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ABSTRACT

Inordertomaintaincompetitivepositionsintheindustrialmarket,anenterpriseshoulduseinnovative
approachesbasedonconstant analysisof the economicenvironment and forecastingofpossible
technological changes in it. The purpose of the study is to investigate the problem of strategic
managementofaninnovativemarketingorientationenterpriseinordertodetermineitscompetitive
positionintheindustrialmarket.Thearticledealswithanexampleofthepracticalapplicationof
themethodologyforconstructinginnovativedevelopmentscenariosanddescribestheresultsofthe
applicationofeachstepwiththehelpofreframingtheoryandmethodsofeconomicandmathematical
modeling. The integral indicators of the state of the external and internal environment of the
enterprisearedetermined,whichallowstotakeintoaccounttheuncertaintyfactorintheselection
anddevelopmentof thestrategy.Asaresultof theresearch,scenariomodelingwasproposedto
determinethescenariosofenterpriseinnovativedevelopment.

KeywoRdS:
Scenario Approach, Scenarios, Strategic Management, Innovative Potential of Enterprise, Innovation 
Development, Innovation Strategy, Reframing, Frame

INTRodUCTIoN

Transformational changes in the economy necessitate the adaptation of Ukrainian industrial
enterprises to the new economic environment, its requirements and laws. Under the pressure of
externalcircumstances,enterprisesareforcedtoconstantlydevelop,tocreateadditionalcompetitive
advantages,whichispossibleonlyinthesystemofadequateandtimelychanges.However,changes
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intheeconomicenvironmentarehappeningsoquicklythatbusinessesneednotonlytobeprepared
forthem,butalsotohaveacase-by-casescenario(Meshko,2008).Developingandevaluatingseveral
scenariosinthefuturewillhelpyouchooseyourenterprisedevelopmentstrategy.Thesearguments
determinetherelevanceofthisstudy.Thefirststeptoimprovingthestrategicmanagementofany
enterprise in themanagementsystemis toassess its readinessforstrategicchange,namely: it is
necessarytodeterminethefeasibilityandfeasibilityoftheirimplementation.Thepossibilityofchange
dependsbothontheconditionsexistinginsidetheenterprise(internalfactors)andontheconditions
prevailingintheexternalenvironment(externalfactors)Voronkov(2010),Pereverza(2012).Inthe
constructionofthemodel,oneofthemostimportanttasksisthechoiceofindicatorsthatcharacterize
theactivityoftheenterprise,aswellastheidentificationofinternalandexternalfactors,thedegree
oftheirinfluenceandlimitvaluesindifferentproductionprocessesandsituations.

Thedevelopmentofaspecificapproachwithitstoolsforanalyzingthedevelopmentofcomplex
systemsisduetotheneedforstrategicprediction,especiallyincaseswhereinashorttimethefactors
ofmicroandmacroenvironmentchangedramatically,newopportunitiesforbusinessexpansionor
diversificationarise,or theframeworkconditionsofenterpriseactivitychangeRobinson,Burch,
Talwar,O’Shea&Walsh(2011),VanNotten(2006).

PJSC“InterpipeNizhni-DniproPipelinePlant”,specializingintheproductionofseamlesspipes
fortheextractionandtransportationofproductsintheoilandgasindustry,specialpurposepipesfor
theengineeringandenergyindustries,generalpurposepipesandbundlestransport.

The lackof sufficient funds shouldnot impede the implementationofpromising innovative
projects.Theactivityoftheenterpriseshouldbeguidedbycreationandattractionofthoseinnovations
whichinthecurrentconditionswillallowtocreatesustainablecompetitiveadvantages.

So,wecanidentifythemarketingmanagementproblemthatPJSC“Interpipe”isfacing:assessing
thecurrenteconomicstatusoftheenterprise,aswellasdecidinghowtochoosekeyareasforstrategic
changemanagement throughscenariomodeling,dependonwhere theenterprise frame is in the
currentperiod,andinwhichitplanstobeinthefuture.

Thepurposeofthisworkistoinvestigatetheproblemofstrategicmanagementofanenterprise
ofinnovativemarketingorientationinordertodetermineitscompetitivepositionintheindustrial
market.Toachievethisgoalintheworksetthefollowingtasks:

• to substantiate the feasibility of implementing the scenario approach as a mechanism for
implementingthestrategicobjectivesoftheenterprise;

• toevaluatetheexternalandinternalconditionsofchangeandtoprovideanintegratedassessment
oftheexternalandinternalenvironmentsoftheenterprise;

• todeterminethescenariosoftheenterprisedevelopmentonthebasisofcalculationsofintegral
indicatorsofthestateoftheexternalandinternalenvironmentsoftheenterprise.

