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MODELS OF MAKING DECISIONS TO SELECT THE TECHNIQUES
FOR COUNTERING INNOVATIVE PROJECT RISKS

The subject matter of the study is the risks of an innovative project. The goal of the article is to develop models of making
decisions to select the techniques for countering innovative project risks. The following tasks are solved in the article: the
features of managing innovative project risk are analyzed, a generalized model of the project risk management is
developed, the mechanisms to counter the innovative risks are analyzed, a decision tree is developed to select the technique
to counter innovative project risks, a formalized method and a process model are developed to select a preferred technique
for risk insurance. The following methods are applied — system analysis, project approach, risk-based approach, heuristic
decision-making methods, process models. The following results are obtained: the analysis of the features of managing
innovative project risks showed the possibility of reducing the cost of risk by modern techniques of countering financial
risks, including insurance in its various forms. A generalized model of managing innovative project risks is proposed; this
model includes the stages of developing possible measures to counter risks and making decisions on selecting the preferred
option. The probable types of innovation project risks, methods of their assessment under uncertainty are considered. The
techniques to counter innovation risks, including the types of project risk insurance, are analyzed. A decision tree is
developed to select a technique for countering risk based on a number of its characteristics that are defined according to the
qualitative and classification scale. The suggested technique is formalized for selecting a mechanism to insure project risks,
taking into account the probabilities of specific risks, their costs and the general insurance fund of a project. A process
model is developed to select the preferred technique of insurance, taking into account the integral assessment of an
innovation risk. Conclusions. The use of the developed models while planning the risk management of an innovative
project increases the validity and reliability of decisions concerning the selection of a technique for countering risks, taking
into account the characteristics of specific risks, the magnitude of the integral risk and the features of a particular project.
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Introduction

The implementation of innovative projects is
usually linked with the investment of money to long-
term assets, which result in probable project risks.
Analyzing and developing the techniques for countering
innovation risks is a difficult task of project
management. Decisions made in this area are designed
for long periods of time and, as a rule:

e are a part of the strategy of the firm prospective
development;

e cause significant outflows of funds;

e can become irreversible from a certain point in
time;

e are based on projected assessments of further
costs and revenues.

Therefore, a preliminary analysis is of particular
importance; this analysis is carried out at the stage of
development of an innovative project and contributes to
making sound management decisions. In order to make
a correct analysis of the efficiency of planned capital
investments in innovations, many factors should be
taken into account, the expected efficiency of the project
should be assessed as well as the risks of cash flows and
decisions that will reduce the loss of the project in case
of emergency.

The analysis of recent studies and publications.
The available works on the issues of managing risks of
innovative projects deal with theoretical and practical
grounds for qualitative and quantitative assessment of
risks [1 - 3]. The innovative risk is often determined as
the probability of losses that occur when an investor
invests money in manufacturing new goods and
services [4]. There are various classifications of risks a

business can face while implementing innovative
projects [5, 6].

While analyzing risks, their causes are considered
[7]. The techniques for analyzing risks are developed,
these techniques are the assessment of risks depending
on the peculiarities of enterprise activities, the degree of
the innovation novelty [8], the analysis of the
innovation risk at separate stages of the project life
cycle; and the scale of financial investments is
suggested [9].

There are works dealing with theoretical and
practical issues of the risk management where one of
the important stages is the task of selecting a means of
reducing risks [10,11]. The sequence of risk
management for venture financing has been determined
and the ways for minimizing risks have been described.
In particular, the principles of project construction and
diversification have been emphasized [12-14]. The
issues of minimizing risks are considered basing on the
detalization of risk-forming factors taking into account
the degree of uncertainty of the external environment
[15, 16].

Foreign authors pay great attention to the
development of standards to control credit, financial and
operational risks [17-19].

However, little attention is paid to the issues of
selecting techniques and mechanisms for countering
risks. While making decisions on selecting a technique
for reducing risk, the degree of risk itself is not taken
into account. The peculiarities of innovation risk are not
taken into account as well.

One of the most efficient ways to counter risks is
insurance. This technique is used mainly for credit
institutions or to manage the financial risks of a project
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[20]. Insurance is considered as a system of economic
relations between insurance organizations and project
managers. The need for financial independence of the
project and the interest of the manager in the delegation
of responsibility for the consequences of risk to
specialized organizations are emphasized [21].

