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ANOTACIJA

Pasaules bruto produkcijas apjomu palielinasanas un jiras kravu parvadajumu
pieaugums ir aktualizgjis $T1 promocijas darba mérki — izp&tit kugu biives un kugu remonta
nozares konkurgtspgju Latvija.

1. nodala autors analizé teorétiskos aspektus inovaciju ievieSanai ekonomika.
Konkurences noveértésanas metozu klasifikacija tiek veikta no inovaciju ievieSanas aspekta.
Autors piedava modeli inovacijas un nozares konkurétsp&jas faktoru noveértésanai un izstrada
metodologiju nozares konkurétsp&ju ietekméjoso galveno faktoru attiecibu noteikSanai.

2. nodala autors veic pasaules jiiras kravu transporta analizi. Tiek identificéti jiras
kravu parvadajumu lideri, petot gan ES valstis, gan par€jas pasaules valstis. Autors pasu
uzmanibu pievers§ kugu bives un kugu remonta nozares attistibai Latvija. Tiek veikta Latvijas,
ES wvalstu un pasaules valstu kop€ja juras flotes analize. Analize, kas veikta ar
ekonometriskam metodém, parada kugu un laivu buves ietekmi uz Latvijas ekonomiku
kopuma.

3. nodala autors izstrada un izverté kugu un laivu biives konkurétsp&ju ietekmé&joso
faktoru sistemas ilgtsp&ju Latvija. Ir izstradats ari interaktivs inovaciju procesu modelis un
tiek veiktas kugu un laivu biives konkurétsp&jas prognozes. Izmantojot ekonometriskos
modelus, autors analiz€ nozares galveno problému novérte§jumu ekspertu skatijuma un to
izmanto ieteikumu formulésana.

Atslégas vardi: regions, inovacijas, konkurétspéja, kugu buve un kugu remonts.



IEVADS

Peétijuma temas aktualitate

Juras transports pagajusaja gadsimta ir radikali mainijies, bet ta loma pasaules
ekonomika un argja tirdznieciba joprojam ir loti nozimiga, butiba pieaug. TieSi jiiras
transports liela méra ir nodrosinajis un turpina nodrosinat pasaules ekonomisko saiSu attistibu
un ckonomiskas aktivitates teritorialo paplasinasanos. Jiiras transports ir viens no
universalakajiem transporta veidiem starptautiskaja transporta. Tas veido vairak neka 70% no
visiem pasaules kravu parvadajumiem, kopgjais kravu apjoms ir aptuveni 3,6 miljardi tonnu
gada, un tas veido apméram 4/5 no visas starptautiskas tirdzniecibas. Jiiras transports veicina
valstu un kontinentu sadarbibu.’

Nemot véra pasreiz€jas tendences pasaules ekonomikas attistiba, ir loti svarigi, lai
katras valsts ekonomikai biitu konkurences prieksrocibas, pateicoties kuram ta attistisies gan
valsts Iimeni, gan starptautiska me&roga. RazoSanas attistiba un Iidz ar to ekonomiska
izaugsme, t.sk. ar ienakSanu starptautiskaja tirgli, nav iesp&jama bez attistitas logistikas
sistémas. Latvijai $is jautajums ir pasi aktuals kugniecibai labvéliga geografiska stavokla
del.

Latvija vesturiski un geografiski ir jurniecibas valsts. Cilveki Baltijas juras krastos
izsenis biivéja zvejas laivas un lielus kugus, lai galvenokart tirdzniecibas noliikos pa jiiras
celiem noklitu citas valstis. Tapéc paslaik kugu bives nozare — kugu un citu Gdens
transportlidzeklu buve, remonts un apkope — ir svarigs atzars valsts riipnieciba. Pastavigo
darbinieku skaits S$aja nozaré Latvija ir vairak neka 1 tikst. iedzivotaju 2018. gada un
uznémumu skaits laikposma 2010.-2016. gads svarstas no 40 lidz 50. Lielakie nozares
uznémumi (kugu buvétavas Riga un Liepaja) katru gadu iemaksa valsts budzeta nodoklos
apméram 300 tukst. EUR. Pastavigo darbinieku skaits S$ajas struktiiras ir aptuveni 750
cilveki.?

Latvijas kugubtives un kugu remonta nozarei nepiecieSams pastavigs uzlabojums,
inovativu risinajumu ievieSana konkurétspéjas paaugstinasanai, lai veiksmigi konkurétu
ar citu valstu un pasaules regionu lidzigiem uznémumiem par klientu pasiitijumiem. Nozares
vadosajiem uznémumiem ir biznesa kontakti ar vairak neka 15 valstim. Starp tam ir daudzas
Eiropas valstis (Vacija, Zviedrija, Norvégija u.c.) un zemes citos pasaules regionos (Krievija,
Panama, Kambodza u.c.). Konkurétspgja ir galvenais raditajs, kas daudzpusigi raksturo
uznéméjdarbibas struktiiru darbibas efektivitati. . Tas prasa produktivitates celSanu kvalitativi
jauna Iimeni, kam nepiecieSamas inovativas tehnologijas un razosanas lidzekli un atbilstosi
augstas kvalitates darbaspéka resursi.

Petijuma zindatniskas izstradatibas pakape
Latvijas tautsaimniecibas transformacijas procesi ir veicindjusi pakalpojumu Tpatsvara
palielinaSanos un razoSanas limena samazinaSanos. Tomer uznéméjdarbibas pieredze Latvijas
kugu buves un kugu remonta nozaré liecina, ka §1 joma, péc autora domam, var bt
konkurétsp&jiga ne tikai Eiropas Savienibas valstis, bet visa pasaulé. Inovacijas ir nozimigs
nozares konkurétsp€jas faktors. Konkurétsp€jas problémas pétijusi tadi zinatnieki ka M. E.

Porters® (Porter M. E.), Makkinsijs* (McKinsey), l. Ansofs

! JTumonoB D.JI. BHEIHETOProBEIe ONMEPAIMH MOPCKOTO TPAHCIOPTa M MYJIBTHMOJANbHEIE mepeBo3ku. CII6.:
Hudopmanmonnsnii neHTp «Bridop». 2017, 311 c. (in Russian).

2 Central Statistical Bureau of Latvia base http://www.csb.gov.lv/en/dati/explanation-symbols-database-
40691.html TARGET=_blank>Explanation of symbols in database</B>

3 Porter M. E. The Competitive Advantage of Nations. Free Press. NewYork, 1998.



(1. Ansoff), L. Turovs® (Thurow L), R. Nelsons® (Nelson R.); inovaciju ietekmi uz
konkurétsp&ju novertgjusi J. A. Sumpéters’ (J. A. Schumpeter), P. Druckers® (P. Drucker), B.
Kvinns (B. Quinn), H. Valterss (H. Walters), L. Kilijs (L. Keeley) un R. Pikels (R. Pikkel)°.
[evérojamu ieguldijumu inovaciju novért€sana Latvijas ekonomika veic tadi zinatnieki ka I.

Dubra,

I. Ozolina-Ozola, S. Willutzky, S. Jesilevska, M. Kairisa, N. Lace, A. Magidenko, M.

Senfelde., E. Sumilo, L. Vasiljeva u.c.

Inovaciju ietekme uz kugu btives un kugu remonta nozares konkurétsp&ju tomer nav

pilniba apliikota.

1.

2.

Autors ir izvirgijis Sadas hipotézes:

impulsu procesu novértésanas metode atklaj negativos faktorus, kas ictekmé kugu
biives un kugu remonta nozari Latvija, un sniedz prognozes par tas attistibu.
Inovacijas procesa nelineara interaktiva modela izmanto$ana kugu un laivu buve
Latvija sekmé nozares veiksmigu attistibu.

Promocijas darba mérkis ir novertet inovacijas aktivitates ietekmi uz kugu biives un

kugu remonta nozares konkurétsp&ju Latvija.

Lai sasniegtu promocijas darba mérki, izvirziti Sadi uzdevumi:

1. Kklasificeét konkurétsp€jas metodes no inovacijas / inovativas darbibas perspektivas.

2. Balstoties uz konkur€tsp€jas novert€Sanas metozu klasifikaciju un noteiktajiem
principiem, izstradat modeli inovacijas un nozares konkurétsp&jas faktoru
novertesanai.

3. Izstradat metodologiju, lai noveértétu nozares konkur€tsp&ju ietekméjoso galveno
faktoru attiecibas.

4. Veikt analizi par kugu buves un kugu remonta nozares attistibu pasaules ekonomika
un Eiropas Savienibas valstis.

5. Izpétit Latvijas kugu un laivu buves attistibas tendences.

6. Izmantojot ekonometriskas metodes, novertét investiciju un inovacijas riskus Latvijas
kugu un laivu buives nozarg.

7. Novertét Latvijas kugu un laivu buves konkurétsp&ju ictekméjoSo faktoru sist€émas
ilgtsp&ju.

8. Veikt ekspertu novertéjumu par Latvijas kugu un laivu biives uznémumu galvenajam
problémam, izmantojot ekonometriskas metodes.

9. lIzstradat inovativu procesu interaktivo modeli, izmantojot ekonomiskas un
matematiskas metodes.

10. Balstoties uz veikto pétijumu, formulét secinagjumus un icteikumus Latvijas kugu un
laivu biives nozares attistibai un konkur&tspgjai.

Pétijuma objekts ir kugu bives un kugu remonta nozare pasaules ekonomika un

Latvija.

Pétijuma subjekts ir inovativas attistibas modeli kugu biives un kugu remonta nozares

konkurg&tspgjas ietekmei.

4 McKinsey & Company (2008). Enduring ldeas: The GE-McKinsey nine-box matrix. Available at:
http://www.mckinsey.com/insights/strateqy/enduring_ideas the ge and mckinsey nine-box matrix

® Thurow L. Fortune Favorsthe Bold. NewYork, 2003.

5 Nelson R. National Innovation Systems: a ComparativeAnalyses. NewYork. 1993.

7 Joseph A. Schumpeter, The Theory of Economic Development An Inquiry into Profits, Capital, Credit, Interest,
and the Business Cycle, Harvard Economic Studies 46, 1983, 255 pages.

8 peter Drucker NewYork - Business & Economics — 2012 , 272 page.

9 Brian Quinn, Helen Walters, Larry Keeley, and Ryan Pikkel Ten Types of Innovation: The Discipline of
Building Breakthroughs 2013, 276 pages.

10
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http://www.hup.harvard.edu/results-list.php?author=5036

Petjuma metodes
Metodika nodroSina sist€mas pieeju problému risinasSanai, panakot kvalitativo un

kvantitativo metoZzu vienotibu:

e monografiska jeb aprakstosa dokumentu analizes metode; lauj veikt detalizétu
izp@ti, pamatojoties uz plasu zinatniskas literatiiras un normativo dokumentu
apskatu;

e statistiskas izp€tes metode; autors izmantoja savstarpjas sakaribas analizi
(korelacijas analizi, regresijas analizi). legiito regresijas vienadojumu parbaude
konsekvences nodroSinaSanai tika veikta, izmantojot FiSera krit€riju. Regresijas
vienadojumi tika parbauditi attieciba uz atlikumu autokorelaciju atbilstosi
Durbina-Vatsona kritérijam (DW). Tas plasi izmantots 2. un 3. nodala;

e grafiskas analizes metode; lauj izm@rit novertgjuma krit€riju attiecibu
kopsakaribas, izmantojot grafisko dizainu;

e satura analize jeb kontentanalize; kvantitativs informacijas avota formas un satura
novertéjuma, apstrades un interpretacijas veids;

e intervijas metode; tika izmantota ekspertu novértéSanas metode, paru
salidzinajumi, grupas l€mumu pienemSana metode, vid€jo aritmétisko rindas
metode, vid€jo ranga metode. Promocijas darba plasi izmantoti dazadu
organizaciju, piemé&ram, Pasaules Tirdzniecibas organizacijas, Starptautiska
Valitas fonda, publicétie analitiskie materiali.

Pétijuma ierobeZojumi

Saskana ar Apvienoto Naciju Organizacijas Tirdzniecibas un attistibas konferences
(UNCTAD) klasifikaciju autors ir veicis analizi par pasaules juras kravu transportu attistitajas
valstis: ASV, lIzragla, Japana, Andora, ES 28, Norvégija, Sveice, Australija, Jaunz€lande;
jaunattistibas teritorijas: Afrika, Azija, Kina, Indija, Latinamerika un Karibu jiiras regions,
Brazilija; parejas ekonomikas zemés: bijusas PSRS republikas un Dienvidslavija.

1.

Pétijuma zinatniskie rezultati

Konkurétspgjas novertésanas metodes, kuras klasificéja autors, un eso$as metodes
ekonomika ir sadalitas $adas grupas: matricas metodes; metodes, kuru pamata ir precu
vai pakalpojumu noveért€Sanas procediira; metodes, kas balstitas uz efektivas
konkurences teoriju; metodes, kuru pamata ir integréts novértgjums. ST klasifikacija
laus novertet uznémuma inovacijas aktivitates ietekmi uz konkurétspgju.

Autors ir ierosinajis modeli inovacijas un nozares konkurétsp&jas faktoru noveértésanai,
pamatojoties uz izstradatajiem inovacijas novertésanas principiem un konkurétspgjas
noteikSanas algoritmu, kas paredz $adus posmus: novért§juma mérka noteikSana;
jomas (darbibas veidu) identifikacija, ko nem véra analiz€; metodes un salidzinasanas
pamata izvéle; izméramo Ipasibu noteikSana; atlasito 1paSibu noveért€jums; vispargja,
integréta  konkurétspéjas indikatora apré€kinasana; secinajumi par nozares
konkurétspéju.

Konkurgtspgju ietekm&joso galveno faktoru attiecibu sistémas modelis ir izstradats
kognitivas kartes forma, t.sk. konkurétsp&ja nozar€; inovacijas, kas tiek Istenotas
nozares uznémumos; nozares uznémumu sadarbiba saistiba ar inovaciju ievieSanu;
nozares uzpémumu ienakumi, tostarp ien€mumi no inovacijam; konkurentu
komercdarbiba tirgos; inovaciju potencials kas ir radits nozar€; nozaru uzp€émumu
finanSu resursi, ko var izmantot inovacijam; valsts palidziba un finansials atbalsts
inovaciju ievieSana; nozares uznémumu augsti kvalificétu un motivétu specialistu
komandas; uznémuma specialistu komandas radoSas gaisotnes veidoSana, kas ir
nepiecieSama jaunu sarezgitu tehnologiju TstenoSanai un zinatniskas pétniecibas
rezultatu ievieSanai; modernas tehnikas, tehnologiju, zinatnisko pétjjumu ievieSana
ripniecibas uzne€mumos; socidlpolitiskais noskanojums sabiedriba, kas saistits ar
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sarezgito starptautisko situaciju un iek$€jam problémam valsti. Autora piedavatais

modelis laus pilniba novértet inovaciju un konkurétsp&jas ietekmi konkréta nozare.

4. Ir veikta kugu biives un kugu remonta nozares salidzinosa analize pasaules ekonomika
un Eiropas Savienibas valstis, ka ari ir paradita Latvijas vieta pasaules kugu biives
nozaré, un, izmantojot ekonometriskas metodes, ir novértéta kugu un laivu biives
nozares ietekme Latvijas ekonomika.

5. Ir noverteti investiciju un inovaciju aktivitates riski kugu un laivu biives nozaré
Latvija. Peétijuma tiek izmantota sistemiska kognitiva pieeja. Tas ir lavis konstatet, ka
riskiem ir bitiska loma inovativajos parveides procesos, lai palielinatu uzn€mumu
konkuretsp&ju. Riski var nelabvéligi ietekmét inovaciju procesus, tadéjadi samazinot
konkurg&tspgju.

6. Autors ir identificgjis galvenas kugu un laivu btives problémas Latvija, pamatojoties
uz ekspertizi (12 ekspertu aptauja), kura izmantotas S$adas metodes: paru
salidzinajumi, grupas lémuma metode, vid€jas aritmétiskas rindas metode un vidgjo
ranga metode. P&tljuma ir analizéti risku raksturlielumi, kas saistiti ar visiem
inovacijas procesa posmiem nozares uznémumos, ka ari sniegts ekspertu risku
novertéjums. Autors ir piedavajis un analizgjis kugu bilives nozares uznémumu Cetru
ciklu inovacijas procesa paplasinato shemu.

7. Autors ir piedavajis inovaciju procesa nelinearo interaktivo modeli kugu un laivu
biives nozaré Latvija. Nemot véra nozares riskus, modelis laus attistit Latvijas kugu
biives un kugu remonta nozari.

Darba praktiska vertiba

Pétijuma praktiska nozime ir pasaules, ES valstu un Latvijas kugu blives nozares

salidzino$a analize. Kugu biuives un kugu remonta nozares ietekmes analize lava identificét
nozares problémas, izmantojot ekspertu noveérte§jumu. Veiktaja aptauja tika izmantotas
ekonometriskas metodes. leglitie rezultati ir istenoti studiju kursa "Pasaules ekonomika"
bakalaura un magistra studiju programmas studentiem Baltijas Starptautiskaja akadémija.
Doktora darba atklajas arT Latvijas kugu biives un kugu remonta nozares ietekme valsts
ekonomika.
Promocijas darba galveno secinajumu un ieteikumu aprobdacija galvenokart veikta autora
profesionalas darbibas joma — Liepajas kugu buvetava 2013.-2018. gada. Visi galvenie
petijuma rezultati tika prezentéti 8 starptautiskas zinatniskas konferenc€s Latvija un arzemes.
Petfjuma rezultati ir paraditi ar1 publikacijas 9 zinatnisko konferencu rakstu krajumos, 4
publikacijas ir ieklautas starptautiskajas datubazes EBSCOhost, SCOPUS, IC, CEEOL.