Thepaperisorganizedasfollows.Inthenextsectiondiscussestheresearchmethodfollowedby
acomprehensivereviewoftheliteratureonthetopicscoveredinthestudy.Then,empiricalfindings
arereported.Finally,thelastsectionprovidesvalidconclusionsandsuggestionsforfurtherresearch.

LITeRATURe ReVIew oN eRP dePLoyMeNT

Inordertoexplorethisissueandtobetterunderstandmanagementissues,aliteraturereviewwas
conductedtostudytheavailabletheoreticalandempiricalworkonscenariomodeling.Theresults
ofthepreliminaryreviewarepresentedinanotherstudy(Stebliuk,2017),wherethepossibilityand
feasibilityofcarryingoutanumberofchangesrelatedtotheinnovativedevelopmentandreorientation
oftheenterprisetostrategicadvantageswereidentifiedthroughthescenariomodelingoftheconditions
forstrategicchangesintheenterpriseandtheconstructionoftheframestructure.
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ItshouldbenotedthattheissuesofscriptplanningbegantobeactivelydevelopedbyAmerican
andGermaneconomists,futuristsandspecialistsinthefieldoftechnologydevelopment.Scenario
planninghasbeenappliedinstrategicmanagement,fromthestandpointofensuringthedevelopment
oforganizationsinachanginganduncertainenvironmentVanNotten(2006),Rindgland(2009),
Lindgren&Bandhold(2009).

Thescenarioapproachinvolvesconductingascenariostudy,duringwhichseveralalternative
scenarios are constructed.Analyzingconstructed scenarios, researchers can formulate a strategy
fortheobjectunderstudyAyodele,Innocent,&Garba(2019),Omarov(2011),Kwilinski,Pajak,
Halachenko,Vasylchak,Pushak,&Kuzior(2019),Popov(2008).

Theresearchidentifiedtheneedforascenario-basedapproachtoanalyzetheeconomicprocesses
of industrialdevelopment,whichallowsone todeterminewithcertaindegreeofprobability the
possibletrendsandrelationshipsofmacroeconomicfactorsthatshapethebusinessenvironmentof
enterprisesSchoemaker(2004),Shandova(2017).

Porter(2005)sawthedevelopmentofalternativescenariosasanimportant tool to takeinto
accounttheuncertaintyfactorwhenselectinganddevelopingastrategy.Applicationofscenarios
allowsthecompanytoavoiddangerous,narrowlydirectedforecastsofthefuture.

However,atthistime,thepracticalapplicationofthescenarioapproachisnotcomprehensive
enough. In the field of forecasting andmanagement decisions require further elaborationof the
development,includingthemodelsandinformationbasesneededtoselectthemosteffectiveoption
forimplementingtheoverallstrategyofthecompany.

Therefore,updatingmarketingeffectivenessandfindingoptimalstrategicsolutionsisoneofthe
problemsthatneedstobeaddressedfirstKovalchuk(2012),Sibirskaya(2004),Rach,Rossoshanska,
Medvedieva,&Yevdokymova(2019).

An essential part of the scenario study in thepaper is the chosen methodology of scenario
constructionusingthetheoryofreframing(Voronkov,2010),whichprovidesacertainsequenceof
stepsandmethodsoneachofthem.Thechoiceofmethodologicalapproachesbasedoneconomic
andmathematicalmodelingdependsonthenatureoftheinformationavailable,thepossiblemethods
forobtainingitandtheconditionsoftheresearch.Comparedwiththepreviousstudies,theproposed
methodological toolkit provides an alternative to the strategic choice of scenarios of enterprise
developmentintheconditionsofinnovationandmarketingorientationintheindustrialmarket.

Accordingtothestudy,theuseofmodernvaluationmethodsintheformationofstrategicpositions
oftheenterpriseintermsofinnovation-marketingorientationisnecessarytoincreaseitscompetitive
status(Farhshatova,O.,Zaharov,S.,Vereskun,M.,&Kolosok,2019).Inordertomaintaincompetitive
positionsintheindustrialmarket,anenterpriseshoulduseinnovativeapproachesbasedonconstant
analysisoftheeconomicenvironmentandforecastingofpossibletechnologicalchangesinit.

Themainquestionoftheresearchistodeterminethefeasibilityofformingenterprisedevelopment
strategiesusingascenarioapproachtodetermineitscompetitivepositionintheindustrialmarket.

ReSeARCH MeTHodoLoGy

Themethodologyforconstructingscenariosofinnovativedevelopmentoftheenterpriseinmodern
conditionsispresented.Theproposedmethodologyconsistsofthreesteps(assessmentofthestateof
theexternalenvironment,assessmentofthestateoftheinternalenvironment,definitionofthescenario
ofenterprisedevelopment),foreachofwhichmethods,characterofinputandoutputinformation,
practicalrecommendationsaredescribed.Differentmethodsmaybeusedateachstage,depending
onthetasksoftheparticularstudy,system,orobjectforwhichthescenarioisbeingmodeled.