The goal of the article is to develop models of
making decisions on selecting the technique for
countering innovative project risks. The tasks to be
solved are:

e peculiarities of managing innovative project
risks should be analyzed;

e a generalized model for managing project risks
should be developed;

¢ mechanisms for countering innovation risks
should be analyzed;

e atree of decisions for selecting the technique
for countering innovative project risks should be
developed;

e a formalized method and a process model for
the selection of the preferred technique of risk insurance
should be developed.

Materials and methods of the study

The main task of managing innovation risks is to
minimize the losses linked with the nonconformity that

1. Risk

identification

Project specific risks

Project content,

have arisen in the course of project implementation. The
risk management process includes the following tasks:

e risk identification;

e risk analysis and assessment;

e the development of measures to reduce the
impact of specified risk factors on innovative processes.

The main consequence of the risk is the overspend
of time and money to achieve the goal by increasing a
number of works and the duration of their fulfilment;
besides there is the possibility that the specified
requirements for the project results will not be achieved.

The generalized model of managing the risks of an
innovative project (Fig. 1) is proposed; this model
includes a number of stages:

1. Identification of probable risks, grouping risks
into categories [21].

2. Risk assessment and analysis:

- assessment of the probability of risk realization,

- assessment of the value of losses - probable
damage,

- qualitative risk assessment by comparing the
obtained quantitative assessments with acceptable
values.

The selection of the assessment technique
dramatically depends on the volume and characters of
the initial data about risk factors.

Risk factors
. . . 2. Risk
Risk classification and assessment
oupin;
grouping Cost increase
4
Risk taking |—»
Scenario method Probability .
JE—— and cost of specific 3. Selecting a g

Economic and Mathematical risks i Lo —

forecasting risk Project infeasibility
management » Risk
Stochastic and dynamic strategy unacceptability
programming

Heuristic methods
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—
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risk reduction
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Risk avoidance method

Loss reduction method|

Risk prevention method

Fig. 1. The generalized model of managing innovative project risks

3. Basing on the analysis of the information
received, taking into account the characteristics of risk
factors, the important issue of analyzing an innovative
project under uncertainty — the selection of risk
management techniques and tools — is solved. The
following basic risk management techniques are used in
the theory and practice of project management:
absorption — taking a risk by taking into consideration
probable losses in general project costs; reducing risk by

controlling, preventing, or insuring it; eliminating risk
by recognizing its inadmissibility.

Risk avoidance actually means the refusal to
implement an investment project or the project
substantial transformation after which the project risk is
practically eliminated. To decrease the risk degree, there
are various techniques: risk avoidance technique; risk
prevention technique; damage reduction technique. Risk
avoidance is directed at the mitigation of risk that
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involves developing intrinsic procedures which
completely eliminate a specific type of risk. Risk
prevention means that project activities are controlled in
such a way that project participants can maximally
affect risk factors and can decrease the probability of an
emergency. Let us consider the features of these actions
in relation to innovative projects. Thus, at the stage of
identifying the risk of innovation, risks of innovation
are most likely to happen if:

e the market rejects the innovation;

o there is no profit planned from the innovation
introduction;

e the actual parameters of the innovation do not
match the planned indicators;

e there are no results of innovation activities by
the deadline specified in the project;

e patent rights are violated;

e the company ‘know-how’ is lost.

At the second stage of the selection of analysis and
assessment techniques, the factors of uncertainty in
making decisions on risk management should be taken
into account. To assess the innovation risk, the
following methods are efficient: scenario method to
check project sustainability or sensitivity; methods of
economic and mathematical forecasting (analysis of
time series and regression-correlation analysis),
methods of stochastic and dynamic programming with a
formalized description of uncertainty.

Scenario method involves developing scenarios for
project implementation under the most probable and the
most unfavourable conditions for some participants. In
the context of each scenario, it is investigated how the
mechanism for making a decision will operate under
appropriate conditions and what the amount of income
and losses will be as well as the project performance
indicators. The decision is considered sustainable if in
all the situations considered, possible adverse effects are
eliminated by the created reserves and reserves or they
are recovered by insurance payments.

