMMOCTH PUCKA C y4eTOM OCOOEHHOCTel HHHOBAIlMOHHOTO IpoekTa. IIpuMmeHseMble METOIbI: CHCTEMHBIH aHAIIM3, MPOEKTHBIN MOAXOJ, PUCK-
OPHEHTHPOBAHHBIH ITOJXOJ, IBPHCTHUYECKHE METOABI IOJTydIeHHs] 00OOIIEHHBIX HoKa3aTenel. ITomydeHsl pesyibTaThl: pacCMOTPEHBI OCOOSHHOCTH
PHCKOB HMHHOBAIlMOHHOTO MPOEKTa; MpPUBEAEHBI IBa crocoba ydera OOOOIEHHBIX KaTErOpUil PUCKOB IMPOEKTa: ¢ TOYKH 3PEHMS BHELIHUX U
BHYTPECHHHX (haKTOPOB M C TOYKHU 3PEHHs OLICHKH CTOMMOCTH PUCKA; PACCMOTPECHBI OCHOBHBIE ATAIIbl IPOLECCa YIPABICHUS pUCKaMK; c(hOpMHUpOBaHa
cXeMa KJIACCH(HKAIMH YacTHBIX PHCKOB MHHOBAIIMOHHOTO INPOEKTa ¢ yKazaHWeM (PAKTOPOB IUISI MX OLECHHBAHUS; JJIEMEHTHI yKA3aHHOH CXEMBI
IIPeICTaBIEHEI B BUIE TAOIHI] C yKa3aHHEM OaJUIbHBIX OIIEHOK IS BO3MOXKHBIX 3HAUEHUH 0 KaxkaoMy daxTopy. MakcHManbHOe KOIHIECTBO OallIoB,
KOTOPBIM MOXKET OBITH OIleHEHBI (JaKTOPhI KajKIA0TO PHUCKA, TOBOPHT O €ro BKJIAJE B HHTETPUPOBAHHYIO OLIEHKY, CIEA0BATEIbHO, MOXKET 0aTh OCHOBOM
JUTSL OTIPEZIENICHHs] OTHOCHTEIBHBIX BecoB. [IprBeieH BH HEINHEHHOI 3aBHCHMOCTH M@Ky KOJIMYECTBOM 0aJUIOB M BEPOSITHOCTBIO pUcKa. Pesynbrar
OLICHKH IIPOEKTA - IIPUCBOCHHE €My TPYIIBI PHCKA Ha OCHOBE BIMSHUSI CYMMapHOTO HHHOBAIMOHHOTO PHCKA. JITIsl OLEHKH CTOMMOCTH PHCKa IPOEKTa
MPEUIOKHO ONpPEeNeNiTh €ro KIacC HHHOBAIMOHHOCTH IO psay (akTopoB B OammpHON mikane. CTOMMOCTb MHTEIPAIBHOTO PHCKA MHHOBAILIMOHHOT'O
MPOEKTA BBIYKMCIIETCS C YYETOM €ro BEPOSTHOCTH ¥ KJIacca MHHOBAILMOHHOCTH. Pa3paboTaHHBII METO/ MTO3BOJISIET MOTyYaTh HHTETPATIbHYIO OLICHKY
pHCKa MHHOBAI[OHHOTO IIPOEKTa Ha OCHOBE HKCIICPTHHIX OLEHOK B OAlIBHO IMIKalle M YYHTHIBATH KIACC MHHOBAIIMOHHOCTH IIPOEKTA IIPU OLEHKE
CTOMMOCTH PHCKa.
KnioueBble ¢10Ba: NHHOBAIIMOHHBIN POEKT, OL[EHKA PYCKa, OaUIbHAs [IKaJa, CTOMMOCTb PUCKA, ()aKTOPBI YACTHBIX PUCKOB.
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Introduction. Activities aimed at the creation and
implementation of innovations are always related to
increased risks arising from uncertainty in predicting the
efficiency of an innovative project. The lack of complete
and reliable information leads to deviations between the
planned and actual results of innovation processes.
Therefore, while implementing the management of
innovations, potential innovative risks should be taken
into account.

The analysis of recent studies and publications.

The existing scientific works on the development of
the theory and practice of innovative project management
focus on the theoretical and practical foundations of
managing enterprise innovative activities [1, 2]. To make
efficient decisions in the process of innovation
development, the risk-oriented approach is used [3 - 5].