In modern conditions there is a considerable number of methods of estimating the level of
investment potential of enterprises, the main of which are: expert and scoring methods, rating
comparative analysis, method of analogies, factor analysis, modeling methods and economic-
mathematicalmethods.Oneofthecomplexapproachesofestimationoftheinvestmentpotentialof
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theenterpriseisitsestimationonthebasisofintegralindexandcomparisonwiththereferencevalue.
AnalyzingdifferentapproachesandtechniquesforevaluatinginnovationpotentialKovalchuk(2012),
Pereverza(2012),Shandova(2017),weconsiderthetheoryofreframingVoronkov(2010).Theessence
ofreframingistoseethingsindifferentperspectivesorindifferentcontexts.Theframeisconsidered
asamulticomponentconcept,asemanticrepresentation,amodelcontainingacertainamountof
information,describingastereotypicalsituation,afragmentofreality.Itisaunitofknowledgethatis
hierarchicallyorganizedaroundacertainconcept,containinginformationabouttheessential,typical
andpossibleforthisconcept,whichconsistsofnodesandconnectionsbetweenthem.Therefore,
framesaretheframeworkforconsideringtheneedanddirectionofstrategicchangeinthefactory.

Thetheoryofreframingisbasedonascenarioapproach.Thereare9frames,whicharedetermined
bytheintegralstateofboththeexternalandinternalenvironmentofthefactory.Theymeetcertain
scenariosofinnovativedevelopmentoftheenterprise.Determinetheintervalsofvaluesoftheintegral
indicatorofthestateoftheexternalandinternalenvironment.Consideringthepossiblevariantsof
therelationbetweentheinternalstateofthefactoryandthestateoftheexternalenvironment,itis
necessarytodefinecertainscenariosofinnovativedevelopmentofthefactory.

Beforeimplementingadevelopmentstrategy,itisnecessarytoevaluatethefirm’sresourcesusing
thefollowingmethods:PESTanalysis–toidentifythepolitical,economic,socialandtechnological
factorsoftheenvironmentthatinfluencetheactivityoftheenterprise;reframing–toevaluatethe
innovationpotentialoftheenterpriseVoronkov(2010);ABC-XYZanalysis–toevaluatethestability
ofsalesandpurchaseofenterpriseproducts;expertanalysis–toevaluateenterprisecompetitiveness,
corporate culture and personnel policy effectiveness; Competitiveness polygon – for visualizing
thestrengthsandweaknessesofcompetingfirmsrelativetoeachother;“price-quality”matrix–to
determinethecompetitivepositionofenterprises;correlation-regressionanalysis–toevaluatethe
relationshipbetweenthenationalcurrencyexchangerateandthemainmacroeconomicindicators;
taxonomy–todeterminetheoptimalcapitalstructureoftheenterprise;SWOT-analysis–todevelop
astrategyofenterpriseinnovationactivity;D.Kirkpatrick’smodelforassessingtrainingandstaff
developmentKirkpatrick(1996);personaltypeofinterviewing–forconductingquestionnaireof
employeesandmanagementoftheenterprise.

Thus, theconstructionofa framestructurebymeansofscenariomodelingofconditionsof
implementationofstrategicchangesat theenterpriseprovidesanopportunityandexpediencyof
carryingoutanumberofchangesconcerningtheinnovativedevelopmentandreorientationofthe
enterprisetostrategicadvantages.

An analytical review of the works Shapovalova (2016), Lotariev (2016), Meshko (2008),
Kwilinski,Pajak,Halachenko,Vasylchak,Pushak,&Kuzior (2019)showed that themajorityof
authorsdidnotpayenoughattentiontothepracticalapplicationofthescenarioapproachinthesphere
ofmetallurgicalenterprisesactivitymanagement,andnoclearmethodologyforitsapplicationwas
formed.Itshouldbenotedthatthemethodologyvariesdependingonthespecificareaofoperation
ofaparticularenterprise.Inthiscase,itisappropriatetoapplyascenarioapproachwidelyusedby
foreigncompanies,whicharethemaincompetitorsfordomesticproducers.