The risk of a project under the deviation of
planned economic characteristics can be analyzed by
calculating the sensitivity of key financial criteria of the
project assessment to deviations of these characteristics.
If there is a particular sensitivity to a certain parameter,
more thorough analysis of trends in the change of such a
parameter during the project is required.

The method of the formalized description of
uncertainty is the most preferred but also the most
difficult one in the context of its implementation. This
method includes the following stages:

o describing the entire set of probable conditions
for making the decision (as the system of restrictions on
the values of the main resources of a project) and the
costs, results, and performance indicators corresponding
to these conditions;

e transforming the initial information about the
factors of uncertainty into information about the
individual probabilities of implementation and the
corresponding performance indicators or about the
intervals of their change;

e determining performance indicators of the
decision as a whole taking into account the uncertainty

of conditions for its implementation - the indicators of
expected efficiency [10].

At the third stage of risk management, the
measures for risk countering (mitigating) should be
selected. The system of internal and external
mechanisms of minimizing financial risks involves
using the following basic methods:

1. Diversification - is the distribution of capital
among various investment objects that are not related to
each other directly; this is the most reasonable and
relatively less costly way to mitigate the degree of
financial risk.

2. Reservation of funds (self-insurance) - its
mechanism is based on keeping a part of the financial
resources of the project in reserve, which enables
overcoming the negative financial consequences.

3. Risk insurance is a method that enables reducing
the damage arising while implementing the project due
to financial compensation for losses from special
insurance funds.

Results

Selecting a technique for countering a risk
including the type of insurance generally depends on the
risk probability (P), its cost (the amount of damage) (X)
(Fig. 2) and the way of its behaviour (S).

A

Risk probability

Risk cost (X)

»-

Partial
insurance

Securitization
Self-insurance Insurance

Fig. 2. Recommended techniques of project insurance
depending on the probability of risk and risk cost

Thus, a risk can be characterized by a set of
parameters: R = <P, X, §>. The following values of the
above parameters are considered: P — max/min is the
significant or little probability of the risk; X — max/min is
the significant or little losses from the risk; S € {E, M},
where £ means a single risk, M — a mass one.

Depending on the variant of the combination of
risk parameter values (taking into consideration the
areas singled out in Fig.2), the decision tree for
selecting the way of its countering (Fig. 3).

While managing project risks, a way of insurance
should be selected. Risk insurance can be rejected or
accepted partially (co-insurance) or entirely for
reinsuring. Self-insurance is applied for big projects to
prevent the loss of large financial resources, in addition,
the amount of amount of contributions to the reserve
fund is lower than the level of commercial
contributions. The mechanism of self-insurance lies in
the fact that the reserve fund (designated as SF) is
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formed for the project; this fund that is greater or equal
to the value of probable damage
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Fig. 3. The tree of decisions
on the selection of the technique to counter a risk

Let J risks be identified in the project, p; is
designated as the probability of the /™ risk. In the case of
risk realization, the damage of the project can be equal
to AX ;. If the project manager wants to ensure the

obligatory implementation of the project, the reserve
should be formed that is equal to SF' = max {AX J-} . The

amount of the insurance fee for each risk will be

determined [ (AX)=p;AX;

j- In a general case

J J
Vj: Y 1;(AX)=SF. However 3j:AX;>>[;(AX)
J=1 J
that is, the sum of all risks insurances can be insufficient
to compensate for the probable losses.
To select the mechanism of insurance, the
following technique is proposed:

J
1) if ZAXJ- <SF and p; — min, the mechanism
J=1
of insurance can be applied. Probable losses can be
compensated form the reserve fund,;

J
2) if ZAXJ- <SF and ppin <pj < Pmax (the
J=1
risk probability is mean) or JAX ; < SF u p; — min, the

mechanism of mutual insurance can be applied. The
amount of losses and risks will be redistributed among
the project performers;

J
3) if ZAXI- >SF and pyiy < Pj < Pmax, the
Jj=1
mechanism of commercial insurance should be applied;
J
4) if Y AX;>SF and p; — max, such risks
Jj=1
should be rejected. In this case, the project will be
considered as a high-risk one and it will be very difficult
to insure it.
In case, when the integral risk of an innovative
project is assessed on the basis of specific risks and

many factors are taken into account, a procedure for
selecting the type of insurance is suggested, which
involves the following stages:

1) determining the project stages, where risk
factors can happen;

2) scoring risk factors in groups (technological,
informational, operational, personnel and so on);

3) calculating the integral score of innovation risk;

4) in case if the risk is within the acceptable value
for the given project, assessing the class of the project
innovativeness;

5) calculating the risk “premium”;

6) taking into consideration the cost of risk and
“premium” in terms of the profitability of the project,

7) selecting the type of insurance considering the
value of the innovation risk.