There is a conceptual approach to identifying the
risks of innovative activities, which takes into account the
peculiarities of the development of project-oriented
scientific and technological organizations. Based on the
results of risk assessment, companies with high, medium
and low levels of innovative potential can be singled
out [6].

An innovative risk is often defined as the probability
of losses that can arise from investing funds in
manufacturing new goods and services [7]. An innovative
risk is believed to arise when introducing a cheaper
production method compared to the existing one or when
manufacturing goods using a new technology, which may
lead to a lack of product demand [8]. There are various
classifications of risks that an enterprise can face when
implementing innovative projects [9-11]. When
analyzing risks, their causes are considered [12, 13]. There
are many methods for quantitative and qualitative
assessment  of innovative risks [14-17]. The
combinations of methods for calculating and assessing
types and amounts of risk are proposed, depending on the
particular activity of an enterprise, types of innovations,
needs for a specific innovation, the degree of novelty of a
technology and product [17, 18].

But it is impossible to find a universal approach to
take into account various risk categories of an innovative
project. The fact that methods for analyzing and assessing
innovative risks of projects are not perfect leads to errors
in calculations and results in making wrong managerial
decisions. The improvement of existing methods will
enable assessing adequately and implementing innovative
projects, which in general will contribute to the efficiency
of innovative activities in the industrial sector.

The goal of the article is to develop a method for
analyzing and assessing the risks of an innovative project.
The following tasks are solved in the article:

- analyzing the features of risk management of an
innovative project;

- identifying a set of specific risks of an innovation
project;

- developing a system of indicators for risk
assessment;

- developing methods for the qualitative assessment
of the innovative project risk;

- developing methods for assessing the cost of risk,
taking into account the features of an innovative project.

The presentation of the basic material.

Let us consider the peculiarities of managing the
risks of an innovative project.

The term “risk” refers to the probability of a negative
or unfavorable event. In this case, a negative event does
not involve achieving the desired result of an innovative
process. The main task of managing project risks is to
minimize losses related to problems that can arise.

The peculiarities of the risks of an innovative project
are as follows:

- a risk includes a number of elements that are
specific only for a particular innovative project and
elements that are characteristic for traditional business
projects;

- due to the objective uncertainty of the innovative
project environment, there can never exist a risk-free
situation;

- risk management includes alternative decisions;

- a risk is characterized by the facts that objective
information can be incomplete, by an inadequate
subjective understanding of risk can be inadequate and
decisions made on risk management can be wrong;

- due to the uniqueness of an innovative project, a
risk is caused by the uncertainty of further development of
events as well as by the lack of adequate statistics relating
all the project parameters;

- risk is characterized by monotonous dependence
between the risk level and the level of the innovative
project novelty;

- risk changes its features over time.

Let us consider the major factors that can cause risks.
Risks in the innovation sphere depend on fundamental,
market and internal factors. The fundamental risk factors
are determined by the eco-political and political aspects of
the functioning of the world community and Ukraine.
Market risks are related to the dynamics of the market
situation. Internal risk factors are determined by the
peculiarities of the organizational structure and
capabilities of an enterprise.

Other criteria for determining risk categories are
their grouping into internal and external ones according to
the impact factors. Therefore, a set of risks can be
formalized as a combination of two subsets:

Risk =R™ UR®¥,

where R™ is risks caused by the elements of the internal
environment of a project implementation, which
determine the level and capabilities of an enterprise and
can be regulated by the project management team;

R™ is risks of the external environment whose effect
cannot be regulated. The external environment includes
such elements as customers, competitors, governmental
establishments, suppliers, financial organizations, labor
sources, co-performers.
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Let us consider two generalized risk categories. P,
designates the probability of a technical risk and P, is the

probability of a commercial risk. If these risk groups are
assumed to be independent, the total project risk can be
expressed as PP.. Then, the cost of risk can be estimated

considering the expected value of the “effect-cost” ratio,
using the formula:

where B is an effect or result; C is expenses.

The goal of the risk management of an innovation
project is to prevent or reduce potential losses, which
implies the use of various management methods. The risk
management process involves a series of steps.

Probable risks can be identified and grouped by the
categories.