ReSULTS ANd dISCUSSIoN

Inthescenariostudy,thefollowingstepscanbedistinguished:

• toevaluate theexternalconditionsofchangeandtoprovideanintegratedassessmentof the
externalenvironmentsoftheenterprise;

• toevaluate the internalconditionsofchangeand toprovidean integratedassessmentof the
internalenvironmentsoftheenterprise;

• todefinescenariosofenterprisedevelopmentonthebasisofcalculationsofintegralindicators
ofthestateofexternalandinternalenvironmentsoftheenterprise.
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Step 1. Assessment of the external environment of the enterprise
Theassessmentoftheexternalenvironmentisbasedonscenariomodeling(reframingtheory).The
stateoftheexternalenvironmentistobeevaluatedusingtheintegralindicatorofthestateofthe
externalmediumA,whichhasthreelevels:favorableexternalenvironment(A3),neutralexternal
environment(A2),unfavorableexternalenvironment(A1).Todeterminethecurrentlevelofindicator
A,itisproposedtousetheintegralestimatea.

TakingintoaccounttheunclearnessoftheindicatorAandbasedonthecalculatedvalueofa,
adiagnosisofthestateoftheexternalenvironmentoftheenterprise,whichisunclear,ismade.To
recognizetheconditionAusetheintervalsofvaluesoftheintegralindex(Table1).

According to the results of PEST analysis, political and economic factors have the greatest
influenceontheactivityoftheenterprise.

Evaluation of Markets – а1

LetusanalyzethevolumesofproductionandsalesofthemainproductsinTable2.
Todeterminewhichproductgroupismostprofitable,andtofocusonitsdevelopment,weuse

theABC-analysismethod.WepresenttheresultsoftheanalysisinTable3.
Thesetablesshowthatingroup“A”includes40%ofpositions-wheels,pipesseamlesshot-

deformedandcold-deformedgeneralpurpose,whichmakeup75.55%ofthetotalvolumeofthe
orderportfolio.Inthiscase,19.02%ofthetotalnumberofordersisprovidedbyseamlesshot-formed
pipesforpipelines,bearings,machine-building.Thelast3positionswereingroup“C”.Theirshare
inthetotalnumberoforderswas5.43%.

Table 1. Fuzzy intervals of values of the integral status indicator the external environment of the enterprise

Characteristic external 
environment

Levels of integral indicator of the external environment

unfavorable environment neutral environment favorable environment

Levelsofintegral
indexA А1 А2 A3

Fuzzyintervalsofvaluesofintegral
indexA 0-0.4 0.3-0.7 0.6-1

Table 2. Production volume of main products of PJSC “Interpipe” in 2015-2017

Indicator
Amount, thousand UAH An absolute change 

over the period 
2016/2014 (+,-)

The pace of change, %

2015 2016 2017 2016/2015 2017/2016

Productionvolume,
thousandUAH 5164225 4919060 4504745 -659480 -4.747 -8.423

Productionvolume,
thousandtons 401792 247665 249588 -152114 -38.360 0.776

Includingspecies:

Seamlesssteelpipes 114653 96994 100993 -13660 -15.402 4.123

Solidrolledrailwheels 120543 93599 105298 -15245 -22.352 12.499

Casingpipesandcouplings
thereto 166596 57072 43297 -123299 -65.742 -24.136

Costofsales,thousandUAH 5080381 5166529 4272759 -807622 1.695 -17.299
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Tocomparethestabilityofsalesofgoodsof theenterprisewewillcarryoutXYZanalysis
accordingto2017.WecombineABCandXYZresultstoidentifykeyproductsandreasonsthat
affectorderquantity.Accordingtotheclassificationofgoodsoftheenterprisebytheirprofitability
andstabilityofsalethedistributionofgoodsbygroupsisshowninFigure1.

ProducttypesAX,AY,BXprovidethemaincommodityturnoverandaresteadilysold,soitis
necessarytoensuretheirconstantavailability.ThecategoryAZ,BY,CXneedsattentionastheseare
importantproductswithvolatilesalesorlowprofitability.ThecategoryBZ,CY,CZrequirescareful

Table 3. The results of the analysis of the product order are summarized

Group Number of 
orders

Share of total 
orders, % Number of items Share in the total number of 

positions, %

А 64528 75.55 4 40

В 16244 19.02 3 30

С 4637 5.43 3 30

Total 85409 100 10 100

Figure 1. Distribution of goods by groups by profitability and sales stability
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analysis.Theseproductscanberemovedfromtherangeiftheyareinresidues.Basedontheresults
obtained,weassigna1to0.27.

Estimation of Human Resources – a2

Everyyearthebasiceducationalestablishmentsofthecityandtheregionreleaseyoungspecialists,
whoarethemainsourceoflaborreserveforPJSC“Interpipe”.AccordingtoTable4,itisevident
thattherearelaborresourcesinthelabormarket,whicharerepresentedbypersonswhohavebeen
educated inhighereducationalestablishmentsof thecityandregionbyspecialties thatmeet the
requirementsoftheemployersofPJSC“Interpipe”.