Peétijuma laika robeZas

Promocijas darba analizéti no 20. gadsimta otras puses lidz 21. gadsimta sakumam
raditie teor&tiskie uzstadijumi. Empirisko petijumu dati ir vakti un apkopoti laikposma no
2012. gada aprila [idz 2018. gada maijam.

AizstaveSanai izvirzitas tezes

1. Galveno faktoru attiecibu sisttmas kognitivas kartes izstradatais modelis lauj
pilniba novertét inovaciju un konkurétsp€jas ietekmi konkréta nozare.

2. Kugu un laivu buves attistibu Latvija ietekmé juras kravu transporta globalais
tirgus. Risku identificé$ana nozaré laus veiksmigi attistit valsts kugu bives un
kugu remonta nozari.

3. Autora piedavatais impulsu procesu novertejums atklaj negativos faktorus, kas
ietekmé Latvijas kugu btives un kugu remontu nozari, un sniedz prognozes par tas
attistibu.

Petijums tiek istenots, pamatojoties uz laikrindu datiem, sakot no 2013. gada Iidz

2017. gada beigam. Aprékinos izmantoti valstu statistikas dati, Apvienoto Naciju

Organizacijas Tirdzniecibas un attistibas konferences dati perioda no 1980. lidz 2016.
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gadam, Pasaules Tirdzniecibas organizacijas (PTO) dati par laiku no 2000. Iidz 2016.

gadam.

Darba struktiiru nosaka pétijuma mérkis, uzdevumi un logika. Promocijas darbs
ietver ievadu, tris nodalas, secindjumus un ieteikumus.

levads parada pétjjuma témas nozimigumu. Apzinatas un izvirzitas pétijuma
hipotézes, mérki un uzdevumi, ta subjekts, objekts, zinatniska novitate un praktiska nozime,
ka ar1 dots izpétitas literatiras un avotu apskats un pielietotas zinatniskas metodes.

1. nodala tiek aplikoti inovaciju ievieSanas ekonomika teorétiskie aspekti.
Konkurences un konkurétsp&jas metozu novérteéSanas klasifikacija tiek veidota no
inovaciju ievieSanas aspekta. Lai novért€tu nozares konkurétsp&ju, piedavati Sadi
principi: sarezgitiba, relativitate un sistémiskums. Pamatojoties uz formul&tajiem
principiem, autors piedava modeli, lai novért€tu nozares inovaciju un konkurétsp€jas
faktorus, un izstrada metodologiju, lai novértétu nozares konkurétsp&ju ietekmégjoso
galveno faktoru attiecibas.

2. nodala autors analiz€ pasaules jiiras kravu parvadajumus. Ir identificétas
juras kravu parvadajumu vadosas valstis; tiek pétiti kugu biives nozares Iideri gan
pasaulg, gan ES valstis, ka arT tiek pétita juras kravu transporta struktiira un pasaules
kravu parku ipasnieki. Autors analiz€ arT pasaules ostu ekonomikas Iiderus un veic
Latvijas, ES valstu un pasaules valstu jiiras kravu parka analizi. Ipasa uzmaniba tick
pievérsta kugu buves un kugu remonta nozares attistibai Latvija. Analize, kas veikta,
izmantojot ekonometriskas metodes, parada kugu un laivu biives nozares ietekmi uz
Latvijas ekonomiku kopuma.

3. nodala autors izstrada un veic Latvijas kugu un laivu buves konkurétsp&ju
ietekm@joSo faktoru sisteémas ilgtsp&jas novertéjumu, izstrada inovacijas procesa
interaktivo modeli un izstrada kugu un laivu biives nozares konkurétsp&jas prognozes.
Izmantojot ekonometriskos modelus, autors veic nozares galveno problému ekspertu
novertéjuma ekspertizi, uz kuras pamata tick formuléti ieteikumi.

Nosléguma ir doti secinajumi un priekslikumi

1. TEORETISKIE ASPEKTI INOVACIJU IEVIESANA EKONOMIKA

Nodrosinat stabilu ekonomisko izaugsmi nozimé risinat daudzskautnainu problému
loku. Galvenie véra nemamie izaugsmes raksturlielumi ir §adi: stabila izaugsme vidgja
termina un ilgtermina; izvairiSanas no l@mumiem ar istermina ietekmi un sekam; inovativu
projektu veicinasana; socialas attistibas prioritates. Inovativiem projektiem jabut verstiem ar1
uz darba raziguma un kvalitates paaugstinaSanu, ekonomikas energoresursu intensitates
samazinasanu un efektivu izmantoSanu.

1.1. Inovaciju daba un ietekme uz konkurétspéju ekonomika

Zinatnieks J. A. Sumpéters 20. gadsimta vidi uzskatija, ka uznémumiem vajadzigas
inovacijas, lai atjauninatu razo$anu un pastiprinatu savu darbibu.’® C. Nuurs, L. Gustavsons,
S. Laestadiuss ierosindja $adu inovacijas jédziena definiciju: ta ir jaunu ideju, procesu,
produktu vai pakalpojumu izstrade, pienemsana un piemérosana®?,

Inovaciju saprot ka intelektualo, zinatnisko un tehnisko vai citu darbibu rezultatu
noteikta joma, lai ar inovaciju ievieSanu panaktu efektivas parmainas $aja joma.
Inovaciju meérkis ir uzlabot uzn€muma konkurétsp€ju, produktivitati, precu un

10 Schumpeter J. Capitalism, Socialism and Democracy. Unwin Paperbacks. London, 1987.
% Nuur C., Gustavsson L., Laestadius S. Promoting regional innovation systems in a global context.
Journallndustry and Innovation, Vol. 16, No. 1, 2009.
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pakalpojumu kvalitati, ka arT uznémuma pelnu. Sis fundamentalas parmainas, kas saistitas ar
inovacijam, biitu javeic gandriz visds nozares uznémumu pozicijas: lietotas iekartas,
tehnologijas, materiali, cilvékresursi, darba organizacija, vadiba utt.

Pastav diezgan daudz inovacijas termina definiciju, ko dazadi zinatnieki izvirzijusi
dazados laikos'?. Visu definiciju kopgja ideja ir tada, ka inovaciju uzskata par procesu.
Misdienu interpretacija inovacijas saprot ka atjauninasanas procesus, kas ir katra uznp€muma
panakumu pamata'®,

Citi autori uzskata inovacijas par uzpémumu mainiSanas lidzekli, reakciju uz
izmainam vidé vai ietekmi uz argjo vidi!*!>!, Tie var biit jauni produkti vai pakalpojumi,
jauni tehnologiskie procesi, jauna uznémuma struktiira vai administrativa sistéma.

Eiropas Komisijas inovacijas termina definicija ir §adal”: Veiksmiga jauna produkta
razosana, izmantosana un ekspluatdcija ekonomikas vai socialaja joma

Latvijas Ekonomikas ministrija piedava $adu definiciju'®: Inovdcija ir process, kurd
jaunas zindtniskas, tehniskas, socialas, kultiras vai citas jomas idejas, izstradnes un
tehnologijas tiek istenotas tirgii pieprasita un konkurétspéjiga produkta vai pakalpojuma.

Péc promocijas darba autora domam, Latvijai vispiemé&rotaka ir Ekonomikas
ministrijas piedavata inovacijas definicija.

Latvija pedgjos gados ir pieaudzis petijumu skaits, kas veltits inovacijas procesiem un
faktoriem, kuri to ietekmé&. Piem@ram, Svetlanas Jesilevskas doktora disertacija tika izvirzits
Sads merkis: veikt inovacijas statistikas kvalitates novertéSanu Latvija un izstradat
priekslikumus $o datu kvalitates uzlabosanai'®. Lai uzlabotu datu merifjumu kvalitati, tika
izveéleta ekspertizes metode. Savukart autors novert€ja Latvijas inovacijas statistikas datu
kvalitati, izstradajot un aprobgjot interaktivo metodi, lai samazinatu neraksturigu datu ietekmi
uz mérjjumu rezultatiem. Autors izstradaja praktiskus ieteikumus inovacijas statistikas
vaksanas un apstrades procesa uzlabosanai Latvija.

Promocijas darba S. Jesilevska ierosindja izmantot ekspertizes metodi, lai uzlabotu
statistikas uzskaiti un analizi kopuma par inovacijam Latvija. Saja pétijuma ekspertizes
metode tiek izmantota razoSanas procesu inovaciju analizei un novértéSanai, kas, péc autora
domam, tiesi veicina inovaciju ievieSanu uznémumos un nodroSina kvalitativu inovacijas
statistisko uzskaiti. Promocijas darba Ilona Dubra piedava shému, kas atskir tehnologiskos un
netehnologiskos jauninajumus. Tehnologiskie jaunindjumi ietver inovativus produktus un
novatoriskus procesus. Inovativi produkti ir jauni vai uzlaboti produkti vai pakalpojumi.
Novatoriski procesi ir jaunas vai uzlabotas razoSanas metodes.

Inovacija nozimé $adus jaunumu jédzienus?:

12 Svetlana Jesilevska, “Inovaciju statistisko datu kvalitates dimensiju novértgjums”. Promocijas darbs. Latvijas
Universitate, Riga, 2017.

13 Ritzer G. The Globalization of Nothing. New York, 2004.

14 Acranos K. Crparerns pasBuTHs B TNOCTHHIYCTPHAIBHOW JKOHOMHKE. «MHpOBas SKOHOMHKA U
MeXIyHapoaHble oTHOIeHus». JKypHan Poccuiickoit AH, m3narensctBo «Haykay, Ne2. Mocksa, 2006 (in
Russian).

1 Toddnep D. Meramopdosbl BiacTu. 3HaHue, O6oratctBo M cuna Ha mopore XX| Beka. Mocksa, 2003 (in
Russian).

16 Porter M. The Competitive Advantage of Nations. The Free Press. New York, 1990.

17 European Commission, ,Innovation Management and the Knowledge — Driven Economy”. [Revised
2013.09.08]

18 LR Likums "Par Nacionalo inovaciju programmu 2003.-2006.gadam”. [Revised 2009.08.12],
http://www.likumi.lv/doc.php?id=73699/...

19 Svetlana Jesilevska, “Inovaciju statistisko datu kvalitates dimensiju novértgjums”. Promocijas darbs. Latvijas
Universitate, Riga, 2017.

20 Tlona Dubra, “Inovacijas Baltijas valstis un to ietekmgjosie faktori”. Promocijas darbs. Latvijas Universitate,
Riga, 2014.
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— Inovacija ir kaut kas jauns uznémumam — citi uzp€mumi to jau ir ieviesusi, bet

konkrétam uznémumam tas ir jaunums.

— Jauninajums ir kaut kas nebijis tirgli — uzn€mums ir pirmais, kas ieviesa jauninajumu

tirgd.

— Inovacija ir kaut kas jauns visai pasaulei — uzn€mums ir pirmais, kas pasaulé radija

$o inovaciju un iepazistindja ar to nozari.

Promocijas darba 1. Dubra pétija inovacijas uznémuma limeni un veica padzilinatu
zinatnisko koncepciju un teorétisko pétijumu analizi saisttba ar inovacijam S$aja joma.
Inovativie procesi tika analizeti, izmantojot "ievades" un "izlaides" raditajus.

Inovacijas procesi tikusi analizéti, izmantojot dazadus modelus??%, Apsvértas ari
jaunas tendences inovaciju teorijas attistiba, piemeram, atvérto inovaciju paradigma, kas
definéta ka iek$&ju un argju ideju apvienojums, ka uzlabot razoSanas tehnologijas
uznémuma?*,

Klasiska "slégta inovacijas" paradigma nozim€& inovativus procesus tikai pasa
uznémuma robezas. Modernas inovativas attistibas tendences ietver vairaku uzp@mumu
savstarp&ju sadarbibu labaku inovaciju radisanas jautajumos®.

Veiksmigai inovaciju ievieSanai uznémumiem jasadarbojas ar argjam organizacijam —
lai iegutu TpaSas zinaSanas no universitatém, pétniecibas centriem un citiem nozares
parstavijiem?. Ir loti svarigi piesaistit p&tniecibas organizaciju parstavijus, kas specializgjusies
konkréta joma, lai piedalitos inovacijas?’. Ir nepiecieSsams organizét zinasanu pliismu
akad@miskaja vide, pé€tniecibas centros un nozares parstavjiem — uznémumiem, kas Tsteno
inovacijas?®.

Sadarbiba inovaciju joma starp uznémumiem, zinatniskas pé&tniecibas centriem un
universitatém rada priek$noteikumus inovacijam.?® Tas palidz atrisinat Tpasas problémas, kas
radusas, ievieSot inovacijas. Ir izstradati dazadi inovacijas procesu dalibnieku mijiedarbibas
modeli, pieméram, modelis, kas $aja joma apvieno valsts, uznémumu un nozares tiklu
centienus.*

Piedavatais ta sauktais triskarias spirales (Triple Helix) modelis®® parada parvaldibas
lomu universitaSu, nozares un valdibas attiecibas. Starptautiskas organizacijas, piem&ram,
ANO, Pasaules Banka, Ekonomiskas sadarbibas un attistibas organizacija / ESAO un ES,
atbalsta ekonomisko sadarbibu, kuras pamata ir triskarsas spirales modelis.

21 Slama A., Spitzley A. An approach for measuring and assessing the innovation capability of manufacturing
firms. Fraunhofer Institute Center IAO, 2008.

22 Cooper R.G., Kleinschmidt E.J. An investigation into the new product process: steps, deficiencies and impact,
Journal of Product Innovation Management, Vol. 3, No. 2, 1996.

2 Gopalakrishnan S., Damanpour F. A review of innovation research in economics, sociology and technology
management, Omega. The International Journal of Management Science, Vol. 25, No. 1, 1997.

24 Romer P. Endogenous Technological Change. Journal of Political Economy, Ne 5, 1990.

% CrpykTypa HanuoHanbHOTo Gorarctsa. XKypHan «Bompockl skoHOMUKH», Poccuiickas AH, Ne2, Mocksa,
1999 (in Russian).

% Agrawal A. University-to-industry knowledge transfer: literature review and unanswered questions.
International Journal of Management Reviews, Vol. 3, No. 4, 2011.

27 Brennenraedts R., Bekkers R., Verspagen B. The Different Channels of University- Industry Knowledge
Transfer: Empirical Evidence from Biomedical Engineering. Eindhoven Centre for Innovation Studies, 2006.

28 Hofer F. Knowledge transfer between academia and industry, in Schwartz, D.G. (Ed.).

Encyclopedia of Knowledge Management, Idea Group Publishing, Hershey, PA, 2005.

2 Dubra I. Key Factors Affecting Development of the Enterprise Innovation Capacity. Current Issues in
Economic and Management Sciences Conference Proceedings. ISBN 978-9984-45-417-7, Riga: University of
Latvia, 2011.

30 Johnson W.H.A., Johnston D.A. Aligning technical and business goals in industry-university collaborative
R&D projects: a tale of two projects. Engineering Management Journal, Vol. 13, No. 1, 2001.

31 Etzkowitz H., Leydesdorff L. The Dynamics of Innovation: From National Systems and "Mode 2’ to a Triple
Helix of University-Industry-Government Relations.Journal Research Policy, Vol. 29, 2000.
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Miisdienu tendences pasaules ekonomikas, finan$u un informacijas telpu attistiba rada
jaunas problémas, kas saistitas ar metozu veidoSanu un attistibu un regionalo ekonomikas
sistému vadibu.

Novatoriskus procesus ietekmé daudzi dazadi faktori: investicijas, informacijas un
komunikacijas tehnologijas, pardoSanas tirgu izpéte, jaunas tehnologijas, iekartas utt.®?
Orient&$anas uz jauna veida produktu tirgu prasibam ir loti svarigs faktors.®® Jauzsver, ka
uznémumu orientacijai uz tirgu prasibam un reagé€sanai laikus uz to izmainam vajadzetu biit
inovacijas procesu pamata; tomér katrai konkrétai nozarei ir sava inovaciju stratégija. >

Tika publicéti rezultati 2010. gada veiktai aptaujai, kura ieklauj vairak neka 300
novatorisku uznémumu Slovénija 2005-2007. gada perioda.®® Si pétijuma autors piedavaja
tirgus orientacijas ietekmes konceptualo modeli un aktivu reakciju uz uznémumu tirgus
izmainam uzn@muma novatoriskai attistibai. Ir svarigi vakt un analiz€t informaciju par
iespgjamam produktu patérétaju problémam, lai nodrosinatu uzp€mumu atru reag€Sanu uz
problémam un situaciju tirgos.

Konkurentu aktivitasu analizei, zinaSanam par to produktiem un strat€gijam ir
stratégiski svariga loma uzn@mumu stavokla stiprinasana tirgos.>® Bez §adas ieprieksgjas
analizes uzn€mumu vaditaji nevar pienemt pareizus l€mumus. Abas §Ts analizes un patérétaju
vajadzibu un vélmju izp€te ietver tris aspektus: informacijas iegiiSanu, tas interpretaciju un
integraciju. Apstradato informaciju integré inovacijas. Marketinga un pé€fjjumu ciesa
integracija ir loti svariga, kas lauj uznémumam efektivi izmantot savas tehnologiskas iespéjas.

Veicot inovativas parmainas uznémumos un ievieSot modernas augstas tehnologijas,
rodas daudzas probl€émas, pieméram, finanSu problému risinasana, nepiecieSamo specialistu
trikums, vides problému risinaSana u.c. Ka liecina pasreizgjie p&tijumi, inovaciju ieviesanas
procesa pastav dazadi riski, kas var paléninat inovacijas procesus un pat novest pie pilnigas
inovaciju apstasanas, radot ievérojamus finansialus zaud&jumus.®” Promocijas darbs ir veltits
regionalas ekonomikas novatoriskas attistibas problému noteikSanai un konkrétu nozaru
pieméeru atrasanai.