Risk assessment and analysis include:

- assessing risk probability;

- assessing the amount of
disbenefit.

Basing on the analysis of the information received,
taking into account risk factors, the management strategy

losses — probable

Risk categories

can be selected, that is measures to counter and eliminate
the risk consequences.

The qualitative risk assessment is the first stage of its
analysis. The resulting assessment can be used when
ranking project risks when there is a preliminary
assessment of the risk probability and consequences.

The methods of qualitative risk assessment are based
on specifying the major indicators and their expert
assessing.

The system of indicators to assess the risk of an
innovative project is as follows.

The analysis of variants for implementing an
innovative project should lead to selecting the most
preferred variant according to the profitability and risk
criteria. To do this, the following qualitative factors of
assessment are used but using a quantitative scale.

An innovative project is assessed by a number of
specific risks (Fig. 1):

- technological,

- informational,

- operational,

- personnel,

- financial and economic,

- market,

- external environment.

Innovative project risks

Internal External
Risk types \
Ve
Technologi Informatio Operational Personnel Financial Market . E'xternal
cal nal invironment
-
\ Risk factors / / / /‘
- the stage of . - government
developing the new . . . - industry support,
product idea - prolgct - human - financial further - dependence on
’ planning, resources, || management, development,
- the stage of - product
- - - the - the - sources and a | | - industry
technical feasibility - . consumers,
verification Iog'.S“CS of | | project p_a“e”T of growth r?t.e - dependence on
- the technological selling team financing -er?\(/)iTopr?rtr:gr\:f suppliers,
stage - other factors

Fig. 1. The types of specific risks and factors for their assessment

The first five specific risks refer to the category of
internal risks, the other two — to the category of external
ones.

Risk assessment indicators are grouped by
corresponding factors (it should be noted that only one
indicator is used for the informational risk).

There is a direct relationship among the information
support of the project, its technological stage and the
magnitude of the innovation risk. There is little probability
that information relating to the properties and indicators of
the final product and its technical parameters will be
available. The lack of information increases the innovative
project risks. At further levels of project planning, the
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information support becomes more qualitative and
detailed, which results in a decrease of risks.

Table 1 shows a list of indicators and score that can
be used to conduct an expert assessment of the
technological factors of the innovative risk.

Table 1 — The indicators for assessing the technological risk
factors

Project indicators | score

1. The stage of developing the new product idea
The project is at the stage of the scientific validity of 0
the idea.
The project has significant design drawbacks, defects 0
or errors that significantly affect the implementation of
the project.
The project has a scientifically based idea of 1
fundamentally new developments, technologies and
equipment.

2. The stage of technical feasibility verification
The project involves the financing of research and
development.
Reference letters of state or local authorities are | 1 -3
attached to the project.

typical for projects in a given industry and determining the
forecasted stability of a project.

Indicators for assessing operational risk factors,
personnel risk, external environment and financial risk are
determined in the same way with the values from 0 to 1. It
should be noted that some factors of external environment
negatively affect the project implementation and are
assessed by a negative value - 5.

Table 3 — The indicators for assessing market risk factors

Project indicators | Score

The project is supported by the authorities. 2-5
The project is an integral part of targeted state or local | 4 -5
investment programs.
Part of the project funds is purposely financed by | 4-5
budget funds.

3. The technological stage
The project requires that production should be | 2 -3
upgraded technologically, materials, processes and
design be improved.
The project is at the end of the technological stage; | 3-5

further capital construction, installation and other

technological measures are planned.

Table 2 shows a list of indicators and score that can
be used by experts to analyze the factors of the
informational risk.

Table 2 — The indicators for assessing the factors of the
informational risk

1. Industry expected future
In the market, demand is significantly lower than
supply, prices are falling
Supply roughly corresponds to demand 2
Potential market volume is several times higher than | 4 —
the volume of available production

2. Industry growth rate

Production decline 0
Stagnation with signs of recovery 2
Moderate stable positive dynamics 4
Positive annual growth above average in the economy | 5

3. Competitive environment
The products of competitors have price and quality
advantages over products whose manufacturing
underlies the innovative project.
There are factors for tougher (than before) competition
in the industry
Competition is low, the market is protected from 4
competitive foreign products
There are no significant competitors in the market 5

0-1

Assessing the cost of risk of an innovative project.