TheanalysisofthevacanciesopenonthesitesofPJSC“InterpipeNPP”ua.jooble.org,neuvoo.
com.ua,dnepropetrovsk.trud.com.Asthelistincludesasmallnumberofvacanciestoreplace,and
thenumberofuniversitystudentsismuchlarger,itcanbeconcludedthatthelabormarketisfullof
manpower.Therefore,youcanassigna2to0.7.

Competition Assessment – a3

FortheassessmentofcompetitiontheenterprisesthatcompetewithPJSC“Interpipe”inthepipe
industrywereselected:JSC“DnipropetrovskPipePlant”,PJSC“DnepropetrovskMetallurgicalPlant
namedafterComintern”,PJSC“SentravisProductionUkraine”,PJSC“KhartsyzskPP”.

Competitive analysis is performed in three stages: monitoring of factors of competitive
environmentandassessmentofmarketattractiveness;researchofcompetitors;assessmentof the
enterprise’scompetitivenessandidentificationofitscompetitiveadvantages.Therearethreemain
competitiveadvantages:organizational;functional;basedonrelationshipswiththeenvironment.

Afteranalyzingtheresultsobtainedandcalculatingtherelativelevelofcompetitiveness,we
canconclude:ahighlevelofcompetitionisobservedbetweenPJSC“Interpipe”andPJSC“Centravis
ProductionUkraine”–sumofweightedestimatesof93and90pointsrespectively(maximumpossible
-110).

As competition between companies dictates rigorous technological discipline, requires high
qualityproductsatthebestpricefortheconsumer,itisadvisabletoconsiderwhatstrategiesPJSC
“Interpipe”andPJSC“CentravisProductionUkraine”follow.

On thebasisofexistingdata, it isproposed toconstructa“price-quality”matrix (Figure2)
todeterminethecompetitivepositionsofthecompaniesof“Interpipe”and“SentravisProduction
Ukraine”,whichareassignednumbers“1”and“2”,respectively.

Table 4. Availability of labor resources for PJSC “Interpipe NTZ” in the labor market of Dnipropetrovsk region

Educational institution Speciality Number of graduates by 
speciality

Together with the graduates of the 
educational institution

NationalAcademyof
MetallurgyofUkraine

−management
−ecology
−metallurgy

30
20
326

376

DniprovskStateTechnical
University

−management
−ecology
−metallurgy

25
20
120

165

DniproIndustrialCollege −management
−metallurgy

60
85 145

DniproCollegeofMetallurgy metallurgy 60 60

Total 746
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TheconstructedmatrixmadeitpossibletoseethatPJSC“Interpipe”adherestothestrategyof
highvalue,whichprovidesthathighqualitygoodsatlowpricesareextremelyprofitable.Thatis
whyweproposetoassignavalueof0.4toa3.

Valuation of Promotion Products –а4

Mostdomestic industrialenterprises, includingmetallurgicalcompanies,useofficialwebsites to
promotetheirproductsandmarketpositioning.Weanalyzethewebsiteoftheinvestigatedenterprise
incomparisonwiththemaincompetitorofPJSC“CentravisProductionUkraine”inthefollowing
directions:

• homepage;
• informativesection;
• informationrefreshrate.

Todeterminewhichsiteusersprefer,thepeerreviewmethodwasused,whichinvolvesscoring
ona5-pointscale.SincetheHomepagedirectionincludesseveralevaluationcriteria,itisadvisable
tocalculatethenumberofpointsusingthearithmeticmean.Ananalysisofthecompanies’websites
showedthattheInternetresourceoftheenterprisePJSC“CentravisProductionUkraine”hasahigher
scoreof14.5points,whilethePJSC“Interpipe”has9.5points,whichallowstoassignafactorof
a4to0.33.

Assessment of Tax Burden – a5

Theleveloftaxationhasasignificantimpactontheeconomicperformanceoftheenterprise.The
intensityoftaxplanningactivitiesdependsonhowhightheleveloftaxpressuretheenterpriseis
experiencing(Table5).Calculationsshowthatthetaxpressureintheperiodfrom2013-2017isless
than1%,a5correspondsto0.3.

Figure 2. Matrix “price-quality” analysis of competitive positions of PJSC “Interpipe” and PJSC “Centravis Production Ukraine”
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Assessment of the Dynamics of Exchange Rates – a6.
Anassessmentofthedynamicsofexchangeratesisnecessarytominimizecurrencyrisksbyproperly
selectingthecurrencyoftheprice,balancingpaymentsandreceiptsinforeigncurrency,accelerating
ordelayingpaymentforthedeliveredgoods(Table6).