Katra uznémuma portfelis ir veidojams, nemot veéra konkr€tas nozares iezimes,
inovativas darbibas procesa radusas tirgus prasibas, riskus un citus specifiskus razosanas
faktorus. Analiz€jot inovaciju ievieSanas iesp&jamibu un inovaciju ievieSanu, arkartigi svarigs
ir jauno produktu pardoSanas faktors.

Misdienu pasaules ekonomika zinatnisko sasniegumu dotas tehnologiskas inovacijas
ir galvenais konkurences instruments, no kura ir atkariga valstu ekonomiskas varas dinamika.
Dabas bagatibu izsmelSana un 1&tu cilvékresursu attistiba nav daudzsolosa un ilgtsp&jiga.
Zinasanas balstita ekonomika jeb zinaSanu ekonomika atSkir attistitds valstis no mazak
attistitam valstim.

32Ekonomikas ministrija: ,Inovacija. Buklets.” [Revised 2013.06.04],
/nttp://www.em.gov.lv/images/modules/items/Buklets_Inovacija.pdf /

% Mavondo F., Farrell M. Cultural orientation: its relationship with market orientation, innovation and
organizational performance. Journal Management Decision, VVol. 41, No. 3, 2003.

3 Narver J.C., Slater S.F., MacLachlan D.L. Responsive and proactive market orientation and new product
success. Journal of Product Innovation Management, Vol. 21, No. 5, 2014.

% Bodlaj M. The impact of a responsive and proactive market orientation on innovation and business
performance. Economic and Business Review, Vol. 12, No.4, 2010.

% Li R, Lin J., Chu P. The nature of market orientation and the ambidexterity of innovations. Journal
Management Decision, Vol. 46, No. 7, 2008.

37 Aliev B., Kochetkov Yu. Risks in the shipbuilding and ship repair industry in Latvia. VADYBA, Journal of
Management, vol.28, No. 1, Lithuania Business University of Applied Sciences, Klaipeda, 2016, p. 913. ISSN
1648-7974.
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Kopuma ir atzits, ka pastav divi valstu ekonomiskas attistibas veidi. Augsto
tehnologiju cel§ uz konkurétsp&ju ir veids, ka paatrinat jaunu pasaules zinasanu un
tehnologiju asimilaciju, Istenot p&tniecibu un attistibu un attistit novatorisku razosanu. Tomer
zemo tehnologiju cel§ uz konkurgtspgju ir visizplatitakais jaunattistibas regionos, galvenokart
piesaistot arvalstu investorus un nodrosinot viniem l&takus darba un dabas resursus.*®

Visam valstim, kas attistas, parasti ir #ris attistibas stadijas, kas atSkiras no
konkurences veidiem.*® Faktoru ekonomikas attistibas pirmaja stadija uzvara konkurences
cina galvenokart ir atkariga no razo$anas izmaksam — dabas un cilvéku resursu vértibas.
Investiciju virzitas ekonomikas attistibas otraja stadija konkurence balstas uz razoSanas
tehniskas efektivitates palielinasanu. Inovaciju virzitas ekonomikas tresaja attistibas stadija ir
loti svarigi radit jaunus produktus un pakalpojumus ar pietickami augstu cenu. Preu augsta
patérina un tirgus vertiba tiek radita, izmantojot tehnologiskus jauninajumus, augstvértigu
marketingu un reklamas kampanas. Sis konkurences veids ir pieejams tikai augsti attistitam
zinaSanu ekonomikam.

1.2. Uznémumu konkurétspéjas novértésanas metodes un principi

Savos peétijumos M. Porters pieradija, ka jebkuras valsts konkurences prieksrocibas
pamatojas uz augsto tehnologiju produktu razos$anas faktoriem, nevis uz prec¢u eksportu un
1&tu darbaspéku. Augsto tehnologiju nozaru attistiba palielina pievienoto veértibu, iedzivotaju
ienémumus un galu gala arT valsts IKP.

Lai efektivi veicinatu inovaciju nozaré, ir nepiecieSams arl definét konkurences
jédzienu. Tadgjadi konkurétspéja ir ekonomiskas sist€émas aktivais stavoklis; notiek
konkurences prieksrocibu veidosanas process. Sis process ir pamats sabiedribas pakapeniskai
attistibai kopuma. Sads koncepts parstav sistémisku konkurétspéju. Tas pamatnoteikumi ir
veidot attiecibu sistému sabiedriba, kas atbalsta un koncentré kolektivos nacionalos centienus
uz atsevisku uznémumu, klasteru un regionalo ekonomikas sistému attistibu.

Valsts konkurétsp&jigas attistibas stratégijai jaklust par valsts, ekonomisko vienibu un
valsts iestazu darbibas koordinétu programmu, kuras pamata ir sabiedribas dialogs.
Konkurg€tspgja ir sistémiska, kad tas galvenos faktorus var saprast tikai tad, ja pastav dazadu
socidlekonomiskas sistémas Iimenu elementu savstarpgjas saiknes. Sis tautsaimniecibas
sisteémiskas konkurétsp&jas modelis ietver Cetrus ITmenus. Visiem Cetriem limeniem ir sava
ietekme uz konkur€tspgju.

1. Mikrolimenis. Ilgtspgjigas ekonomiskas attistibas iekS§€jie un starpuzn€mumu
nosacijumi: vadibas kvalitate; novatoriska vadiba; razoSanas vadiba;
attistibas stratégijas; integracija tehnologiskajos tiklos; logistika; integracija ar
piegadatajiem un patérétajiem.

2. Makrolimenis. Stabili makroekonomiskie, politiskie un juridiskie apstakli. Politika:
budZeta, monetara, nodoklu, valiitas, tirdzniecibas.

3. Mezolimenis. Konkrétu ekonomikas nozaru konkurtspgjas paaugstinasana:
infrastruktiira; tehnologijas; izglitiba; arvalstu ekonomika; regionala; ekologiska.

4. Metalimenis. Politiskas un ekonomiskas organizacijas formas, kuru mérkis ir
ilgtsp&jiga attistiba: socialkultiiras faktori; moralas vertibas; politisko, juridisko un
ekonomisko organizaciju mijiedarbiba (PTO, SVF utt.).

Nacionalas ekonomiskas sisteémas konkurétsp€jas palielinaSanai nepiecieSamas ne tikai
makroekonomiskas reformas, bet ar1 dzilas parmainas sabiedriba. Valstij, cik vien iesp€jams,

% Trade and Development Report. UNCTAD — United Nations Conference on Trade and Development. New
York, Geneva, 2003.
39 Porter M. The Competitive Advantage of Nations. The Free Press. New York, 1990.
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jaizvairas no draudiem, ka politiskais noskanojums ietekmétu ekonomiskos faktorus.
Mikrolimeni uzp€mumi jareorganizé atbilstoSi organizatoriskajiem, socialajiem un
tehniskajiem jauninajumiem. Paslaik pasaules ekonomika konkuré nevis individuali
uznémumi, bet gan uzn€mumu grupas, nozaru klasteri. Ir nepiecieSams strukturét mezolimeni.

Regionalas ekonomikas attistiba ir svarigs faktors. Tadgjadi konkurétsp&jas veidosanas
regionala ltmeni ir daudzSkautnains dinamisks process konkurences cinas priekSrocibu
veidoSana. Realo ekonomisko sektoru razoSanas nozares pozicijas ir aiz jebkuras valsts
pozicijas pasaules ekonomika, proti valsts ir priekSplana. Kopuma, lai pienemtu 1émumu par
inovacijam, ir nepiecieSams novertét uzn€muma konkurétsp&ju kopuma. Konkurétspgja ir
sarezgits lielums, un to var izpaust ar raditaju kopumu. Lai noteiktu ekonomiskas vienibas
poziciju vietgja un argja tirgd, ir nepiecieSsams novertet tas konkurétspgju.*

Miisdienu zinatné konkurences noteik3anai ir sesas pamatpieejas.*!

Saskana ar pirmo pieeju konkurétsp&ja tiek skatita no prieksrocibu viedokla
salidzinajuma ar konkurentiem.

Otra pieeja balstas uz A. Marsala teoriju par lidzsvaru. Razotajam nav iemesla
doties uz citu valsti, un vins gist maksimalu pelnu un pardosanu.

Tresa pieeja nozime produkta kvalitates konkurétsp€jas novertésanu, balstoties
uz daudzsttru profilu apkoposanu dazadam kompetences 1pasibam.

Ceturta pieeja ir matricas metodologija konkurétsp&jas novertésanai, kas ir
istenota, veidojot matricu kompilaciju un ieprieks izvéloties stratégiju.

Piekta pieeja ir strukturala, saskana ar kuru uznémuma poziciju var novertet,
izmantojot tadus raditajus ka nozares monopolizacija, tirgi esoSo jaunizveidoto
barjeru esamiba.

Sesta pieeja ir funkcionala, tas parstavji nosaka saistibu starp izmaksam un
cenu, razosanas jaudas izmantosanas apjomu, produkcijas apjomu un citus raditajus.

Saskana ar So pieeju, uznémumi, kuros ir labak izveidota precu raZoSana un
pardoSana, ka arT finanSu resursu parvaldiba ir efektivaka, tiek uzskatiti par
konkurétsp&jigiem. Pieméram, §1 pieeja tiek piemeérota labi pazistamajam ASV konsultaciju
uznémumam Dun & Bradstreet.

Pirma grupa ir raditaji, kas raksturo uzn@muma razoSanas un tirdzniecibas
darbibas efektivitati. Starp tiem var izdalit tiras pelnas attiecibu pret materialo aktivu

tiro vertibu, tiro pelnu un neto apgrozijumu, ka arT neto pelnas attiecibu pret neto
apgrozamo kapitalu.

Otra raditaju grupa atspogulo fikséta un apgrozama kapitala izmantoSanas intensitates
raditajus. So grupu parstav: neto pardo$anas attieciba pret neto apgrozamo kapitalu, materialo
aktivu neto pardoSanas attieciba pret neto veértibam, pamatkapitala un pamatlidzeklu vertibas
attieciba, neto pardoSanas attieciba pret krajumu vertibu un krajumu attieciba pret neto
apgrozamo kapitalu.

Galigo raditaju grupu raksturo finansu raditaji. Tie ir tadi raditaji ka pasreiz&ja parada
attieciba pret materialo aktivu vertibu, paSreiz€ja parada attieciba pret krajumu vertibu,
apgrozama kapitala attieciba pret pasSreiz€jo paradu, ilgtermina saistibu attieciba pret neto
apgrozamo kapitalu. Tomer, ka paradits teoretiskaja pétijjuma, neviena no raditaju grupam
neatspogulo un neverté investiciju indeksu inovativa produkta izveid€, jo miisdienu apstaklos
galvenais konkurétspgjas faktors ir ieguldijums novatoriskajos produktos ar riska limena
novertéjumu.

40 I'paznosa A.T., IOnanos A.JO. Mukposkonomuka. [Ipaktudeckuii noaxo. — M.: KnoPyc., 2011 (in Russian).
41 Narver J.C., Slater S.F., MacLachlan D.L. Responsive and proactive market orientation and new product
success. Journal of Product Innovation Management, Vol. 21, No. 5, 2014.
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Vladimira Satrevi¢a doktora disertacija ir veltita uznémumu ilgtspgjigu konkurétspgjas
priekSrocibu veidoSanai precu tirgl, ka ar stratégiskas planoSanas un vadibas procesa
uzlabosanai.*? Autors pétija industrializacijas ietekmi uz uzn@mumu attistibu, intelektuala
kapitala lomu konkurences priekSrocibu radiSana misdienas, analiz€ja postindustrialas
sabiedribas T1pasibas un organizacijas attistibas teoriju. Konkurences priekSrocibu
konceptualais kvantitativais modelis tika izstradats, pamatojoties uz uznémuma parametru
novert§jumu. Lai panaktu ilgtsp€jigu attistibu, uzn@émumiem ir nepiecieSams optimizet
strateglsko planoSanu un prasmigi izmantot intelektualo kapitalu.

ST pétijuma autors piekrit V. Satrevi¢a secinajumiem par stratégiskas planosanas

nozimi miisdienu apstaklos, lai uzn@mums varétu sasniegt konkurences prieksrocibas.

Tadgjadi Iidz Sim ir izstradatas daudzas metodes,
konkurétspéju, un tas var klasificét §adi, ka paradits 1.1. tabula.

1.1. tabula. Uznémumu konkurétspéjas noveértésanas metoZu analize (izstradajis autors)

lai

Metodologijas
Metode Metodes autors priekSrocibas  un
triakumi
1. Matricas metode: «t»
1.1. BCG matrica* Briiss Dulins Hendersons | Nodro§ina  augstu
1.2. Makkinsija matrica 4 Makkinsijs apléses atbilstibu;
1.3. Portera matrica “° M. Porters «»

1.4. Sendela un Hofera modelis*’
1.5.Matrica “produkta dzives cikla
stadija/konkurétspgja”*®

]V)ans Sendels,
Carlzs Hofers

— neatspogulo
situacijas celonus;
— ir nepiecieSama

1.6. Ansofa matrica  (produktu | Teodors Levits marketinga
tirgus matrica)*® informacija;
Igors Ansofs — neatspogulo
uznémuma finanses
(investicijas
1novacija).
2. Metodes, kuru pamata ir precu vai | Galvena metozu ideja: «t»
pakalpojumu novértésana precu  un  uzp€muma | Metode ir balstita uz
konkurétsp&ja ir lineari | produkta
atkariga konkur€tspé&jas
novertgjumu.

42 Vladimirs Satrevics, “Strategiskas piemérotibas novértésana razosanas uznémumu attistibas uzlabosanai”.

Promocijas darbs. Rigas Tehniska universitate, Riga, 2016.

43 Jlazapenxo A. A. MeTobl OlleHKH KOHKypeHTocrnoco6HocTH [Teket] / A. A. Jlazapenko // MoJofioit yueHBIA.

—2014. — Nel. — C. 374-377. (In Russian).

4 Henderson, Bruce. "The Product Portfolio" Retrieved 4 February 2013.

4 McKinsey & Company (2008). Enduring ldeas: The GE-McKinsey nine-box matrix. Available at:

http://www.mckinsey.com/insights/strategy/enduring_ideas_the_ge_and_mckinsey_nine-box_matrix

4 Michael E. Porter. «The Five Competitive Forces that Shape Strategy», Harvard Business Review, January,

2008, p.86.

47 Dan Schendel Charles Hofer, Strategy Formulation: Analytical Concepts (The West Series in Business Policy

and Planning).

4 Alain Bernard, Serge Tichkiewitch. Methods and Tools for

Management (2008).
49 Ansoff, I.:
124,

Effective Knowledge

Strategies for Diversification, Harvard Business Review, Vol. 35 Issue 5, Sep-Oct 1957, pp. 113—

novert€tu uznémumu

Life-Cycle-



«»

N y ] Novertgjot produktu/
Uznémuma konkurétspgjas | Zans-Zaks Lambins pakalpojumu,  netiek

noveérteianas raditaji pec Zana-Zaka nemti  vera  argjie
in550 ; . : o
Lambina faktori,  ieguldijumi
inovacijas, lai
novertétu  ilgtermina
prognozesanu.

3. Metodes, kas balstitas uz efektivas «+»

konkurences teoriju: Ir nemti veéra
3.1. Efektiva konkurence J. Schumpsters®?,  F. | uznémuma  darbibu
Haijeks®® dazadi elementi

3.2. B. Bassa organizatoriskas Bernards Bass** «»

efektivitates teorija Metodes ir balstitas uz
3.3. Makgregora teorija X un teorija Makgregors ideju par iespgju
Y 5t pievienot vairakus
faktorus, lai noveértétu
uznémuma
konkuretspgju.

Sie  koeficienti ir
subjektivi pec biitibas.
Ir grati pievienot
pozicijas tirgd,
inovaciju apjomu un
darbaspéka kvalitati.

4. Metodes, kuru pamata ir integréty Gordons «»

pieeja noveértésanai. Foksals, Ronalds E. Nem veéra ne tikai
Goldsmits, sasniegto  uznémuma
Stefans Brauns®, konkurétsp&jas limeni,
V.A. AbSuks 5 bet ari  iesp&amo
dinamiku nakotné.

«»
Konkrétas  metodes,
kurus izmanto lai
noteiktu pasreiz&jo un
potencialo
konkurétsp&ju,
reproducé metodes, kas
ir izmantotas ieprieks
aprakstitajas pieejas, un
tas rada attiecigo pieeju
trikumus.

50 Jean-Jacques Lambin 6 Strategic marketing. New York, McGrawHill.
51 McGregor, D. (1960). The Human Side of Enterprise, New York, McGrawHill.
52 YIlymmerep . Yacts Bropas. Mosker i KamuTanusM Bbbkutb? IIposor / Kamurammsm, compamusMm u
nemokparus / [peauci. u o6mr. pea. B.C. ApronomoBa. M.: Dxonomuka, 1995. — 540 c. (in Russian).
58 Xaitex ®. A. 2. TIposor. DxoHOMHYEcKas Teoprst 1920-x To10B: B3rasan 13 Bensl // Cyap6s1 mubepanisma B
XX Beke — M.: UIPUCDBH, 2009. — 337 c. (in Russian).
54 Bass, B. M., & Riggio, R. E. Transofrmational Leadership (Second ed.). Mahwah, NJ: Lawrence Erlbaum
Associates. (2006).
5 Gordon Foxall, Ronald E. Goldsmith, Stephen Brown, Consumer Psychology for Marketing. Paperback —
1998.
%6 B.A. AGuyk, Menemxment, C-I16, 2008 (in Russian).
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Talak autors paSa apkopotas konkurences novértéSanas metodes (1.1. tabula) raksturo
detalak. Matricas novertéSanas metodes (Nr. 1) ir pietieckami vienkarSas un sniedz vizualu
informaciju. Turklat tas balstas uz konkurences attistibas procesa apsvérumiem un, ja ir
pieejama patiesa informacija, tie lauj veikt konkurences apstaklu pietiekami kvalitativu
analizi.