At the final stage, the preferable insurance is
determined by the following rules:

— if the integral assessment of the innovation risk
is R < 0,05, self-insurance is recommended,

—1if 0,05 < R <0,4 — mutual insurance,

—1if 0,4 <R < 0,8 — commercial insurance,

— if R > 0,8 — the project is considered as a high-
risk one, insurance is not recommended.

The process model that reflects the stages, the
transmitted information and the methods used to select
the method of insurance is given in Fig. 4. This model is
a variant of stage 4 decomposition (selection of
measures for risk reduction) of generalized risk
management in case if the project insurance is selected
as the risk management method.

Conclusions

The above analysis of the peculiarities of
managing the innovative project risks shows that risk
costs can be reduced by applying modern techniques of
countering financial risks including various types of
insurance. The generalized model of managing the risk
of an innovative project is proposed; the model includes
the stages of developing probable measures to counter
risks and making decisions on the choice of the
preferred option. The probable types of innovation
project risks, techniques for their assessment under
uncertainty are considered. The mechanisms of
countering innovation risks are analyzed, including
types of project risk insurance. The decision tree was
formed on the choice of a technique for countering the
risk on the basis of a number of its characteristics
defined in the qualitative and classification scale. The
technique for selecting a mechanism for insuring project
risks, taking into account the probabilities of specific
risks, their costs and the general insurance fund of the
project is presented in a formalized view. The process
model was developed to select the preferred technique
of insurance taking into account the integral assessment
of the innovation risk. The use of the developed models
in planning the processes of managing the risk of an
innovative project increases the validity and reliability
of decisions on the choice of a method for countering
risks by taking into account the characteristics of
specific risks, the magnitude of the integral risk and
features of a particular project.
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Fig. 4. The process model for selecting a type of a project insurance basing on the integrated assessment of an innovation risk
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Monesin mpouecca NPUHATHS PelIEHA ! 110 BEIOOPY c1OCO00B NMAPHPOBAHUS PHCKOB HHHOBAIIMOHHOTO NPOEKTA
B. B. Kocenxo