To identify exchange rate factors, let us analyze the relationship between the dynamics of
fundamentalfactorsandthehryvniaexchangeratesfor2012–2017(Y1isapairofUAH/USD,Y2
isapairofUAH/EUR).Fundamentalfactorsarerepresentedbymacroeconomicindicators:X1-the
balanceofexportsandimportsofgoodsandservices,USDmillion;X2-moneysupply(M3unit),UAH
million;X3-NBUdiscountrate,%;X4-volumesofsaleofgovernmentsecuritiesintheprimarymarket,
thousandpieces;X5-moneyoutsidebanks(unitM0),UAHmillion;X6-consolidatedbudgetdeficit,
in%ofGDP;X7-fixedcapitalinvestments,UAHmillion;X8-externaldebt(directandguaranteed),
USDbillion;X9-NBUgoldandforeignexchangereserves,millionUSD;X10-moneyvelocity,number
ofrevolutions;X11-ConsumerPriceIndex,%.Commontobothexchangeratesisthematerialityof
suchafactorastheexternaldebtandtheinsignificanceoftheinvestmentinfixedassets.Withother
fundamentalfactors,thecouplingdensityofeachpairofexchangeratiosdiffers.Therefore,weassign

Table 5. Calculation of the tax burden of PJSC “Interpipe”

Indicator Year

2013 2014 2015 2016 2017

Thetaxburden,thousandUAH 7921 9274 9326 9149 10940

Grossvalueadded,thousandUAH
including 940780 815966 881981 1231174 760679

grossprofit 338966 270531 259101 917131 325837

laborcosts 354686 460001 314518 276672 278239

amortization 1634432 1546498 1455600 2424977 1364755

Theleveloftaxpressure,% 0.48 0.60 0.64 0.38 0.8

Table 6. Correlation coefficients between fundamental factors and exchange rates

Y1 X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 Y2

У1 1 0,581 0,797 0,758 0,781 0,979 0,533 0,951 0,181 0,858 0,529 0,997

Х1 1 0,673 0,808 0,805 0,475 0,128 0,352 0,875 0,227 0,794 0,608

Х2 1 0,508 0,971 0,760 0,311 0,757 0,306 0,702 0,296 0,773

Х3 1 0,627 0,679 0,015 0,529 0,631 0,390 0,953 0,792

Х4 1 0,742 0,212 0,676 0,511 0,641 0,454 0,769

Х5 1 0,635 0,956 0,103 0,936 0,426 0,972

Х6 1 0,719 0,384 0,803 0,264 0,518

Х7 1 0,092 0,925 0,255 0,935

Х8 1 0,124 0,738 0,222

Х9 1 0,098 0,835

Х10 1 0,574

Y2 1
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thevalueofa6to0.38.AfterevaluatingtheexternalenvironmentofPJSC“InterpipeNPP”,wecalculate
theintegralindicatorAasthearithmeticmeanofallindicators.TheresultsareshowninTable7.

AccordingtothecalculationsandTable1,weobtaintheleveloftheintegralindexAandthe
neutralmedium(0.42).

Step 2. Assessment of the Internal environment of the enterprise
Thestateoftheinternalenvironmentistobeassessedusingtheintegralindicatorofthestateofthe
internalenvironmentB,whichhasthreelevels:crisisstate(B1),stateofstabilization(B2),stateof
innovativedevelopment(B3).

ItissuggestedtousetheintegralestimatebtodeterminethecurrentlevelofindicatorB.Taking
intoaccountthelackofclarityofindicatorB,fuzzyintervalsofvaluesweredevelopedtoidentify
thestateoftheenterprise(Table8).

Assessment of Financial Position − b1

InordertoassesstheimpactoftheeconomicenvironmentofPJSC“Interpipe”,itisnecessaryto
findtheoptimalrelationshipbetweenequityandloansourcesoffinancing.Thecalculationsandthe
obtainedresultsaregroupedinTable9.Asaresultoftheanalysis,anegativetrendinthelevelof
taxonomicindexwasrevealed.Therefore,thevalueofb1mustbeassignedavalueof0.43.

Assessment of the technical condition of the enterprise – b2

AnassessmentofthetechnicallevelofdevelopmenthasshownthatPJSC“Interpipe”requirestechnical
re-equipment,whichremainsoneofthemainconditionsforcompetitivenessofproductsintheworld
markets.Inthefieldofpipeproduction,wheremarketsareextremelycapaciousandcompetitive,the
issuesofproductionmodernizationareofparticularrelevance.Theprocessesofintroductionofnew
technologiesandequipment,developmentanddevelopmentofproductionofnewtypesofproducts
bydefinitionmustbecontinuous.Thus,theindexb2is0.32.