Metodes, kuru pamata ir produktu konkurétsp&€jas novertésana (Nr. 2), ir saistitas ar
efektiva patérina jédzienu, uzn@émuma konkur€tsp&ju un produkta konkurétsp&u. Tiek
uzskatits — jo augstaka ir produkta kvalitate un mazakas tas izmaksas, jo konkur€tspgja ir
lielaka. Starp So metoZzu pozitivam ipasibam var izdalit: novert§juma vienkarSibu un
redzamibu. Vienlaikus tas nesniedz pilnigu priekSstatu par uznémuma darbibas stipram un
vajam pusém.

Metodes kas balstas uz efektivas konkurences teoriju (Nr. 3) — saskana ar to
viskonkurétspgjigakie uznémumi ir tie, kuros visu strukttrvienibu un dienestu darbiba ir labi
organiz€ta. Jebkadas Sadas struktiiras efektivitates noveért€jums nozimé to, ka tiek verteta
resursu izmantoSanas efektivitate. ST novértésanas pieeja parasti tiek izmantota riipniecisko
uznémumu novertéSana un ietver visas svarigakas ekonomiskas darbibas apléses, iznemot
specifisku raditaju dublésanos, un tas lauj atri un precizi formulét vispargju prieksstatu par
uznémuma konkurétspgju iekSzemes un arvalstu tirgos.

Grupa Nr. 4. ietilpst integrétd pieeja uznémuma konkurétsp&jas novertesanai.
Integréta novertéSanas metode ietver divas sastavdalas: pirmkart, kriteériju, kas raksturo
patérétaju vajadzibu apmierinasanas pakapi, un, otrkart, razo8anas efektivitates kriteriju. Sis
metodes pozitiva iezime ir aprékinu vienkarsiba un iesp&ja neparprotami interpretet rezultatus.
Vienlaikus biitisks trikums ir nepilnigs uzn@muma darbibas apraksts.

Galvenais, ka uzn€mumu konkur@tsp&ja ir integrals raditajs attieciba uz pasreizgjo
konkur&tsp&ju un konkurétspejas potencialu

Pasreiz€ja un potenciala konkurtsp&a un to attieciba uznémuma konkur€tsp&jas
integralaja indeksa var atSkirties atkariba no metodes. Tadgjadi, vairakos gadijumos
pasSreiz€jo (realo) konkur€tspgju nosaka, pamatojoties uz uznémuma produkcijas
konkurétsp&jas noveérté&jumu un potencialo konkurétsp&ju — péc analogijas ar metodém, kas
balstitas uz efektivas konkurences teoriju.

Veicot Iidz Sim izstradato uzn@muma konkurétspgjas limena novert€Sanas metozu
analizi, var secinat, ka nav idealas un visaptverosas uzn€émuma konkurétsp&jas novertésanas
metodes. Konstatetie pasreiz€jo pieeju trikumi uznémumu konkurétspgjas novertéSana rada
loti ierobeZotas iesp&jas to praktiska lietoSana. Nemot véra §1 petijuma tému, jauzsver, ka
neviena no metodém atseviSki nesniedz iesp&ju integrét konkur€tsp€ju un inovacijas
novertejumu.

Lai izstradatu visaptveroSu metodologiju inovaciju un konkurétsp&jas novertésanai, ir
nepiecieSams noteikt principus uzn€muma konkurétsp€jas novertésanai.

Saskana ar V.A. Bolodurinu® uzn@muma konkurétspgjas novértéSanas principi ir
lidzigi precu konkurétspgjas noverté$anas principiem: sarezgitiba un relativitate. Ka zinams,
sarezgitibas jédziens cé€lies no latinu complexus — salikts, tads, kas ietver, apvieno. Tadgjadi
novertéSanas sarezgitiba nozimé nepiecieSamibu analizgt kriteriju kopumu (kompleksu). Ir
javeic sakotn€jo esoso metozu analize kopuma, ko ir veicis promocijas darba autors, un tas
lauj noverteét uznémuma (nozares) konkurétsp&ju. Nakamais princips ir relativitates princips.
Relativitates jédziens nozimé vért&juma salidzinoSo raksturu, salidzinajumu ar konkurentiem.
Konkurétspgjas noveértéSanas metozu strukturéSana nav iesp&jama bez uznémuma
salidzinasanas ar citiem nozares uznémumiems, proti, nepiecieSama salidzino$a analize, kas

5 Bonmomypuna B.A. METOJbl OILIEHKU KOHKYPEHTOCITOCOBHOCTH [MPEATIPUATUA
MEKTyHAPOIHBIH HAyYHO-UCCIIEIOBATEIbCKAN  KYypHAIL, OKOHOMUYECKHUE HAYKU DOI:
https://doi.org/10.18454/IRJ.2015.42.056 Onybnukosao B 2015, Beimyck Jlekadps 2015 (in Russian).
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noverté gan preces, gan citus uznémuma raditajus. Tadgjadi, lai pilniba novertetu uznémumu, ir
nepieciesams relativitates princips.

P&c §1 pétijuma autora domam, nozares noverte§juma lidzas sistematiskuma principam
(pieméram, nozares novertejuma rezultati dazados laika intervalos un dazadu apstaklu dél var
biit atSkirigi, vai ar1 — daudzpakapju process, kas ticis atzits par visatrako un labako veidu, ka
kaut ko paveikt, tiek atkartots atkal un atkal®®), jaizmanto sistémiskuma princips.
Sistematiskuma, sistémiskuma jédziens c€lies no latinu systema, kas nozimé noteiktu kartibu
vai sistemu.

Sisteémiskums ka kibernétiskas kartibas jédziens paredz pétit, analizét objektu ka
vienotu veselumu, vienotu sisttmu, kas ietver komponentus, kuri atrodas noteikta
mijiedarbiba; ka objektu, kas ir dala no citas, augstakas pakapes sisteémas (metasistéma), kura
tas mijiedarbojas ar citam apakSsisttmam. Sistémiskumu nosaka kop€ja attistibas mérka
orientacija, mérku proporcionalitate, tas elementi un nepiecieSamiba tos saskanot.
Sistemiskums ir daudz ietilpigaka koncepcija neka sarezgitiba, un tapéc pédéjo var uzskatit
par svarigu sist€émanalizes sastavdalu. Ekonomikas analizes sist€miskuma un sarezgitibas
metodologiska vienotiba izpauzas politisko un ekonomisko, ekonomisko un socialo,
socialickonomisko un ekologisko pieeju vienotiba; veseluma un ta dalu vienotiba; izstradajot
vienotu, universalu raditaju sistému un izmantojot visa veida ekonomisko informaciju.

Balstoties uz veikto konkurtsp&jas novertésanas metozu teoretisko analizi (1.1.
tabula), autors piedava algoritmu uzpémuma konkur€tspgjas novertéSanai. Konkurences
noteikSanas algoritms paredz:

. novertéSanas mérka noteikSanu;

. to jomu (aktivitasu veidu) noteikSanu, kuras tiek nemtas véra analizg;
. metodes izvéli un salidzinasanas pamatu;

. noteikt izm@ramas 1pasibas;

. izraudzito Tpasibu novertéjumu;

. visparinatus, integrétus konkurétspejas raditajus;

. secinajumus par konkurétspeju.

Nemot vera veikto pétijumu par inovaciju un produktu konkurtsp€jas novertéSanas
metodem, autors piedava modeli, lai novert€tu nozares konkurétsp&ju ietekm&oso galveno
faktoru savstarp€jo saistibu (1.1. att€ls).

Ka redzams no iepriek§ min&ta modela, lai novertétu konkuretsp&jas faktorus, ir
jaievéro sist€miskuma, sarezgitibas un relativitates principi. Konkurences noveérté$anas
metozu izveél€ autors ierosina novertet katras metodes kvalitativo Itmeni.

%8 The Cambridge Advanced Learner’s Dictionary & Thesaurus, Cambridge University Press, 2008.
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Principi

l

Sarezgitiba Sistemiskums Relativitate

l Metodes l

Matrica Precu / pakalpojumu Efektivas konkurences Integréts novertgjums
novertésana teorija

Konkuretspgjas noteikSanas algoritms:
"1 noverté$anas mérka noteik3ana;

_J to jomu (aktivitasu veidu) noteik3ana, kuras tieck nemtas
véra analize;

A

~J metodes izvéle un salidzinasanas pamats;

"I noteikt izm&ramas pasibas;

Attiecibu sistémas konkurgjoso faktoru ietekméjoso galveno faktoru
kognitiva karte

1.1.attéls. Rupniecibas inovacijas un konkurétspéjas faktoru noverteSanas
modelis. Avots: autora izstradats.
1.3. Raupniecibas konkurétspéju ietekméjoSo galveno faktoru attiecibu
novértésanas metodologija

Misdienas regionalas ekonomikas teorija plasi izmanto sist€émas pieeju (1.2. attéls).
Visus uzp€mumus var uzskatit par atvertu sisttmu, kas darbojas mijiedarbiba ar vidi.
Uznémuma izmantota sistémanalize veic sistémas diagnostiku. Saja pétijuma tiek izmantoti
sist€émanalizes pamatprincipi. Sist€miskuma princips, kas pazistams jau senaja filozofija, tiek
izmantots dazadas zinatnes jomas. Galvena loma sistémanalize ir strukttiras jédzienam, kas ir
saistits ar attiecibu secibu starp sistémas elementiem. Kognitiva kartéSana kalpo ka lidzeklis,
lai atvieglotu sarezgitas sistémas uztveri un ilustrétu kvalitativu analizi.*®

Ta saukta miksto sist€tmu teorija aptver sist€mas, kas var pielagoties mainigajiem
arejas vides apstakliem. Mikstaja sistéma galvena loma ir subjektivajam faktoram, cilvékiem,
vinu uzskatiem, attieksmei utt.®® Veicot struktiiranalizi, veiksmigi tiek izmantota grafu teorija.

%9 Eden C.Cognitive Mapping.European Journal of Operational Research.Vol. 36, Ne 1. 1988.
%0 Checland P.B. Soft systems methodology: An overview. Journal of Applied System Analysis, vol. 15. 1988.
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Izmantojot kognitivo kartéSanu, izveidotas shémas, kas interpreté cilvéku uzskatus, viedoklus,
un tiek sauktas par kognitivam karteém. Matematiski kognitivas kartes ietver ieziméeti verstus
grafikus (digrafs). Tie lauj pietickami pilnigi analizét c€lonsakaribas sarezgitas struktiras,
kuras c€lonis ir sistemisks.

9. Augsti kvalificéti un 10. rRadosa 11. uzlabotas iekartas,

gaisotne komandas tehnologijas,
motivéti specialisti

% .

uznémiimos

+

+
6. Inovaciju Z + 7. Finaniu resursi et 8. valsts palidziba

potencials

+ -

4
2. Inovacijas + 1. Nozares 12. politiska spriedze
uznémumos konkurétspéja sabiedriba

N\

+ + +
3. Uznémumu 4. uznémumu 5. Konkurentu
sadarbiba ienakumi uznéméjdarbiba

1.2. attels. Galveno faktoru, kas ietekmé konkurenci, attiecibu sistémas kognitiva Kkarte.5!
Avots: autora izstradata.

Kognitiva karte ar galvenajiem faktoriem, kas ietekm€ nozares konkurétsp&ju, paradita
1.2. attela. Esoso faktoru apzZimgjumi:
1 — konkurétsp&ja nozarg;
2 —nozares uznémumu inovacijas;
3 — nozares uznémumu sadarbiba inovaciju ievieSana;
4 — nozares uznémumu ienakumi, tostarp no inovacijam,;
5 — konkurentu uznémeéjdarbiba visu iesp&jamo veidu tirgos;
6 — nozarg radtto inovaciju potencials;
7 —nozares uznémumu finansu resursi, kurus var izmantot inovacijam;
8 — valsts palidziba un finansials atbalsts inovaciju ievieSana;
9 —nozares uzn€mumu augsti kvalificétu un motivétu specialistu komandas;
10 — radosas gaisotnes radiSana uznémumu specialistu komandas, kas ir nepiecieSams jaunu,
modernu tehnologiju ievie$anai un p&tniecibas un attistibas stenoSanai;
11 — modernu iekartu, tehnologiju, p&tniecibas un izstrazu ievieSana ripniecibas uznémumu
attistibai;

61 Kochetkov Yu., Aliev B. Improving the competitiveness of Latvia’s shipbuilding as a basis of strategy for the
successful development of the industry in the context of globalization. “Sabiedriba un kulttra”, rakstu krajums
No. XVIII, Liepajas Universitate, Liepaja, 2016, 269—280 Ipp. ISSN 1407- 6918.
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12 — politiska spriedze sabiedriba, kas saistita ar sarezgitu starptautisku situaciju un iek§gjam
problémam valsti.

Faktora numurs atbilst iezZiméta digrafa A tipu numuriem: us, Uz, ... Uzo.

Karte redzami ieziméti virziti digrafi, kas sastav no 12 virsotném ui, Uz, U2 Un
atbilstosam savienojuma Iikném (bultinam). lezimé&ti virzitajos digrafos (digrafs A) tris
savienojumu liknes ir negativas, pargjas ir pozitivas. Liknes tiek izmantotas, lai ilustrétu tikai
butiskakas c€lonsakaribas. Citu attiecibu ietekme netieck nemta véra. Liknei (ui, Uj) tiek dota
zime "+", ja palielingjums ui palielina (stiprina) uj, un ui samazindjums noved pie uj
samazinasanas. Zime "-" tiek dota, ja ui pieaugums ietver u; samazinasanos, un ui
samazinasana rezult€ uj pieaugumu. Tadgjadi jebkura virziena versts digrafs G ir paris (U, A),
kur U ir virknu kopums, un A ir sakartoto elementu paru kopums U (savienojumu kopums ar
Zimém "+" vai "-").%2 Pie zimes "+" c&lonsakariba biis pozitiva, un ar zZimi "-" biis negativa.
Digrafi veido gan kontiiras (slégta vienvirziena savienojumu kéde), gan puskontiras (dazadu
virzienu savienojumu kéde).

leziméta digrafa A kontliras neietver negativas ietekmes liknes — ar minusa zZimi — un
atbilsto$as virsotnes us un uze:

a) u1—U4—U7—Us— U2 —Us;
b) U1—Us— U7 — U1z — U — Uz — Us.

Abas kontiiras ir lidzsvarotas, t.i., tam ir pozitivs vért&jums, jo tam triikst negativu
savienojuma liknu. Pieméram, kontiira "b": nozares konkurétsp&jas uzlabosana (u1) palielina
ienémumus (us) un finansu resursus (u7), ko var veltit jaunu iekartu, tehnologiju, p&tijumu
finans€Sanai un ievieSanai. (U11). Tas palielina inovaciju potencialu (ue); jauninajumi tiek
ieviesti razoSana inovaciju veida (uz), ka rezultata palielinas konkuretsp&ja. Lielaka dala
nozimigako iezim&to digrafu virsotnu k&zu ir gan lidzsvarotas, gan nesabalansétas
puskontiiras. Virsotnes digrafs us, Uiz, no kura rodas negativie savienojumi, noved pie
nesabalansétu puskontiiru klatbiitnes ar negativu atgriezenisko saiti:

C) Us— U1 — U4 — U1z — Ug — U7 — Ug— Ug — Us;

d) U2 —Us— U7 — Us — U1z

) U2 —Ug— U7 — Us — Uz — U1 — Us — U1z,

Pieméram, puskontiira "e" pieaugosa politiska spriedze sabiedriba (vai starptautiskajas
attiecibas) (ui2) negativi ietekm@ valsts atbalstu (us), jo lielaka uzmaniba tiek veltita drosibas
uzlabosanai, tadéjadi samazinot nozares finanSu resursus (u7). Tas negativi ietekm€ inovaciju
potencialu (ue); I1dz ar to samazinas inovaciju skaits (u2), un nozares konkurétsp&ja samazinas
(u1). Protams, nozares ienémumi samazinas (us). Arl ienakumi valsts budzeta no nodokliem
nepalielinas. Tas liek uznémeéjiem un politikiem pieverst uzmanibu nozares stavoklim un
palielinat sadarbibu ar valsti, piem&ram, tagad tada aktuala jautajuma ka kvalificéta personala
apmaciba kugu btives un kugu remonta nozaré.

Rezultata, savstarpgji saistitu sisttmu normalas darbibas gadijuma konkurétspgjas
situacijai vajadz€tu uzlaboties. Lidzigi procesi var notikt puskonturas "c" un "d". Tadgjadi
nesabalanséto puskontiiru negativajai atgriezeniskajai saitei galu gala ir pozitiva loma.