As the examples of the above tables show, each risk
makes its (unequal) contribution to the overall risk
assessment of an innovative project. The maximum
number of score points, used to assess the factors of each
risk, indicates its contribution to the integrated
assessment, therefore, it can act as a basis for determining
relative weights.

Given that the score points of the project score vary
from -5 to 81, such coefficients of significance have been
calculated for each risk (Table 4):

Table 4 — The scale of scoring specific risks and their
relative coefficients of significance

Project indicators Score
Project participants are not provided with necessary | 0—1
information or information is deliberately falsified.
All the necessary information is given but it is not | 0 -2
enough for the efficient implementation of the project.
Project participants are provided with all requested | 3 -4
information but do not have complete information.
All necessary information is given in full and ontime. | 4-5

The assessment of the prospects for an innovative
project should include the analysis of the competitive
environment and be based on a comparison and analysis
of the activities of various companies within the industry.
Understanding the general principles of the impact of
competitive forces on the position of the enterprise in the
industry enables making an economic forecast of the
project and, if necessary, revising the strategy of the
enterprise. Table 3 shows a list of indicators and score that
can be used for assessing market risk factors. The analysis
of industry trends enables identifying and assessing risks

Specific risk Score Relative coefficient of
significance

technological 0-11 0,128
informational 0-5 0,058

operational 0-10 0,116

personnel 0-10 0,116

financial 0-10 0,116

market 0-15 0,174

external -5-20 0,290
environment

According to the results of the expert assessment, a
number of points relating to the risk of the project are
calculated and its corresponding probabilistic and
linguistic estimates are determined (Table 5). Note that the
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relationship between a number of score points and the
level of risk is non-linear (Fig. 2).

The result of the rating is the assignment of a risk
group to an innovative project on the basis of the impact
of the total innovative risk.

To assess the project risk cost, its innovativeness
class should be determined.

Table 5 — Assessing the integrated risk according to different

scales
Integrated assessment of the project risk Qualitative
Point scale Risk probability assessment
(PRisk) (linguistic scale)
<10 [0,60-1] Too high risk
[10 - 20) [0,35-0,60) Maximum risk
tolerance

[20 - 40) [0,15-0,35) Acceptable Risk
[40 - 50] [0,10 - 0,15) Standard risk
>50 <0,10 Minor risk

0.9

0,8 \

TN

o6\

0,5 \

0,4 \

03 \\

0.2

0,1 \\

IS ) 1‘5 3‘5 5I5 7‘5

Fig.2. The form of dependence between the point scale and the
probability

The project content is analyzed according to the
following factors:

- the kind of innovation,

- the field of innovation implementation,

- the type of innovation,

- the project type,

- the level of the customer organization,

- the territorial scale of innovation,

- the scale of innovation spread,

- the degree of innovativeness,

- the depth of changes,

- the reason for innovation,

- the stage of the lifecycle of demand for a new
product,

- the nature of the curve of the product lifecycle,

- stages of the product lifecycle,

- the level of technology variability,

- the stage of the technology lifecycle,

- the stage of the innovation lifecycle,

- the duration of the innovation project.

For each characteristic, an appropriate element is
selected from the group of innovation processes. Each
element has its own score from 1 to 8. Then the integrated
assessment is calculated as the arithmetic average of all
characteristics.

Depending on the class of the innovative project,
“risk premium” is established, which characterizes the
forecasted project budget growth (as a percentage of its
value) (Table 6).

Then, the cost of the integrated risk of the innovative
project is determined according to the following formula:

ER — CPRiskkc

100%
where P, is risk probability (Table 5), k, — is budget

growth (Table 6).

Table 6 — Increasing the cost of the project, taking into
account its innovativeness class

Innovati
veness 1 2 3 4 5 6 7 8
class

Budget

growth 00|05 |10 | 20| 50 10 20 30
% (k,)

Conclusions. The analysis of the risk characteristics
of an innovation project showed the need for its
qualitative assessment, taking into account a significant
number of heterogeneous factors. The uncertainty of
innovation processes made experts use scores for
assessing. The developed method considers seven types
of specific risks, indicators and a scale are proposed for
assessing. While assessing the cost of risk, the class of the
project innovativeness is taken into account and the
degree of possible increase in the project budget is
determined.
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