Table 7. Assessment of the external condition of the enterprise

Designation Indicator Value

a1 Evaluationofmarkets 0.27

a2 Estimationofhumanresources 0.70

a3 Competitionassessment 0.52

a4 Valuationofpromotionproducts 0.23

a5 Assessmentoftaxburden 0.4

a6 Assessmentofthedynamicsofexchangerates 0.38

а Externalassessment 0.42

Table 8. Fuzzy intervals of values of the integral status indicator the internal environment of the enterprise

Characteristic internal 
environment

Levels of integral indicator of the internal environment

unfavorable environment neutral environment favorable environment

Levelsofintegral
indexB B1 B2 B3

Fuzzyintervalsofvaluesofintegral
indexB 0-0.4 0.3-0.7 0.6-1
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Assessing the scope of innovation – b3

SWOTanalysisinvolvesthedevelopmentofanexpandedmatrixforthedevelopmentofenterprise
innovationstrategy.Innovationandenterpriseareseenasinternalfactorsandmarketandconsumers
asexternal.Theanalysisrevealsthestrengthsandweaknessesofeachinternalfactor,aswellasthe
opportunitiesandthreatsthatflowseparatelyfromtheconsumercharacteristicsandfeaturesofthe
markettowhichtheenterpriseisinnovating.TheconstructionoftheextendedSWOT-matrixallows
tochoosetheoptimalvariantofstrategiesforpreparationforitsfurtherimplementation.Atpresent,
thecompanyhassatisfactoryfinancialsupportforcurrentinventoriesandcosts.Theimplementation
ofinnovativedevelopmentstrategiesrequirestheinvolvementofsignificantexternalfunding.Based
onthedataanalyzed,wecanconcludethattheindexb3is0.32.

Assessment of Training and Staff Development – b4

Toevaluatetheareaoftrainingandstaffdevelopment,themodelofKirkpatrickwasproposed.Its
useallowstoevaluatethesatisfactionofemployeeswiththeeducationalprogram,todeterminetheir
abilitytousetheacquiredknowledgeinpractice.Inordertoevaluatecorporateculture,asurveyof
100employeesand100managementrepresentativesoftheenterprisewasconducted.Asaresult,
minordifferenceswerefoundbetweentheirviews,whicharenotcritical.

Assessment of Corporate Culture – b5

The corporate culture ofPJSC“InterpipeNPP”wasquantifiedbyquestioning and interviewing
employeesoftheenterprise.100employeesand100managementrepresentativestookpartinthesurvey.

Theevaluationquestionsaredividedintothreeblocks.Theratingscaleproposesa3-pointsystem,
accordingtowhich3pointscorrespondtothehighestlevel,2pointstoanacceptablelevel,1point
toanunsatisfactorylevel.AsaresultofthecorporatecultureofPJSC“InterpipeNPP”,therewere
nosignificantdifferencesbetweentheviewsoftheemployeesandthemanagement,buttheyarenot
critical.Asaresult,b5is0.53.

Assessment of the Effectiveness of Personnel Policy – b6

Table10shows the resultsof theexpert survey inaccordancewith theproposedapproach. It is
proposedtodividetherespondentsinto2groups:internalexpertsofthepersonnelofthepersonnel
ofPJSC“InterpipeNPP”,externalexpertsoftherepresentativesofscientificcircles.

ItcanbetracedthatthepersonnelpolicyofPJSC“InterpipeNPP”hascharacteristicsofactiveand
reactivetype,whichshowthatthemanagementmonitorsproblemsinworkwithpersonnel,analyzes
thecausesoftheirdevelopmentandsolvesthemwiththehelpofanti-crisispersonnelprograms.
Therefore,thefactorb6canbeassignedavalueof0.49.

Table 9. Elements of taxonomy coefficient calculation

Years Distance between indicator and benchmark (ci0) Indicatordi Integral taxonomy indicator (I)

2013 6.60 6.60/10.45=0.63 1 0 63 0 37� �. .

2014 6.20 6.20/10.45=0.59 1 0 59 0 41� �. .

2015 3.68 3.68/10.45=0.35 1 0 35 0 65� �. .

2016 9.10 9.10/10.45=0.87 1 0 87 0 13� �. .

2017 8.13 8.13/10.45=0.78 1 0 78 0 22� �. .
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Theresultsoftheevaluationoftheinternalstatearepresentedintable11.Accordingtothe
calculationsandtable8,theleveloftheintegralindexBisthestabilizationstate(0.46).

Accordingtothecalculationsandtable8,theleveloftheintegralindexBisthestabilization
state(0.46).

Accordingtotheresultsofthestudy,theexternalenvironmentoftheenterprisewasestimated
at0.42andtheinternalenvironmentat0.46,thentheenterprisegottothepointwithcoordinates
(0.42;0.46),thatis,inframeC5-stateofstabilizationoftheenterpriseintheconditionsofneutral
externalenvironment(seeFigure3).