Jauzsver digrafa atsevisku virsotnu iezimes. Viens no vissvarigakajiem aspektiem
nozares veiksmigai darbibai un tas augsta Itmena konkur€tsp€jai ir augsti kvalificétu un
motivetu specialistu pieejamiba (Ug), kas palidz radit radoSu gaisotni komanda (U1o). Saskana
ar vadoso sabiedribu pieredzi attistitajas valstis radoSa gaisotne veicina intensivaku un
efektivaku inzenieru un pétnicku darbu jaunu tehnologiju izstrades, pétniecibas un attistibas
procesa (Ui1). Tas palielina inovaciju potencialu. Negodigas konkurences metodes (Us),

52 Roberts F.S. Discrete mathematical models with application to social, biological and environmental problems.
RutgersUniversity, NewJersey, USA. 1986.
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intelektuala darbaspeéka emigracija un specialistu aizpliiSana uz arzemém, gluzi otradi,
samazina inovaciju potencialu (Us). Tad tiek ierobezotas iesp€jas izstradat un ieviest
inovacijas (Uz), pieméram, modernu aprikojumu, progresivas tehnologijas, tieck bremzgta
pétnieciba un attistiba (U11).

Ir vérts atzimé&t pretrunigo efektu faktoru sistema (1.2. att€ls), ko izraisa politiska
spriedze sabiedriba (u12). Globalizacijas konteksta politiskas spriedzes avoti var biit notikumi
starptautiskaja aréna un valstl. Biezi vien Sie notikumi spiez valsti palielinat aizsardzibas
izdevumus, kas var samazinat tieSo palidzibu nozarei (ug). Valsts atbalsts (us) var izpausties
dazadas formas. Tas var biit atbalsts aizdevumu sanemsSanai, raZoSanas pasitijumiem,
kvalificéta personala apmacibas organiz€Sanai un parkvalific€Sanai valsts izglitibas iestades,
palidziba jaunakas zinatniskas un tehniskas informacijas iegtiSana utt.

Tapat ka analizetaja digrafa A (1.2. att€ls) ir gan pozitivi, gan negativi cikli, kas sastav
no virsotnu un malu secibas, viss digrafs ir nesabalans€ts. Tadg€] ta aprakstita sistéma nebis
pietickami stabila, un nozares ar&jas konkurences ietekme var samazinaties, pateicoties argjo
faktoru ietekmei. Konkurentu pieaugosa aktivitate tirgos (us), ka arT neparedzams, negaidits
politiskas spriedzes pieaugums sabiedriba (12), kas var rasties krizes situaciju dél pasaule, nav
vienigie efekti. Lai analiz&tu situaciju sisteémas lidzsvara un novértétu virsotnes u12 ietekmi uz
digrafa lidzsvaru, ir nepiecieSsams veikt originala digrafa A (1.2. att€ls) relativa lidzsvara
aprékinus, kas ietver virsotni ui2 un modificéto digrafu B bez virsotnes ui2, izmantojot labi
zinamo formulu.%®

1.1. tabula. Digrafu raksturojums, nemot véra (A diagramma) un nenemot véra (B
diagramma) politisko spriedzi sabiedriba (autora aprékins)

No. Diagramma | Lidzsvara pakape b Eigena digrafu matricu blakusparadibas

veértibas

0;0;0; 0; 0; 0; 1,135; 0,451+1,002i; -
1 A 0.776 0,778; 0,451-,.002i; -0,629+0,736i; -

0,629-0,736i.

0; 0; 0; 0; 0; 1,135; 0,451+1,002i; -
2 B 1.00 0,778; 0,451-1,002i; -0,629-0,736i; -
0,629+0,736i.

Tabula 1.2. ir paraditi A un B digrafu lidzsvara pakapes aprékinu rezultati, ka ari to
esoSo blakusparadibas matricu parametri, kas tiek demonstr&ti turpmak.

lezimétaja digrafa B ir tikai pozitivi cikli, ta relativa lidzsvara pakape b (B) = 1. Lidz
ar to digrafs B, atSkiriba no digrafa A, ir lidzsvarots, un ta aprakstita sistema biis pietickami
stabila. Latvijas kugubiives nozares konkurétsp&ja bez virsotnes Ui> necietis, nepiedzivos
peksnas parmainas samazinajuma virziena. Realaja dzivé nav iesp€jams nonemt digrafa A
faktoru sist€mas virsotni Ui, sakara ar sarezgito starptautisko situaciju.

Tadgjadi veiktais pétijums lava autoram izdarit $adus secinajumus:

konkureétspéja ir daudzskautnaina funkcija, bet precu konkurétspéja joprojam tiek
balstita galvenokart uz precu razZosanu. Pakalpojumi nevar kalpot ka konkurétspejas
vairosanas pamats. Lai sasniegtu konkurétspejigu IKP struktiru, ir japalielina augsto
tehnologiju produktu razosana, kam japarsniedz pakalpojumu ipatsvars. Tadel ir

%3Roberts F.S. Discrete mathematical models with application to social, biological and environmental problems.
Rutgers University, New Jersey, USA. 1986.
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nepieciesams izmantot makroekonomisko sviru komplektu un nodrosinat efektivaku zinatnes
un razosanas sasaisti, zindtnes sasniegumu parnesi razosand.

Lai novertétu konkurétspgjas faktoru ietekmi uz inovacijam, ir nepiecieSams izstradat
visaptverosu un daudzpusigu inovaciju un konkurétsp€jas faktoru novertejumu. Ir vajadzigs
nemt veéra principu — noveértéSanas sarezgitiba nozimé nepiecieSamibu analizét krit€riju
kopumu (kompleksu).

Autors ir izanalizgjis konkur€tsp&jas novertéSanas metodes, un esosas metodes
ekonomika ir sadalitas Sadas grupas: matricas metodes; metodes, kuru pamata ir preCu vai
pakalpojumu novértéSanas procedira; metodes, kas balstitas uz efektivas konkurences teoriju;
metodes, pamatojoties uz integrétu novértéjumu. ST klasifikacija laus novértét uznémuma
inovacijas aktivitates konkurétspgju.

Talak autors ir piedavajis algoritmu konkurétsp&jas noteikSanai, konkur€tspgjas
noteikSanas algoritms paredz $adus posmus: noveérteéjuma meérka noteikSana; analizé véra
nemto teritoriju (darbibas veidu) identifikacija; metodes izvéle un salidzinasanas pamats;
nosaka izméramas IpaSibas; izraudzito 1paSibu novertejums; vispar€ja, integréta
konkurétspéjas indikatora aprékinasana; secinajumi par konkurétsp&ju. Demonstrétie principi,
metodes lava autoram izstradat modeli, lai novérte€tu nozares inovaciju un konkurétsp€jas
faktorus.

Autora piedavataja konkurences galveno faktoru attiecibas sistemas kognitivaja karté
atspogulotie faktori: nozares konkurtsp&ja; inovacijas, kas tiek Tstenotas nozares
uznémumos; nozares uznémumu sadarbiba inovaciju ievieSana; nozares uznémumu ienakumi,
tostarp ienémumi no inovacijam; konkurentu komercdarbiba tirgos; nozaré radito inovaciju
potencials; nozaru uznémumu finanSu resursi, ko var izmantot inovacijam; valsts atbalsts un
finansials atbalsts inovaciju ievieSana; ripniecibas uzn€mumu augsti kvalificétu un motivétu
specialistu komandas; radoSas gaisotnes izveidoSana uznémuma specialistu komandas, kas
nepiecieSama jaunu sarezgitu tehnologiju un zinatniskas pétniecibas rezultatu ievieSanai,
modernas tehnikas, tehnologiju, zinatnisko pétijumu ievieSana riipniecibas uznémumos;
politiska situacija sabiedriba, kas saistita ar sarezgito starptautisko situaciju un iek$gjam
problémam valsti. Autora piedavatais modelis laus pilniba novertét inovaciju un
konkurétsp€jas ietekmi konkréta nozarg.

2.  LATVIJAS KUGU BUVES UN KUGU REMONTA NOZARES MUSDIENU
ATTISTIBAS RAKSTUROJUMS

Regionalas ekonomikas vissvarigakie komponenti, kas nodrosina veiksmigu konkrétu
regionu un lidz ar to visas valsts attistibu, ir razoSana dazadas nozar€s. Viena no Latvijas
regionalas ekonomikas nozarém, kurai ir dzilas vésturiskas saknes, ir kugu buves un kugu
remonta nozare. Tas uznémumu produktus galvenokart pardod starptautiskajos tirgos.

Nemot veéra promocijas darba izvirzito meérki, péc autora domam, ir nepiecieSams
raksturot Latvijas kugubiives un kugu remonta nozari ka regionalas ekonomikas neatnemamu
dalu misdienu starptautiskas konkurences apstaklos un Latvijas ekonomika.

Vésturiski un geografiski Latvija ir juras valsts. Tadel paslaik kugniecibas nozare —
kugu un citu peldlidzeklu biive, remonts un apkope — ir svariga valsts riipniecibas dala.
Pastavigo darbinieku skaits kugniecibas nozarg, kur ir dazi desmiti uznémumu, parsniedz 1
tukstoti, bet sezona, parasti siltajos ménesos, stradajoso skaits paliclinas 2—3 reizes.

Tagad ir pieprasijums p&c kugiem ar kvalitativiem jauniem ekspluatacijas parametriem
attieciba uz veicamajam funkcijam, efektivitati, vides droSibu utt. Izvirzitas Sadas prasibas
jaunajiem kugiem: strukturalas shémas elastigums un daudzfunkcionalitate, kas atbilst
konkréta klienta prasibam; nav vajadzigs kapitalais vai cits nozimigs remonts kuga darbibas
laika; butiska kuga bilives izmaksu samazinasanas (par 10-15%) utt. Spécigs stimuls
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tehnologiju attistibai kugu projektéSanas un buivniecibas joma ir nepartraukti palielinatas
prasibas, ko izvirza valsts un starptautiskas institicijas, t.sk. jliras registri un organizacijas
kugosanas drosibai, vides aizsardzibai, apkalpes kvalifikacijai utt.

Sobrid pieaug prasibas kugu dzingju razosanai, to efektivitatei un videi draudzigakai
izmantoSanai. Strauji attistas ar kugu biivi saistitas nozares: tiek izveidoti jauni materiali kugu
aprikojumam, elektronikai, elektriskajam iericém, datoru navigacijas sist€mam u.c.

2.1. Kugu biives un kugu remonta riipniecibas attistibas analize pasaules ekonomika

Konkurence pasaules tirgos ir jauns uznéméjdarbibas posms pasaules ekonomika, un
to raksturo $adas Tpasibas: arvalstu tieSo investiciju straujaka izaugsme; plasa arpakalpojumu
izmantoSana, atseviSku precu vienibu visa apjoma razoSana valstis ar 1€to darbaspeku;
kopuznémumi, dazu uzn€mumu absorbcija citos uznémumos.

Pasaules ekonomiska izaugsme samazinajas 2016. gada, vienlaikus samazinot IKP par
2,2% no 2,6% 2015. gada un salidzinajuma ar 2001.-2008. gada vid€jo gada pieauguma
tempu (3,2%) (United Nations Conference on Trade and Development / UNCTAD, 2017.
gads). Talak par pasaules juras tirdzniecibas izaugsmi (2.1. att€ls).

Pasaules juras tirdzniecibas
attistiba, tirdzniecibas apjomi, %

l I -

1974-2014 2015 2016 2017-2022

O B N W
L

2.1. attels. Pasaules juras tirdzniecibas attistiba, tirdzniecibas apjomi, %
(autora izstradats).

Pasaules ekonomikas noriSu ietekmé pieprasijums péc kugoSanas pakalpojumiem
uzlabojas 2016. gada, kaut arT ne visai ievérojami. Pasaules jiiras tirdznieciba palielinajas par
2,6%, pieaugot no 1,8% 2015. gada, kas bija zemaka par ieprieks€jo Cetru gadu desmitu laika
registréto vésturisko vidgjo raditaju — 3%. Kopgjais apjoms sasniedza 10,3 miljardus tonnu,
kas nozimé vairak neka 260 miljonu tonnu kravu pieaugumu, no kura aptuveni puse attiecas
uz tankkugu tirdzniecibu.

Lai novertetu starptautisko jiiras tirdzniecibu, UNCTAD identificé $adus precu
parvadajumus: konteineri, piecas apjomigakas beztaras preces (dzelzs riida, ogles, graudi,
boksits un aluminija oksids), ka arT naftas un gazes nozares produkti. Galvena parvadajumu
tonnaza 2016. gada attiecas uz jaunattistibas valstim — 59% iekrauto un 64% izkrauto kravu,
attistitajam valstim — 35%, parejas ekonomikam — 6% iekrauto un 1% izkrauto kravu.

Geografiskas ietekmes zina Azija joprojam bija galvena globala kravu iekrausanas un
izkrauSanas zona 2016. gada. Amerika — otra, bet Eiropa tresa —17% iekrauto un 18% izkrauto
kravu, un Afrikas kontinenta valstis aiznéma 7% un 5% pasaules kravu iekrauSanas un
izkrauSanas platibu 2016. gada (2.2. attels).

Attela 2.2. skaidri redzams, ka pasaules jiras tirdznieciba lidera pozicijas ir tris regioni
— Azija, Amerika, Eiropa, turklat tiesi $aja min&taja seciba.
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Dati liecina, ka naftas tankkugu Tpatsvars samazinas, un no 1980. lidz 2017. gadam tas
samazinajas gandriz divas reizes. Tomer sauso beramkravu procentualais ipatsvars palielinas,
1980. gada tonnazas masa bija 27,8%, bet 2017. gada §1 dala bija 42,8% (2.3. attéls).

Dati liecina, ka konteineru parvadajumu dala kops 1980. gada ir ievérojami
palielinajusies. Tas ipatsvars 1980. gada bija 1,6% no tonnazas, bet 2017. gada §1 dala
palielinajas par 6 (!) reiz€m un bija 13,2%.

Lai sasniegtu promocijas darba izvirzito merki, ir nepiecieSams analizét pasaules
ostas, kuras ir augstas kvalitates infrastrukttira (UNCTAD, jiiras transporta parskats). Saskana
ar UNCTAD datiem, 21 valstt ir ostas infrastruktiiras kvalitate ar indeksu, kas lielaks par 5.
Liderpozicijas ir Niderlande, Honkonga (Kinas autonomais regions) un Singapura. Diemz¢l
Latvija Saja reitinga nav ieklauta; tome@r, péc promocijas darba autora domam, Latvijai ir liels
potencials savas ostas izvirzit starp 20 pasaules labakajam ostam, pieveérSot uzmanibu ostas
infrastruktiiras jauninajumiem, tostarp saistiba ar kugu remontu.

70

61
60
20 40
40 4
B Loaded
30 4
22 17 18 W Unloaded
20 4 14 14
o G
0 n T T T

Asia Americas Europe  Oceania Africa

2.2. attéls. Pasaules juras tirdznieciba regionos, % pasaules tonnaza, 2016
(autora izstradats).
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2.3. attéls. Pasaules flote péc galvenajiem kugu tipiem, 1980.—2017. gads, % no kravu
tonnazas (izstradajis autors).

Lai attistitu ostu infrastruktiiru, vajadzigi ievérojami ieguldijumi inovativos
uzlabojumos. Nemot vera jiiras transporta picaugumu pasaulé, §1 ir viena no daudzsoloSajam
jomam, t.sk. investiciju aktivitate€s. Kina ir Iideris paredz€taja naudas izlietojuma ostu
infrastruktiirai. Kopuma $im noliikam Azijas regions (Rietumazija, attistita Azija un jaunas
Azijas valstis) plano Iidz 2030. gadam terét vairak neka 27 triljonus ASV dolaru.
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Attieciba uz flotes TpaSumtiesibam regionos Azijas ekonomikai ir vislielaka kugu
ipaSnieku tirgus dala (49%), kam seko Eiropa (41%) un Ziemelamerika (7%). Kugu
registracijas zina Afrikas un Amerikas jaunattistibas valstim ir nozZimigaka loma, attiecigi 7%
un 17% registréjumu (péc kravu tonnazas). Svarigas kugu registracijas joma biezi ir mazas
attistibas valstis Afrika, Amerika un Klusa okeana regiona. Panama vairak neka 20 gadus ir
saglabajusi liderpozicijas ka valsts, zem kuras karoga ir visvairak registréto kugu.

Starp ES valstim 2016. gada lideris tirdzniecibas floté péc faktiskajam 1paSumtiesibam
bija Griekija ar 308 836,9 tukst. tonnu kravas, Vacijai otra vieta — 112 028,3 tiikst. tonnas, bet
Apvienota Karaliste tresa vieta — 51647,62 tukst. tonnas. Jauzsver, ka starp Baltijas valstim
Latvijai — 1061,755 tikst. tonnas, Lietuvai — 192,849 un lgaunijai — 316,609 tukst. tonnu
kravas. Nemot véra pasaules tendences jiiras transporta izmantoSana un Latvijas pieredzi jiiras
transporta, TpaSumtiesibas un kugu buves un kugu remonta nozaré, Latvija, péc autora
domam, var€tu turpinat veiksmigi attistit jlras transportu, kugu blives un kugu remonta
nozari, ievieSot inovacijas $aja nozare€.

Azijas valstis ir lideres kugu bilives nozaré: 2016. gada Kina razoja kugus ar
22 178 672 bruto tonnazu, Koreja — 25 265 934, Japana — 13 348 773, Filipinas — 1 168 357,
Taivana — 468 038, Vjetnama — 419 189 bruto tonnazu. Gandriz puse no visiem pasaulé
razotajiem kugiem rodas Azijas regiona valstTs.

Lai novertétu kugu razoSanu Eiropas Savienibas valstis, jauzsver, ka no ES 28 (2016)
15 valstis analizétaja perioda attistija kugu biives nozari. Péc 2016. gada rezultatiem kugu
buves lideris bija Rumanija — 822 010 bruto tonnaza, p&c tam Vacija — 404 996, bet Francija —
227 862 bruto tonnaza. Bitisks dalibnieks ES kugubiives nozaré ir Niderlande —175 933 bruto
tonnaza.