IIpeamerom HcciieOBaHUS B CTaThe SIBISIOTCS PUCKM MHHOBaLMOHHOrO mpoekra. Ileas eTtaren — pa3paborka Moneneit
nporecca NPUHATHSA pPEIeHUil 1o BbIOOpY CrocoOOB MAapUpPOBaHUS PUCKOB MHHOBALMOHHOIO IIpoeKTa. Pemaemble 3apauu:
aHanu3 OCOOCHHOCTEH YNpaBICHUS DPHUCKAMU HHHOBALIMOHHOTO IIPOEKTa, pa3paboTka OOOOIIEHHOH Monenu mporecca
YIpaBICHHUS PUCKAMH NPOEKTA, aHAIW3 MEXaHU3MOB [APUPOBAHMUS MHHOBALIMOHHOI'O pHCKa, pa3paboTka JiepeBa peleHui s
BbIOOpa crioco0a MapUpOBaHUS PHCKOB MHHOBALIMOHHOIO IHPOEKTa, pa3paboTka (OpMaTM30BaHHOIO METOAA U IPOLECCHOMN
MOJIeNI BbIOOpA IMPEIIOYTUTEIBHOrO criocoba crpaxoBaHus pucka. [IpuMeHseMble METOABI: CUCTEMHBII aHAIN3, IPOSKTHBIN
HOAXOJl, PHCK-OPHEHTUPOBAHHBIN IOAXOM, SBPHCTHYECKUE METOIBl NMPUHSATHS PELICHUH, mIpoueccHsle mMonenu. IloayueHHbIe
pe3yabTarbl. [IpoBeleHHBIN aHaIN3 OCOOCHHOCTEH YNpaBIICHUS PUCKAMH WHHOBAILIMOHHOTO IPOEKTa IMOKa3aJl BO3MOKHOCTH
CHIDKEHHSI CTOMMOCTH PHCKOB ITyT€M IIPUMEHEHHS COBPEMEHHBIX METONOB IapHPOBAHMS (DMHAHCOBBIX PUCKOB, B TOM YHCIE
CTPaxOBaHMA B pa3zIMUHbIX ero ¢opmax. IIpemiaraercss 06001EHHAs MOJIENb IIpoLiecca YIPaBICHUsI PUCKaMH HHHOBAILMOHHOT'O
IIPOEKTa, KOTOPasi BKJIFOYAET ITalbl BBIPAOOTKH BO3MOXKHBIX Mep IO IapHPOBAHHIO PUCKOB U NPHUHSITHE PEIICHHS IO BBIOOpY
HPEANOYTUTENBPHOrO BapuaHTa. PaccMOTpEeHB! BO3MOXKHBIC BHBI PHCKOB HHHOBAILIMOHHOIO NPOEKTAa, METOABI MX OLEHKH B
YCIOBHSIX HEOHpPEAeNeHHOCTH. [IpoaHanu3upoBaHsl MEXaHU3MbI NTAPUPOBAHYSI MHHOBALIMOHHBIX PUCKOB, B TOM YHCIIE U BHIBI
CTPaxoBaHUsi pUCKOB NpoekTa. CHopMUPOBAHO AEPEBO PELICHHUIT 110 BBIOOPY crloco0a MapupoBaHUs PUCKAa HA OCHOBE psijia €ro
XapaKTepUCTHK, ONpPE/eICHHBIX B KaueCTBCHHOW M KilaccM(UKAMOHHON mikane. PopManu30BaH IpeJCTaBIECHHBIH METOJ
BbIOOpa MEXaHHW3Ma CTPaxOBaHHMs DHUCKOB IIPOEKTa C YYETOM BEPOSTHOCTEH YaCTHBIX PHUCKOB, MX CTOMMOCTH M OOLIEro
crpaxoBoro (oHna npoekra. PazpaboraHa mpoueccHast Mozelb BbIOOpa IPEANOYTUTENBHOIO CIOC00a CTPAXOBaHUsI C yU4eTOM
HHTETPaJIbHON OLICHKH MHHOBALMOHHOTO prcka. BeiBoabl. IIpuMenenue pa3paOoTaHHBIX MOJieNIel B INIAHUPOBAHUU IIPOLIECCOB
YIIpaBJICHHUS PUCKaMH MHHOBALMOHHOI'O IIPOEKTA IOBBIIIAET 000CHOBAaHHOCTh U JOCTOBEPHOCTb PELICHHI 1O BBIOOPY criocoda
[IAPUPOBAHUS PHUCKOB ITyT€M YdeTa XapaKTePUCTHK YacTHBIX PHUCKOB, BEIMYMHBI HHTEIPAJIBHOIO PUCKAa M OCOOCHHOCTEH
KOHKPETHOT'O IIPOEKTa.

KiroueBble c10Ba: HHHOBAIIMOHHBII POEKT; BEPOSITHOCTD PHCKA; CHI)KEHHE PUCKA; METO/bI IAPUPOBAHUS; CTPAXOBaHHUE.

Mopneni nponeciB NpUAHATTA pilleHs 3 BHOOPY c0co0iB MapupyBaHHs PH3HMKIB iHHOBANIITHOTO NMPOEKTY
B. B. Kocenko