Step 3. defining the scenario of enterprise development
Вasedontheperformedcalculationswecanascertaininadditiontoasufficientlydevelopedexternal
environment,anenterprisecannotkeepitsinternalenvironmentatahighlevel,buttheenterprisestill
hassignificantprospectsforstrategicchange.Thatis,changesintheenterprisecanleadittoframes:
C8isanoptioninwhichthestateoftheenvironmentwilldeterioratebuttheinternalenvironment,
onthecontrary,willimprove;

• C9isthebestofalloptionswhenahighenvironmentalscoreiscombinedwithahighinternalrating.

ThefollowingenterprisedevelopmentscenarioscanbeproposedtogetintotheC9frame:

Table 10. The weight and the degree of implementation of the principles of personnel policy according to experts

Principle of personnel policy of the enterprise
Internal experts Internal experts

Weight The degree of 
implementation, % Weight The degree of 

implementation, %

CompliancewiththeHRpolicycourseofthe
enterprisestrategy 8.6 44 6 19

Promotiontoseniorpositionsonlytheiremployees 3.1 10 4.5 28

Scientificvalidityofpersonnelpolicy 7.2 25 4.5 30

Orientationtothecurrentlocalizationofdestructive
phenomenainthefieldofwork 2.2 35 3.9 10

“Transparency”foremployeesofanylevelwhen
takingonanyposition 5.1 40 2.2 15

ResourceSupportforPersonnelPolicy 7.0 45 8.1 32

Table 11. Assessment of the internal state of the enterprise

Designation Indicator Value

b1 Evaluationoffinancialindicators 0.43

b2 Assessmentofthetechnicalconditionoftheenterprise 0.32

b3 Assessingthescopeofinnovation 0.32

b4 Assessmentoftrainingandstaffdevelopment 0.67

b5 Assessmentofcorporateculture 0.53

b6 Managementevaluation 0.49

b Assessmentofinternalstatus 0.46
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• stabilization and improvementof the financial sector (for example, to establish a systemof
settlementswithcreditorsthroughestablishingrelationswithdebtors);

• introductionofinnovationsattheenterprise;
• establishingvaluesandtraditionsofcorporateculture,whilesupportingotherfactors(production,

internalcommunications,stafftraininganddevelopment,management).

Asaresultofscenariomodeling,itispossibletocomeupwithastrategythatwillbeacceptable
inanyscenario.

Beforedeterminingthedevelopmentstrategyfortheselectedscenarios,itisnecessarytoevaluate
thefirm’sresources.Thecreationandimplementationofbasicinnovationrequiresadequatelogistical
supportandhighlyqualifiedscientificandtechnicalstaff.Theactivityoftheenterpriseshouldbe
guidedbycreationandattractionofthoseinnovationswhichinthecurrentconditionswillallow
creatingsustainablecompetitiveadvantages.

Thetoolofchoiceofstrategyofenterprisedevelopmentcanserveasamatrixofalternative
variants(table12).

Figure 3. Frame structure of PJSC “Interpipe NPP” enterprise development

Table 12. A matrix of alternative options for enterprise development strategies

External conditions

Favorable conditions Adverse conditions

Internal
environment

Stronginnovation
potential

ActiveR&D,differentiation,absorptionof
innovators Differentiation,jointventures

Weakinnovation
potential

Attractionofinvestmentsfromtheside,
mergerwithotherfirms

Eliminationofunprofitable
business
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Each of the scenarios of innovation development is responsible for its own system of
indicativeassessmentofthepotentialforchangeanditsownsetofmanagementdecisionsfortheir
implementation.Thedevelopmentofalternativescenariosallowstotakeintoaccounttheuncertainty
factorwhenselectinganddevelopingastrategy.

CoNCLUSIoNS

Thepracticalsignificanceoftheresultsobtainedistousereframingtheorytodeterminethescenarios
ofanenterprise’sinnovativedevelopment.Theconsideredeconomicandmathematicalmodelallows
todeterminetheoptimalsituationscenarioandtodevelopstrategiesofenterprisedevelopmentfor
itssuccessfulimplementation.

Theconductedresearchgivesgroundstoarguethefeasibilityofsolvinganurgentproblem-the
formationofenterprisedevelopmentstrategiesusingascenarioapproachtodetermineitscompetitive
positionintheindustrialmarket.

Thepaperpresentsamodelexampleofapplyingascriptingmethodologytocomplexsocial
systems.Accordingtotheresearch,theuseofmodernvaluationmethodsintheformationofstrategic
positionsoftheenterpriseintermsofinnovationandmarketingorientationisnecessarytoimproveits
competitivestatus.Inordertomaintaincompetitivepositionsintheindustrialmarket,anenterprise
should use innovative approaches based on constant analysis of the economic environment and
forecastingofpossibletechnologicalchangesinit.

Thetheoreticalandpracticalprovisionsproposedinthepapercanserveasabasisforimproving
theassessmentoftheexternalandinternalenvironmentoftheenterprise.
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