Baltijas juras regiona valstis kugu blives nozar€ ir parstavétas $adi: Somija — 108 085
bruto tonnaza, Danija — 24 937 bruto tonnaza un Lietuva — 499 bruto tonnaza (2015).
Jauzsver, ka Danija 2014. gada kugu skaits bija 3645 bruto tonnaza, bet 2016. gada — 24 937,
kas ir gandriz 7 reizes lielaks. Lietuva 2014. gada uzbuvéti 3134 kugi, bet 2015. gada — tikai
499 un 2016. gada kugi netika uzbuveti. ES valstis uzbtivéto kugu ipatsvars pasaules méroga
(bruto tonnaza) bija mazs — 3% 2016. gada. ES valstim ir potencials §1s nozares attistibai.

Vel ir svariga izmainu dinamika ES valstu kugu bives nozaré laikposma no 2014.
gada lidz 2016. gadam. Ka redzams 2.4. att€la, ES valstis, tapat ka visa pasaulé, veérojama
izaugsmes dinamika.

2000000 1902306

1500000

1190752 1126925

2.4. attels. Kugu biives nozares (bruto tonnaza) izmainu dinamika ES valstis no
2014. I'dz 2016. gadam (izstradajis autors).

P&c autora domam, ir lietderigi apsvért statistiku par kugu demontaZu pasaules valstis. Attéla
2.5. paradits demontéto kugu skaits pasaulé (iznemot ES datus).
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2.5. attels. Kugu nodoSana metalliiZznos pasaulé, bruto tonnaza, 2014-2016
(izstradajis autors).

Ka redzams 2.5. att€la, pasaules kugu biives flote parskatitaja perioda katru gadu tiek
atjauninata. Kugu laznu pieaugumu veido lineara likne. Ja salidzina demontéto kugu un taja
pasa perioda uzbuvéto kugu apjomu, tad izaugsmes dinamika ir acimredzama, kas norada uz
kugu buves attistibu pasaulé.

Autora veiktie aprékini, kas paraditi 2.6. att€la, liecina, ka ar 25-30% demont&to kugu
2014.-2016. gada Saja laika perioda jaunu iekartu pieaugums vai biivnieciba ir 65—70%.

Parskata perioda katru gadu tika atjauninata pasaules kugu flote. Kugu luznu
picaugumu veido lineara likne. Ja salidzina demont&to kugu un taja pasa perioda uzbiivéto
kugu apjomu, tad izaugsmes dinamika ir acimredzama, kas norada uz kugu buves attistibu
pasaulg.

Analize liecina, ka pasaules tirdzniecibas pieauguma jiiras transportam ir aktiva loma,
un kugu biives nozare 2008.-2016. gada ir stabiliz&jusies un dinamiski attistijusies, ko pétijis
autors. Vienlaikus kugu biives un kugu remonta ripniecibas izredzes ir palielinat $os apjomus,
jo pieaugs investiciju apjoms kugu bivé, un arvien vairak tiks izmantots arf jiiras transports.
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2.6.attels. Pasaulé uzbuvéto un demontéto kugu skaita salidzinosa analize, bruto
tonnaza (iznemot ES valstis) (autora aprekini).
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2.2. Latvijas kugu un laivu biives attistibas tendencu analize

Ka minéts 2.1. apaks$nodala, kugu un laivu biive Latvija ir atkariga no pasaules
ekonomikas tendenceém. Saja sakara ir vérts apsvért Latvijas vertéjumu pasaules organizaciju
skatfjuma. Pasaules Banka novertgja nozari zinojuma “Connecting to Compete 2016: Trade
Logistics in the Global Economy”.

2.1. tabula. Baltijas valstu analize logistikas veiktspéjas indeksa 2016. gada
(izstradajis autors)

Latvija Lietuva Igaunija
LPI Kategorija 43 29 38
Muita 45 28 29
Infrastruktiira 41 27 44
Starptautiskie 44 31 56
sutijumi
Logistikas 37 30 46
kompetence
IzsekoSana un 49 27 48
traséSana
Savlaicigums 39 17 20

Avots: Pasaules Banka: logistikas veiktspéjas indeksa (LPI) Zinojums: AtSkiribas turpina pastavet.
2017.

Pasaules Bankas dati liecina, ka saskana ar logistikas veiktsp&jas indeksu no 160
pasaules valstim Latvija bija 43. vieta, aiz Lietuvas — 29. vieta un lgaunijas — 38. vieta.
Latvija ieguva zemus raditajus tadas pozicijas ka muita, tikai 45. vieta, infrastruktiiras indekss
—41. vieta, kur Lietuvai — 27. vieta, bet izsekoSanas un traséSanas indeksa Lietuva ar 27. vietu
bija prieksa ar1 Igaunijai (48. vieta) un Latvijai (49. vieta).%

Latvija lielaka dala uznémumu, 99,8%, ir mazie un vid€jie uznémumi. Valstt ir dazi
relativi lieli uznemumi. Kugu biives nozari galvenokart parstav mazie un vidgjie uznémumi. Ir
tikai divi salidzinosi lieli kugu biives uznémumi: AS “Rigas kugu biuivétava” un AS
“Tosmares kugu buvétava” Liepaja. Lielaka dala uznémumu ir iesaistiti sporta laivu un
nelielu atpitas kugu bave. Dazados gados tie veidoja 70-85% no kopg€ja ripniecibas
uznémumu skaita, kas nodarbojas ar kugu un laivu biivi. No 2005. gada Iidz 2016. gadam
kopgjais uznémumu skaits, kas darbojas kugu biives nozaré Latvija, ir piecaudzis, neskatoties
uz ekonomisko krizi 2005.-2016. gada (2.2. tabula).

2.2. tabula. Bezdarba Iimena un registréto uznémumu skaita analize Latvijas kugu un
laivu buive, 2005-2016 (autora izstradata)

Uzpémumu Nodarbinato | Bezdarba Iimenis,
skaits kugu skaits % 15-64 grupa®
un laivu kugu un laivu
buve buve
2005 20 1269 9,97
2006 24 1206 7,4

4 Tracking & tracing has become an informal name for the system that is used for tracking items via
standardized reference numbers or dedicated barcodes. Tracking and tracing provides detailed information
concerning cross-border shipments. The World Bank Report of LPI, 2017.

8 Central Statistical Bureau of Latvia
http://data.csb.gov.lv/pxweb/en/Sociala/Sociala__isterm__nodarb/NB190c.px/table/tableViewLayout2/?rxid=a7
9839fe-11ba-4ecd-8cc3-4035692c5fc8
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2007 24 1037 6,65
2008 31 1047 10,7
2009 32 963 17,97
2010 37 849 20,05
2011 33 866 16,58
2012 50 994 15,38
2013 43 973 12,1
2014 41 910 11,08
2015 47 964 10,33
2016 47 1080 9,95

Avots: Latvijas Centrala statistikas parvalde.

Autora sniegtie dati liecina, ka laika no 2005. 1idz 2012. gadam kugu un laivu bave
iesaistito uznémumu skaits pieauga ik gadu. Vienlaikus nozaré nodarbinato skaits samazinajas
laikposma no 2005. Iidz 2008. gadam, t.i., 2005. gada darbinieku skaits bija 1269, bet 2008.
gada — 1047 cilvéki. No 2009. Iidz 2011. gadam darbinieku skaits samazinajas lidz 866
cilvékiem, salidzindjuma ar 2005. gadu samazinajums bija 32%.°

Lai noveértétu kugu biives un remonta nozares ietekmi uz tautsaimniecibu, javeic
regresijas analize. Aprékina iegltie regresijas vienadojumi un grafiki parada So faktu vizuali:
uznémumu skaits palielinds tieSi proporcionali un stradajoSo skaits samazinas preteji
proporcionali laikam. Noteiktais koeficients R? un korelacijas koeficients r ir attiecigi
augstaki par 0,85 un 0,93, iepriek§ min€tajos gadijumos. Tas norada, ka attiecigaja laika
perioda Sie vienadojumi izskaidro vairak neka 85% un 93% uznémumu un darba ne€méju
skaita variacijas, kas ir diezgan lielas atSkiribas. Lidz ar to korelacijas koeficienti r = 0,923 un
r =-0,966 liecina par spécigo korelacijas atkaribu no analiz&tajiem raditajiem attiecigaja laika
perioda. legiito regresijas vienadojumu nozimiguma parbaude ar FiSera LSD (F tests)
paradija, ka abos gadijumos faktiskas vértibas Fact parsniedza kritiskas vértibas Ferit (2.3.
tabula). Hipotéze Ho par vienadojumu nenozimigumu tiek noraidita; vienadojumi ir ticami,
statistiski nozimigi un var tikt izmantoti praktiskiem secinajumiem.

2.3. tabula. Faktora atkaribas aprékina rezultati (izstradajis autors)

Regresijas Korelacijas DW
Atkariba, gadi vienadojums R - kvadrats | koeficients Fisers Statistika -
Nr. _ statistika
y=f(x) r
Fact. | Fcrit.
Izmainas uzn@mumu _
1| skaita kugu baves | ¥ 2‘862’607X | 0,852 0,923 28,74 | 6,61 2,416
nozaré '
Kugu biives nozares
darbinieku  skaita | ., _
2. | izmainas G [ X7 10,966 7087 | 6,61 2588

66 Kochetkov, Yu., Aliev, B. Aspects of stable development of the shipbuilding branch in Latvia.
11" International Scientific Conference, Klaipeda, 23 october 2015.VADYBA, Journal of Management, vol. 27,
No. 2, Lithuania Business University of Applied Sciences, Klaipeda, 2015, p. 51-58. ISSN 1648-7974.
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Pardosanas apjoma

. . y =2,42x+40,485 | 0,280 0,530 4,31 4,84 1,684
1zmainas
Izmainas
ieguldijumos y =-377,69x + i
4| nozares materialajos | 3704,4 0,658 0811 1682 1.7t 1,695
aktivos
Darbinieku  skaita
atkariba no kugu | _
5. | bives nozares (y) ar gefzilé5°7x' 0,586 0,766 7087 | 6,61 1,142

nodarbinatibas
Itmeni Latvija (x)

Kugu remonta
pardosanas apjoma
atkariba no (y) IKP y = 0,004x+
uz vienu iedzivotaju | 30,974

)

0,407 0,638 7,56 4,67 1,782

IKP uz vienu iedzivotaju atkariba no kugu remonta pakalpojuma pardoSanas apjoma
ripnieciba Latvija ir paradits 2.3. tabula. Tiesas linearas regresijas aprékinatais vienadojums
norada uz doto faktoru tiesi proporcionalu atkaribu. Iegutais noteikSanas koeficients ir mazs
R2 = 0,407, kas izskaidrojams ar salidzinosi lielu datu novirzi (MS = 1548,4). Tiek konstatéts,
ka faktoru korelacijas atkariba ir mérena, un korelacijas koeficients r = 0,638. Aprekinatais
novérojamais FiSera LSD Faq. ir lielaks par kritisko vértibu Feit. Tadg€l iegiitais linearas
regresijas vienadojums ir statistiski nozimigs, un to var izmantot. Var secinat, ka kugu
remonta pardoSanas apjoms nozare ir saistits ar IKP Iimeni uz vienu iedzivotaju Latvija, kas
diezgan labi raksturo nacionalas ekonomikas stavokli kopuma. Tadgjadi Latvijas kugu biives
nozares darbinieku skaits un pardoSanas apjomi ir cieSi saistiti ar valsts ekonomiku un
tautsaimniecibas attistibu: veiksmiga Latvijas ekonomikas darbiba nozimé veiksmigu un
ilgtsp&jigu kugu biives nozares attistibu.

Visas promocijas darba pétitas atkaribas ir saistitas ar laika rindam. Tapéc aprékinos
ieglitie regresijas vienadojumi tika parbauditi attieciba uz pirmas kartas atlikumu
autokorelaciju ar Durbina-Vatsona (DW) testu ar nozimiguma limeni a = 0,05 (2.3. tabula).
Visos gadijumos DW statistikas aprékini paradija nepiecieSamibu pienemt hipotézi Ho: p = 0
bez autokorelacijas. Tikai pétijuma par kugu biives nozares darbinieku skaita atkaribu no
nodarbinatibas ITmena Latvija DW statistika ietilpst nenoteiktibas zona (d.< DW <duy). Tomér
atlikumu grafiska analize ar1 paradija, ka nav autokorelacijas.

Laika periodu no 2005. lidz 2010. gadam raksturo fakts, ka ieguldijumi materialajos
aktivos kugu remontam un uztur$anai nozares uznémumos galvenokart samazinajas (2.7.
att€ls., 2.3. tabula). Krizes laika investicijas kugu biives nozares uznémumu pamatlidzeklos
samazinajas no 2,75 miljoniem EUR 2008. gada Iidz 0,75 miljoniem EUR 2010. gada. Pé&c
krizes seku parvaréSanas perioda razoSanas nozares investicijas pamatlidzeklos pieauga no
2012. 1idz 2016. gadam. Uznémumos, kas nodarbojas ar kugu un citu peldlidzeklu biivniecibu
un remontu, investicijas 2014. gada sasniedza vairak neka 6 milj. EUR, un 2015. gada — 4,5
milj. EUR. Mazos uznémumos, kas razo sporta laivas un tidens atrakciju iekartas, ieguldijumi
pamatlidzeklos sasniedza vairak neka 0,9 milj. EUR 2016. gada.
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2.7.  attels. Ieguldijumi materialajos aktivos kugu remontam un uzturésanai, 2005.—
2010. OX ass: 1 —2005; 2 — 2006; ... 6 — 2010. gads. OY ass: tukst. EUR (izveidojis
autors).

Veikta Latvijas kugu biives un remonta nozares statistikas datu analize paradija, ka
nozaré stradajoSo skaits un pardoSanas apjomi ir cieSi saistiti ar izmainam atbilstoSos
tautsaimniecibas raditajos kopuma. Pasaules nelabvéliga ekonomiska situacij 2008.—2010.
gada kriz€ biitiski pasliktinaja nozares pamatraditajus, Iidzigi ari ekonomikas raditajus
kopuma. Tas ir likumsakarigi, jo kugu biives nozare ir ciesi integréta pasaules ekonomika,
produkti tiek eksportéti, tapat ka konkurenti atrodas, visa pasaulé. Veiksmiga ekonomiska
attistiba prasa pastavigu razosanas un konkurétsp&jas uzlabosanu.

Latvija galvenie kravu parvadajumi koncentr&jas 3 ostas: Riga, Ventspilt un Liepaja.
Statistikas datu baz&é ka mazakas ostas figuré Engure, M&rsrags, Pavilosta, Roja, Skulte,
Salacgriva. Pieaugums 2017. gada bija 118 044 tukst. tonnu jeb par 75% vairak neka 2015.
gada. Ventspils osta v€rojama art iekrauto kravu izaugsmes dinamika, tapéc 2017. gada kravu
apjoms pieauga par 75% salidzinajuma ar 2015. gadu. Liepajas osta salidzinajuma ar Rigas un
Ventspils ostam bija neliela dala no iekrautajam kravam, tomér $eit ar1 vérojama izaugsmes
dinamika — 2017. gada kravu apjoms bija 3,85 reizes lielaks neka 2015. gada. Autora
aprékinatie dati liecina, ka arT Latvijas ostas izkrautajam kravam ir pieaugums. Dati liecina,
ka pasaules ekonomika jiras transporta loma pieaug un ari Latvija ir v€rojama izaugSmes
tendence 2014.-2017. gada. Tadgjadi Latvijas kugu buves un kugu remonta nozares
potencials ir acimredzams.

Paslaik kugu biives un kugu remonta nozares uznémumi regulari iemaksa ievérojamus
nodoklus Latvijas valsts budZeta (2.4. tabula).

2.4. tabula. Nodokli, ko maksa lielakie uznémumi nozaré, tiikst. EUR®’

2015 2016 2017

Uznémums | Administrativie Administrativie Administrativie

’ nodokli SSIMC 1 odokli SSIMC | odokii SSIMC
Rigas
kugu 809,65 950 779.52 1004,72 836,13 865,2
bivetava
Liepajas
kugu 397,78 314,4 455.33 297,1 537,02 211,57
buvetava
Kopa 1207,43 1264,4 1234.85 1301,82 1373,15 1076,77

57 Central Statistical Bureau of Latvia base http://www.csh.gov.lv/en/dati/explanation-symbols-database-
40691.html TARGET=_blank>Explanation of symbols in database</B>
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2.3. Investiciju un inovaciju aktivitate ka pamats kugu un laivu buives attistibai Latvija

Globalizétaja tirgus ekonomika uznémumi darbojas nenoteiktibas apstaklos. Ipasi no 21.
gadsimta sakuma ieveérojami pieaugusas straujas un krasas parmainas, jo lidzas krizém un to
parvaréSanas nepiecieSamibai pasauli parnem piektais augsto un viedo tehnologiju vilnis, kas rada
daudz lielaku konkurenci, prasa atraku un inovativaku ricibu. Tapat pasaulé rodas jauni politiski
saasinajumi un problémas, kas ietekmé uznémgjdarbibu. Jebkura tautsaimniecibas nozare, tas
uznémumi, neatkarigi no razojamas produkcijas, tiek paklauti riskam. Nav iesp&jams vadit biznesu
bez jebkadiem riskiem, un tap&c ir nepiecieSama ari risku vadiba.