IIpeamerom nociijUKeHHA B CTATTI € PU3MKHM iHHOBalliifHOro mpoekry. Mera crarri — po3poOka Mozeneil mporeciB
NPUHHATTS pillleHb [y BUOOpPY CIOco0iB MapupyBaHHsS PU3MKIB IHHOBALIHHOTO NPOEKTY. 3aBAAHHS, SKi BUPILIYIOTHCS: aHAII3
0cOOIUBOCTEH yIpaBIiHHSA PU3MKAMH 1HHOBALIIHOTO MPOEKTY, pO3poOKa y3arajibHEeHOI MOZeNi IpoLecy YHpaBliHHS PU3HKaMU
MPOEKTY, aHaJi3 MEXaHi3MIB NapUpyBaHHs IHHOBALIIMHOIO PU3KKY, Po3po0Ka JiepeBa pillleHb s BUOOPY criocol0y HapupyBaHHS
PHU3UKIB 1HHOBAaLIHHOrO IPOEKTY, Po3poOka (HOpMasli30BAHOrO METOHy 1 IpoLecHOi Mozxesi BHOOpY Kpaloro crocody
CTpaxyBaHHSI PH3HKY. 3aCTOCOBYBaHI METOIM: CUCTEMHHUH aHAII3, IPOSKTHUH IMiXiJ, pU3HK-OPIEHTOBAaHHUHN ITiAXiM, EBPUCTHYHI
METOM MpPUHHATTA pillleHb, npouecHi mozxeni. OTpumani pesyiabratu. [IpoBeneHuit anami3 ocoOnuBOCTEH yHpaBiiHHA
PHU3MKaMM IHHOBALIIIHOTO IPOEKTY I10Ka3aB MOXJIUBICTh 3HWKEHHS BapTOCTI PU3HUKIB IIUISIXOM 3aCTOCYBAaHHS Cy4aCHHX METOIB
napupyBaHHS (HiHAHCOBMX PHM3HUKIB, B TOMY YHCIi CTpaxyBaHHs B pi3HuX ioro ¢opmax. IIponoHyerbcs y3arajibHEHa MOZIENb
IPOLIECY YIPaBIiHHA PH3MKAMM I1HHOBALiHOrO IIPOEKTY, sIKAa BKJIIOYA€ €TaNM BHUPOOICHHS MOXJIMBHX 3aXOIiB ILONO
[IAPUPYBAaHHSA DPU3UKIB 1 NPUHHATTA pilleHHS 11010 BUOOpY Kpamioro BapianTy. Po3misHyro MOXIMBI BUIM DPU3MKIB
IHHOBAII{HOTO MPOEKTY, METOAH X OLIHKM B yMOBaX HeBM3HaueHOCTi. [IpoaHasni3oBaHO MeXaHi3MHU NapypyBaHHs 1HHOBALIHHUX
PH3HUKIB, B TOMY YMCII i BUAM CTpaxyBaHHS pu3MKiB npoekTy. CHopMOBaHO AepeBO pillleHb 10 BUOOpPY CrIoco0y mapupyBaHHS
PU3UKY Ha OCHOBI psAfy HOro XapakTepuCTHK, BH3Ha4€HHMX Yy sKicHii 1 knacudikauiiiniii mxamax. @dopmanizoBaHO
IPEJCTaBICHUI MEeTO] BUOOPY MEXaHi3My CTpaxyBaHHsS PH3MKIB IIPOEKTY 3 ypaxXyBaHHSIM HMOBIPHOCTEH 4aCTKOBUX PU3MKIB, IX
BAPTOCTi Ta 3arajkHOrO CTPaxoBoro (oHay npoekry. Po3pobieHo NpouecHy Mojens BUOOPY KpaIloro crnocoly cTpaxyBaHHs 3
ypaxyBaHHSIM IHTErpaJIbHOI OLIHKM iHHOBAaLitHOro pu3uKy. BucHOBKH. 3acTocyBaHHS pO3pOONEHHMX MOZENCH B IUIAHYBaHHI
IPOLIECIB YNPABIIiHHA PU3UKAMU 1HHOBALIIHOTO IPOEKTY Ii/IBHINYE OOIPYHTOBAHICTh i JOCTOBIPHICTH pillleHb HO BUOOpY
croco0y MapupyBaHHS PU3MKIB IUIAXOM YPAaXyBaHHS XapaKT€PUCTUK YACTKOBHMX PU3MKIB, BEIMUMHU IHTErPaIbHOIO PU3UKY Ta
0cOOINBOCTEH KOHKPETHOTO TIPOEKTY.

KurouoBi ci10Ba: iHHOBaLifHUI TPOEKT; HMOBIPHICTb PU3HKY; 3HWKEHHS PU3HKY; METOAU [TAPUPYBAHHS; CTPAXyBaHHS.
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