2.3.1. Riski kugu un laivu buvé Latvija

Kad uznémuma augstaka vadiba nolem;j ieguldit konkréta projekta, uzdevums vienmer
ir izveleties optimalako un labako risindjumu no daudzam iesp&am konkrétos apstak]os.
Parasti visvienkar$akaja gadijuma katram risindjumam ir divas galvenas iezimes: vidgja
paredzama pelna un vidgjais paredzamais risks. Tadgjadi tiek risinata divu kritériju
optimizacijas probléma, lai izvélétos labako risinajumu. So optimizacijas problemu
noteikSanai ir dazadi veidi.

Petijuma uzdevums ir novertét risku situdaciju Latvijas kugu un laivu biave. Pétijuma
novitati nosaka fakts, ka pirmo reizi galvenie riski tika identificéti un analizéti kugu biives un
kugu remonta nozaré Latvija.

Ir zinams, ka uznéméjdarbibas riski vienm@r ir ciesi saistiti ar stratégiskas koncepcijas
izstradi nozares attistibai. Attistibas strat€giska koncepcija ir balstita uz uznémumu prognozu
rezultatiem. P& kugu un laivu biives inovaciju attistibas stratégijas pienemsanas,
uznémumiem bitu jaizveido jauninajumu un inovaciju portfelis, kas biis inovativas darbibas
priekSmets.

Inovacijas aktivitatei, inovaciju ievieSanai kugu biives nozares uznémumos Latvija
jabiit nepartrauktai. Inovaciju ievieSanas un attistibas pasakumi parasti ir cikliski. Petijuma
izklastita paplasinata Cetru ciklu inovacijas procesa shéma, ko var izmantot kugu buves
nozares uznémumos (2.8. attéls).

Nozaru Iiment, ka aprakstits ieprieks, ir nepiecieSams pietiekami atri ieviest inovacijas
un sanemt ekonomisko efektu. To var panakt, izmantojot pieejamos fundamentalo un lietiSko
zinatnisko pétijumu rezultatus saistiba ar nozares konkréta uznémuma apstakliem un
vajadzibam. Pirmaja posma, ir nepiecieSams veikt tirgus pieprasijuma izpéti, apzinat galvenos
uznémuma klientus (2.8. attéls). Izejot no pétijumu rezultatiem par dazadu konstrukciju kugu
tirgus pieprasijumu, to jiras kugosanas raksturlielumiem, celtsp&ju utt., ir japlano izp&te un
iestrades (P & A). Izpétes darbi javeic, lai ieviestu jaunus produktus, raZzoSanas tehnologijas,
jaunus materialus, kontroles metodes utt. Tiek izvirziti uzdevumi, lai prakse istenotu p&tijumu
rezultatus. Pieméram, maza un vidgja tilpuma dubultkorpusu kugu (katamaranu) projektéSana
un izgatavosana prasa jaunu materialu un tehnologiju ievieSanu, ka arT petniecibas un
attistibas darbibu veikSanu. P&€tniecibas un attistibas meérkis var biit jaunu vai modernizetu
iekartu, iericu un iericu modelu izveide. P&c atbilstoSu testu pozitiviem rezultatiem tiek
izstradats s€rijveida produkcijas projekts un tehnologiska dokumentacija. To veic inovacijas
procesa otraja posma (2.8. attels).

Nemot vera, ka, ievieSot jauninajumus, visbiezak ir vajadzigi ievérojami finanSu
ieguldijumi, Latvijas kugu biives nozares uznémumi var izmantot japanu pieredzi vairaku
uznémumu sadarbiba inovaciju kopigai izstradei un ievieSanai.

36



Research of market demands

1 Applied rezgarch. 0.3 Risksof the
Patentand licensingwork 1st stage
RED activities

k.

Development of design documentation

2 Pratotyping 02 Risks of the

2nd stage

k

Purchase and installation of equipment

g | Masteringthe production of new 0.35 Risks of the
products 3rd stage
Cummng|aImanufacture 03 eks of the
Marketing

4 | sales activity 4th stage

2.8. attels. Paplasinata inovaciju procesa shéma Latvijas kugu biives nozare (izstradajis
autors)®,

2.3.2. Novatorisku procesu risku raksturojums Latvijas kugu un laivu bave

levieSot jauninajumus, nozares uzn€mumiem visbiezak ir nepiecieSams, ka tika
iepriek§ minéts, izmantot izgudrojumus vai pat atklajumus, kas saistas ar intelektuala ipaSuma
aizsardzibu. Intelektudala TpaSuma tiesiskais regul€jums starptautiska Itmeni tiek istenots
saskana ar Parizes konvenciju, kas pienemta 19. gadsimta beigas. Tadél pirms inovaciju
ievieSanas jasakarto patentu un licenc€Sanas jautdjumi, lai noverstu intelektuala Ipasuma
aizsardzibas parkapuma riskus.

Inovaciju procesa pirmaja posma (2.8. att€ls) Iidzas jau uzskaititajiem riskiem var
rasties arT citi riski. Katra konkréta nozaré un konkrétos nozares uznémumos riskiem biis
savas Tpatnibas. Augstaka ltmena uznémumu vaditajus péc gatavibas un spg&jam uznemties
risku var iedalit tris grupas: uz risku neversti iegulditaji / investori, uz risku versti iegulditaji,
riska neitrali iegulditaji.

Inovacijas procesa pirmaja posma vissvarigaka ir tirgus vajadzibu izpéte, jo ta nosaka
potencialo inovaciju virzienu un planus. Tapéc $aja posma nepareiza Iémuma cena var biit 1oti
augsta; attiecigi riski biis ievérojami. VadoSo lomu tirgus izpété spélé nozares uznémumu
marketinga nodalas, daudz kas ir atkarigs no to darbinieku kvalifikacijas.

Riski, kas rodas inovacijas procesa pirmaja un otraja posma, galvenokart ir saistiti ar jauna
projekta uzsakSanu, nepazistamam vai mazpazistamam t€mam. Saskana ar vairaku nozares
ekspertu aptauju sadu risku apmers ir 0,3, nemot veéra to jauninajuma efekta dél palielinato

68 Aliev, B., Kochetkov, Yu., “Characteristics of the risks of innovation process in the industry of shipbuilding in
Latvia”. BSA, zinatnisko rakstu krajums, V Starptautiska zinatniski praktiska conference “The transformation
process of law, the regional economy and economic policy: the relevant economic and political and legal issues”,
2016. g. 9. decembris. Riga: BSA, 2017, 27—36 Ipp. ISBN 978-9984-47-143-3.
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vertibu.%® Lai mazinatu Sos riskus, ir lietderigi piesaistit argjos konsultantus un dibinat
sadarbibu starp nozares uznémumiem. PaSreiz€jais zinatnes un tehnikas attistibas posms ir
saistits ar jauno digitalo un viedo tehnologiju vilni jeb tehnologisko / industrialo revolicija.
Latvijas kugu biives nozares uznémumi ari izstrada fundamentali jaunas tehnologijas.

Péc dokumentacijas izstrades pabeigSanas sakas inovaciju procesa treSais posms:
jaunu produktu sagatavo$ana un attistiSana. Latvijas kugu biives nozares uznémumos
tehnologisko procesu integréta mehanizacija un automatizacija galvenokart tiek veikta,
izmantojot universalas iekartas un ierices, kuras nepiecieSams pareizi konfigurét. Jaunu
razo$anas procesu attistiSana sados apstaklos vienmér biis saistita ar bitiskiem riskiem. Tadél,
péc nozares ekspertu domam, riska pakape ir 0,35. Tiesi treSaja posma (2.8. att€ls) inovacijas
procesa ir visaugstakais risks. Tas ir saistits ar to, ka jaunu produktu razoSanas procesa
izstrades laika tiek identific€ti inovaciju projekta trukumi, kas iepriek$€jos posmos nav
pamaniti un noversti. Nemot véra Latvijas kugu biives nozares produkcijas viengabalainibu
un neliela apjoma raksturu, loti svariga ir uzn€muma darbinieku kvalifikacija.

Komercialas razo$anas uzsakSanas stadija — inovaciju procesa ceturtaja posma —
jasakarto marketinga taktikas jautajumi (2.8. attéls). Saja stadija ir precizéjama uznémumu
tirgus stratégija: tirgus vide, uzn€émuma konkurences prieksrocibas, lidzigu konkurentu
produktu analize, cenu korekcija utt. Saskana ar Latvijas kugu biives un kugu remonta nozares
specialistu viedokli riska pakape nozar€ ceturtaja inovacijas procesa posma neparsniedz 0,2.

Atbilstosi jaunajai risku parvaldibas, vadibas paradigmai uznémumi sak izmantot
integréto, nevis sadrumstaloto riska pieeju. Visu darbu ar riskiem koordin€ un kontrol&
uznémuma augstaka vadiba.

P&tijuma tika noteikti un analiz&ti tikai $adi galvenie riski.”®
1. Politiskie riski: dazadas ekonomiskas sankcijas; nemieri, teroristu uzbrukumi
valstis, kuras ir pasttitaju uznémumi (klienti). Riska pakape (nev€lamu rezultatu
varbiitiba) ir 0,3-0,4.

2. Socialie riski: iespgjams darbinieku streiks kada konkréta uzp€muma vai
solidaritate ar citam organizacijam. Riska apjoms ir 0,05-0,1.

3. Komercialie riski: klientu atteikums no jau gataviem produktiem un maksas par
visu veikto darbu. Riska apjoms ir 0,05-0,1.

4. FinanSu riski: dazadu iemeslu dé] dalgjs vai pilnigs klientu atteikums laika

samaksat par paveikto darbu; valitas riski, kas saistiti ar valitas mainas kursu
izmainam. Riska apjoms ir 0,4-0,5.

S. Produkcijas riski: nespgja izpildit pastitijumu laika dazadu iemeslu dél (projekta
dokumentacija nav gatava, izejvielas netiek sanemtas nepiecieSama termina,
specialistu trikums utt.). Riska apjoms ir 0,2-0,3.

6. Jauninajumu riski: dazadu iemeslu dél atteikSanas veikt uzsaktos projektus (naudas
trikums, piegadataju neveiksmes, atklati defekti jaunajas iekartas utt.). Saja riska
grupa tiek nemts véra, ka inovacijas vienmeér ir saistitas ar 15-20% lielaku risku
(Fathutdinov 2000). Riska apjoms ir 0,3-0,35.

7. Tehniskie riski: tehnologiju parkapumi, defekti, drosibas noteikumu neievérosana,
tehnologiskie negadijumi, laika apstaklu ietekme (zema gaisa temperatiira). Riska
apjoms ir 0,05-0,1.

8. TransportéSanas riski: transportéSanas, parvadasanas aizkavéSanas, kravas
nozaudésanas vai zadzibas rezultata radusies zaud&jumi utt. Riska apjoms ir 0,1-0,2.

89 Krugman P., Obstfeld M. International Economics: Theory and Policy. Prentice Hall, USA, 2008

0 Aliev B., Kochetkov Yu. Risks in the shipbuilding and ship repair industry in Latvia. VADYBA, Journal of
Management, vol.28, No. 1, Lithuania Business University of Applied Sciences, Klaipeda, 2016, p. 9-13.

ISSN 1648-7974.

38



9. Ekologiskie riski: tehnogénie negadijumi; degvielas, smérvielu noplaide utt. Riska
apjoms ir 0,1-0,15.

10. LikumdoSanas izmainu riski: izmainas nodoklu sistéma var samazinat uznémumu
konkurétsp&ju, novest pie tieSiem finansialiem zaudéjumiem. Riska apjoms ir 0,1,
tehnogeénie negadijumi 0,2.

P&c galveno risku un to lieluma noteikSanas tika veikts risku vertéjums, atkariba no
iesp€jama kait€juma apjoma. Balstoties uz novert€§juma rezultatiem, autors izveidoja risku
matricu, kura riski tika klasificéti atbilstoSi to rasanas varbiittbai un smagumam, t.i.,
iespgjamo bojajumu apjomam. Lai izveidotu matricu, autors izmantoja 6 punktu empirisku
risku varbiitibas skalu un to rangu, ka ar1 6 punktu iespgjamo bojajumu smaguma pakapi.
Saskana ar klasifikacijas rezultatiem matricas $tinas parada riska skaitlus no konkréta saraksta
(2.5. tabula). Novertejums rada, ka potencialo zaudejumu lielakais (katastrofalais) apmers ir
raksturigs komercialajiem riskiem (3) un riskiem, kas saistiti ar tiesibu aktu izmainam (10).
Tomer So risku apjoms attiecigi ir loti mazs. Risku apjoma dé] visnopietnakie riski ir finansu
riski (4) — "liels risks" un politiskie riski (1), ka arT inovaciju riski (6) — "vidgjie riski". P&c
smaguma vairakums risku attiecas uz "mazu" un "loti mazu risku" grupu un to iesp&jamais
kait€jums nav lielaks par vidgjo.

2.5. tabula. Risku matrica kugu biives un kugu remonta nozaré Latvija (péc autora

aprékiniem)
Iespgjamo kait&jumu apjoms
Riska
novertgjums
Nevelamu Loti
Nr. | iznakumu Niecigs | Mazs | Vidgjais | Liels T Katastrofals
o nozimigs
varbuitiba
a b c d e f
1 0,0-01 Loti mazs 2;7 3
2 >0,1-0,3 Mazs 9 8 5 10
3 >0,3-0,4 Vidgjais 6 1
4 | >04-06 Liels 4
5 | >0,6-08 | Maksimal
pielaujamais
6 >0,8-1,0 Kritisks

Balstoties uz veiksmigu pasaules uzpémumu pieredzi, ir iesp&ams noteikt, ka,
izmantojot risku matricu, inovaciju (6) un komercialo risku (3) risks ir ta sauktaja tolerances
zona — ta ir diagonile risku matrica, kas virzas no riitinas a6 uz riitinu f1 (2.5. tabula).” Riska
tolerance vai riska limenis ir jédziens, kas saistits ar cilvékiem, [@émumu pienemSanu un

L Aliev B., Kochetkov Yu. Risks in the shipbuilding and ship repair industry in Latvia. VADYBA, Journal of
Management, vol.28, No. 1, Lithuania Business University of Applied Sciences, Klaipeda, 2016, p. 9-13.
ISSN 1648-7974.
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raksturo risku smagumu, ko uznémuma vadiba sp&j vadit un veiksmigi optimizét. Sie riski
uznémumam ir vispiemeérotakie; So risku gadijuma pelnpa bis iesp&jami lielaka, nemot véra
noteiktos apstaklus. Vélme iegtt vél lielaku pelnu palielinas riskus tada apmera, kads nav
pienemams uznémuma vadibai vai nav tai pa spekam optimizet.

Risku optimizacija arpus tolerances zonas ir javeic §adi: no visbistamako kritisko risku
zonas, kas var novest pie ievérojamiem uznémuma zaud€jumiem un ir koncentréta matricas
stira rutina f6 un ap to, ir japarvietojas uz tolerances zonu otras diagonales risku matricas al—
F6 virziena. No loti mazu risku zonas un neliela iesp&jama kait€juma, kas ir ap risku matricas
Stnu al, optimizacijas noliikos ir japarvietojas taja pasa virziena uz diagonali al—f6, kas
tuvojas tolerances zonai.

Katram konkrétajam kugu biives un kugu remonta nozares uzn€émumam Latvija riska
optimizacijas process, protams, blis atkarigs no esoSajiem apstakliem un uzn€muma augstakas
vadibas riska “apetites”. Starp iepriekS min€tajiem bistamajiem riskiem ir jauzsver argjie riski,
kas saistiti ar tiesibu aktu izmainam, jo Latvija §is parmainas notiek loti biezi, un tas pastavigi
jauzrauga. Komercdarbibas un finansu riskiem, darbam ar klientiem, ka arT politiskiem
riskiem ir javelta pastaviga uzmaniba. Sie riski rlipigi jauzrauga, pirmkart, marketinga nodalas
darbiniekiem.

3. KUGU UN LAIVU BUVES KONKURETSPEJAS UZLABOSANAS VEIDI

Sekmigai regionalas ekonomikas attistibai ir nepiecieSams, lai uzn€mumi, kas
darbojas regiona nozargs, tostarp kugu biive un remonts, veiksmigi darbojas pasaules tirgos.
Sim nolikam ir jarazo augsto tehnologiju produkti, kas biis pieprasiti starptautiskos tirgos un
veiksmigi konkurés ar lidzigiem produktiem no citam valstim un regioniem. Viens no
galvenajiem nosacijumiem, lai nodroSinatu konkurences priekSrocibas uzneémumiem, kas
darbojas regiona nozargs, ir efektiva investiciju un inovaciju aktivitate un zinatnes un tehnikas
sasniegumu ievieSana razo$ana (Porter, 1998).2 Sie procesi Latvija ir paklauti daudzu faktoru
ietekmei un ir atkarigi no vairakiem apstakliem.

Konkurence kugu buves un kugu remonta joma notiek gan starptautiska limeni starp
atseviskam valstim, gan globala méroga. Saistiba ar intensitati kugu biuives uzp€mumu
konkurenci var raksturot ka diezgan sarezgitu, kas raksturiga globalizacijas apstaklos, kad
konkurenti cits citu var izstumt no tirgus, parpemt vai iznicinat konkurentu biznesu.
Uznémumu konkurence var bt jebkura forma, piemé&ram, var bt objektiva, ja pastav un
konkuré Iidzigi produkti (aizvietojosas preces konkurg). Pasaules kugu bives un kugu
remonta joma tiek izmantotas dazadas konkurences metodes. DaZi uznémumi vér§ agresivus,
stingrus mé&rus pret saviem konkurentiem, izdara spiedienu uz piegadatajiem, bankam, lai ar
tiem nesadarbojas. Piem&ram, Latvija, tapat ka citas valstis, uzn€mumi biezi aizvilina no
konkurentiem augsti kvalific€tus profesionalus.

Jauningjumi ir, jebkura joma, fundamentalo vai lietisko pé&tjjumu, tehnologiskas
attistibas vai eksperimentalo darbu rezultats, lai uzlabotu razoSanas efektivitati. Jauninajumu
attistibai ir nepiecieSami finanSu ieguldijumi. Jauninajums ir jaievie$ un japarvers inovacija,
lai atmaksatos ieguldijumi un tiktu panakts pozitivs efekts, augstaki darbibas raditaji.

Tipiski jauninajumu un inovaciju ieviesanas iemesli, kas var nodro$inat uznémuma un
nozares ka konkurences priekSrocibas, ir $adi: pirmkart, tas ir jaunas tehnologijas, kas
nodroSina stratégiski nozimigas inovacijas. Tad var radit uzlabotus augstas kvalitates
produktus ar jaunam 1paSibam, ko pieprasa lietotaji. Tas var biit ar1 jauns galaprodukcijas
tirdzniecibas un apkalpoSanas veids. V@l viens svarigs inovacijas iemesls ir augstakas un
jauna veida klientu prasibas, kas mudina nozares uznémumus ieviest jauninajumus, lai

2 Porter M. The Competitive Advantage of Nations. The Free Press. New York, 1990.
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apmierinatu §is paterétaju vélmes. Jaunas nozares vai razoSanas virziena radiSana arl rada
konkurences priekSrocibas.

Autors apskata konkurences prieksrocibu teoriju, kas pamatojas uz vértibas jédzienu.’
Vertiba attiecas uz konkrétu faktoru vai funkciju, kas raksturiga nozarei un kas nodroSina tas
parakumu salidzinajuma ar konkurentiem tirgos. Vertibas var biit loti atSkirigas un klasificetas
péc vairakam funkcijam. Piemé&ram, vertibas atSkiras péc veida: materialas, nematerialas,
finansialas, politiskas utt. Vertibas tiek iedalitas primarajas (augsti kvalificéts personals,
radikali jauninajumi, datoriz€ta dizaina un razoSanas vadibas sist€ma utt.) un sekundarajas
(1eti darbaspeka resursi, riskanti jauninajumi utt.) kategorijas. Vertibu var attiecinat gandriz uz
jebkuru poziciju, kas dod nozarei konkurences prieksrocibas. Katrai vertibai ir savas iezimes
un ietekme uz konkur&tspgju.

3

3.1. Latvijas kugu un laivu biives konkurétspéju ietekméjoso faktoru sistémas ilgtspéjas
novertéjums

Saskana ar autora piedavato modeli ieprieks tika veikta Latvijas kugu baves un kugu
remonta nozares konkur€tsp&ju ietekmé&joso faktoru attiecibu sist€mas analize (skat. 1.
nodalu). Galveno faktoru savstarpgjas attiecibu sist€mas piedavata kognitiva karte lauj
novertet inovaciju ietekmi uz uzn@mumu konkuretsp&ju nozare.

Parskatitie digrafi A un B, kuros aprakstita ietekme uz kugu biives nozares faktoru
sisttmas konkur&tsp&ju (1.2. attéls), ir parbauditi attieciba uz absoliito stabilitati un impulsu
stabilitati. Sim noliikam tika analizétas o digrafu blakusparadibas matricas. Pieméram, 3.1.
att€la paradita digrafa A blakusparadibas matrica. leziméta grafa blakusparadibas matrica ir
forma A = (ajj), kur

+1, ja mala (i, j) ir pozitiva,
(oj) = - 1, ja mala (i, j) ir negativa,
0, ja malas (i, j) nav.

Grafiskas stabilitates trikums nozimé, ka aplikota faktoru sistéma negativie procesi
var rasties un pat pastiprinaties, kas, piem&ram, var mazinat inovacijas potencialu un nozares
konkurétsp&ju. Dotajai analizei veikts digrafu blakusparadibas matricu pasu veértgjuma
aprékins (3.1. tabula). Digrafa A blakusparadibu matricas raksturigais polinoms ir $ads:

Ca(M)=det (A—AE)=ou1- At +om0- A0+ . +ar- Al +ao- A0
kur det — matricas determinants;
E — atbilstiga vienibas kvadrata matrica;
oi — raksturiga polinoma koeficienti pie sakném Ai.

Parametri A; ir matricas A saknes un 1pasas vertibas tikai tad, ja tas atbilst vienadibai:
Ca (L) = det(A-ME)=0.

3.1. tabula. Digrafu raksturojums, nemot véra (A diagramma) un nenemot véra (B
diagramma) politisko spriedzi sabiedriba ( autora aprékins)

Nr. | Grafs I};;i;;\éaga Digrafu blakusparadibu matricu 1pasas veértibas

1 A 0.776 0,0;0; 0; 0; 0; 1,135; 0,451J.r1,002i; -0,778; 0,451-1,002i;
-0,629+0,736i; -0,629-0,736i.

> |'m 1.00 0; 0; 0; 0O; O 1,135; O,451+]__,002i; -0,778; 0,451-1,002i;
-0,629-0,736i; -0,629+0,736i.

8 @arxyrunoB P.A. Ctpaternueckuii Mmenemxment. Msnatenbetso «JIEJIO». Mocksa. 2001 (in Russian).
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3.1. attels. Digrafa A blakusparadibas matrica, kura ir visi butiskie faktori, kas ietekmé
Latvijas kugu biives nozares konkurétspéju (autora aprékini).

Digrafu A un B tuvuma matricu 1paso vértibu aprékina rezultati (skat. 3.1. tabulu)
rada, ka abiem digrafiem ir savi 1paSie veért€jumi, kas parsniedz vienibu moduli. Saskana ar
grafu teoriju, $aja gadijuma gan digrafs un to attiecigas faktoru sist€émas ir pilnigas un impulss
ir nestabils.” Sakotngjais impulss jebkura digrafa virsotng var izraisit lielakus impulsus citas
virsotn&s un novest pie nevélamam sekam — samazinat nozares konkurétsp&ju. Pieméram, ja
valstij ir augsti kvalific€tu specialistu trukums (digrafa virsotne Ug), ja konkurenti “nozags”
(us) pat vienu labu darbinieku, tas var radit nopietnas sekas: komandas darbs tiks partraukts
(u10) attieciba uz jaunu iekartu vai tehnologiju attistibu, ka ari paléninasies pétnieciba un
attistiba (U11) utt. Tas nelabvéligi ietekm@s inovaciju potencialu, uzn€mumu konkur&tsp&ju un
nozari kopuma (Uz).

3.1.1. Kugu un laivu biives konkurétspéjas prognozes

Lai atrisinatu problému par sist€mas uzvedibas prognozém, ko raksturo digrafs A,
modela padzilinata analize tika veikta, petot impulsu procesus sistéma. Pulss attiecas uz
pozitivu vai negativu vienibas ievadi uz digrafa virsotném, pieméram, lidzeklu iedaliSana
daziem jauninajumiem. P&tijumu laika tika izmantotas impulsu procesu teorijas. Ja ir digrafs
ar blakusparadibas matricu A, vienkarSam impulsa procesam digrafs ar sakotngjo virsotni u;
var ierakstit $adu vienadojumu:’*

pj (t) = {elements i, j matricas A }

vj (t) = vj(ref.) + elements i, jmatrica E+ A+ A%+ A3+ ...+ A!,
kur p;j (t) — numurs, kas izsaka izmainas ujlaika t (pulss);
Vj (t) — vertiba, ja digrafa virsotne u;j (parametra noradita virsotne) diskrétos laika punktos t =
0,12,..
vj (ref.) — virsotnes atsauces vertiba (pienemts, ka ta ir nulle).

Veidojot vektoru vienkarSam autonomam impulsa procesam ar sakotngjo virsotni ui,
teoréma ir rakstita 1sa forma:

4 Roberts F.S. Discrete mathematical models with application to social, biological and environmental problems.
Rutgers University, New Jersey, USA. 1986.
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P (t) = P (0) *A,
kur P (t) — impulsa vektors.

Automatiska impulsa procesa analizé digrafs nosaka sakotngjo impulsu koeficientu
sadalfjumu sistéma un izmainas, kas saistitas ar virsotnu parametriem. Izmantojot digrafu A
(1.2. attels.) sakotn€jo blakusparadibu matricu, tika aprékinatas virsotnu A (3.2. tabula)
prognozétas vertibas.”

Sakotng&jais vienibas impulss ir ieviesis parmainas visas digrafa virsotnés (3.2. tabulas
kreisa kolonna); aprékins veikts 10 laika periodos (t = 10). Tabulas pirmaja rinda ir sist€émas
faktoru virsotnes, un tabulas predikats atspogulo attiecigo virsotnu vértibas péc 10 laika
periodiem. Vislielaka negativa ietekme uz nozares stavokli un tas konkurétsp&ju (U1) izpauzas,
ievieSot sakotn&jo impulsu virsotnei Us (konkurentu darbiba). Pé&c 10 periodiem konkurence
(u1) samazinas (zime "minus") par 9 vienibam, inovacijas (U2) samazinas par 11 vienibam,
inovaciju potencials (Us) samazinas visvairak — par 14 vienibam. Nozares ien€mumi (Us) ari
samazinas par 7 vienibam, un lidz ar to inovacijas finansu resursi (U7) — par 6 vienibam.

3.2. tabula. Sistémas digrafu virsotnu prognozes pie t = 10. Kreisa kolonna — virsotnes u,
Uz, ... U12, kuram sakotngji tika ieviests vientbas impulss ( autora apréekini)

Ui U2 |Us |Us [Us |Us |Ur | Us |Ug | Ui |Unn | U2
U |4 5 0 3 0 6 3 0 0 0 3 0
U |3 4 0 3 0 5 3 0 0 0 3 0
Us |3 3 1 3 0 3 3 0 0 0 2 0
Us |5 6 0 4 0 6 3 0 0 0 3 0
Us | -9 -11 |0 -7 1 -14 | -6 0 -1 -1 -7 0
Us |3 3 0 3 0 4 3 0 0 0 2 0
Uz |6 6 0 5 0 6 4 0 0 0 3 0
Us |5 6 0 3 0 6 3 1 0 0 3 0
Us |8 9 0 6 0 9 4 0 1 1 4 0
Uwo |6 6 0 5 0 6 3 0 0 1 3 0
U |3 3 0 3 0 3 2 0 0 0 2 0
Up |0 0 0 1 0 0 0 -1 0 0 0 1

Politiska spriedze sabiedriba (U12) atstdj nenozimigu negativu efektu; tas ietekmé tikai
iespejamo valsts palidzibas samazinajumu (Ug). Vislielaka pozitiva ietekme (zime "plus") par
nozares konkurétsp&ju (U1), inovaciju (Uz2) un inovacijas potencialu (Us) tick sasniegta, ievieSot
impulsu virsotnei ug — loti kvalificétu un motivétu specialistu esamiba: attiecigo virsotnu
veértibas pieaug par 8—9 vienibam. Nozares ien€mumi (U4) palielinas par 6 vienibam un
finansu resursiem (U7) — par 4 vienibam.

Viena impulsa ievie$anai uz virsotném Uz (riipniecibas uznémumu sadarbiba) un U11
(musdienigu iekartu un tehnologiju ievieSana) ir gandriz vienadi pozitiva ietekme uz
konkurétsp&ju U1 — par 3 vienibam, inovacijam Uz — par 3 vienibam, ienakumiem Us — par 3
vienibam, finanSu resursiem Uz — 2 (3) vienibas un inovacijas potencialu Us — par 3 vienibam.
Valsts atbalsts u8 ievérojami palielina inovaciju potencialu u6 — par 6 vienibam; lidz ar to
inovaciju Uz — par 6 vienibam un nozares konkurétsp&ju Ui — par 5 vienibam. Loti butisks
ieguldijums nozares konkur€tsp&jas uzlaboSana tiek panakts, ievieSot vienibas impulsu
virsotnei uip — komandas rado$a gaisotne: inovacijas (Us); inovaciju (U2) un konkurétsp&jas

5 Kochetkov Yu., Aliev B. Improving the competitiveness of Latvia’s shipbuilding as a basis of strategy for the
successful development of the industry in the context of globalization. “Sabiedriba un kultiira”, rakstu krajums
No. XVIII, Liepajas Universitate, Liepaja, 2016, 269—280 Ipp. ISSN 1407- 6918.
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(u1) potencials palielinas par 6 vienibam katra pozicija. Nozares ieneémumi (Us) palielinas par
5 vienibam un Iidz ar to arT finansu resursi (U7) — par 3 vienibam.

3.2. Nozares uznémumu galveno problému ekspertize

Dazadu regionalas ekonomikas nozaru uzpnémumi darbojas viena un taja pasa
tiesiskaja vidé. Tomer pat vienas ekonomikas nozares uznémumi, kas atrodas vairak vai
mazak I1dzigos apstaklos, saskaras ar dazadiem griitibu limeniem, problémam, kas saistitas ar
ienak$anu pasaules tirgos un poziciju saglabasanu tajas.’® Tadél autors uzskata, ka ir svarigi
identificét problémas, kas ir kopigas lielakajai dalai Latvijas kugu buives un kugu remonta
nozares uznémumu, un inovaciju procesu Ipatnibu, un nemt tas veéra, formulgjot ieteikumus
konkurétsp€jas uzlaboSanai uznémumos.

Lai saglabatu sekmigu darbibu miisdienu biznesa apstaklos, kugu bives uznémumiem
gan Latvija, gan arzem@s vajadze€tu pastavigi uzlabot savus produktus un paaugstinat to
kvalitati. Tas nozim¢ ieviest uzlabotus materialus kugiem, raZoSanas un remonta tehnologijas,
datortehniku, miisdienigus modelus utt.

Diemzel Latvija ir viena no p&dgam vietam ES p@tijjumu rezultatu parneses uz
raZo$anu un inovaciju joma: inovativu uznémumu skaits ir nepietiekams, tikai nedaudz vairak
par 20%. ES vid&ji novatoriski uzn€mumi un riipniecibas nozares veido vairak neka 50%.
Autors uzskata, ka kugu buves un kugu remonta nozarei Latvija ir jabit zinasanu balstitas
ekonomikas nozimigai dalai un jakliist par vienu no galvenajiem lideriem Latvijas pareja uz
zinasanu un augsto tehnologiju ekonomiku; tai jabut vertigam niSas tirgum Baltijas juras
regiona, kvalitativi apmierinot klientu vajadzibas globala méroga un nodroSinot nozares
darbinieku labklajibu. Nozares konkurgjoso stratégiju izvéle, t.i., tas dibinataju uznémumu
darbibas sistéma, tiek veikta atkariba no $o uzndmumu lomas un informativajam funkcijam.’’
Atkariba no lomu funkcijas lielie uznémumi kugu biives nozaré var tikt kvalificéti ka
kandidétaji uz vadoSo lomu . Vini ienem aptuveni 30% tirgus dalas Baltijas jiiras regiona un
sava ni$a cenSas panakt monopolstavokli, specializéjas noteiktos niSas produktos un tirgus
segmentos. Piem&ram, nesen Latvija ir dibinats uznémums, kas nodarbojas ar vidgja izméra
jahtu biivniecibu salidzinosi turigiem klientiem.

Latvijas kugubiives nozares inovativas attistibas nepiecieSamibu atzist visi nozares
vadosie specialisti.”® Vienlaikus pétijums parada, ka pastav viedoklu dazadiba un
nevienpratiga atticksme pret novatoriskas attistibas stratégiskajam prioritatém. Nemot veéra
nozares uznémumu ierobezotos finanSu resursus un valsts struktiiru nelielo palidzibu un
atbalstu veiksmigai darbibai globalas konkurences konteksta, nepieciesams izveidot vienotu
Latvijas kugu buves nozares inovativas attistibas politiku. Tas palidzés koordinét nozares
uznémumu sadarbibu inovaciju zina, izmantot Japanas sadarbibas pieredzi, izveidot
konstruktivu dialogu ar valsts institicijam sniedzot praktiskai palidzibai nozares
uznémumiem. Ka piem@ru var minét nozares specialistu sagatavosanu un izglitoSanu valsts
izglitibas iestades.

6 Aliev B. “TlepcriekTHBEI M HPOGIEMBI PA3BUTHS OTPACITH CYIOCTPOEHHUs U cyaopeMonTa Jlaruu”. Coopruk V
Hay4YHOU MEXIyHapOoJHOI KOH(pepeHInH MoJIoabIX yueHbIX B BSA, 14—15 mas 2015r., c. 83-88. ISBN 978-
9984- 47-102-0 (in Russian).
" Aliev, B., Kochetkov, Yu., “Strategies of Latvian enterprises in international competition”. The 16th
International Scientific Conference “Information Technologies and Management” 2018. Theses of paper. April
26-27, Riga, 2018. ISMA University, p. 129-131. ISSN 1691-2489.
8 Aliev, B., Kochetkov, Yu., Nedelev K. Innovative processes in the shipbuilding and ship repair industry in
Latvia. VADYBA, Journal of Management, vol.30, No. 1, Lithuania Business University of Applied Sciences,
Klaipeda, 2017, p. 111-116. ISSN 1648-7974.
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Ir daudz lémumu pienemsSanas teoriju, sakot ar labi pazistamo Neimana un
Morgensterna teoriju, kuras pamata ir balstiSanas uz lietderiguma principa izmanto$anu.’
Tomér praksé 8o teoriju biezi nepierada 88! un tadel ta nav izmantota $aja p&tijuma. Nemot
vera to, ka ekspertu atzinumi par prioritatém kugu biives un kugu remonta nozares uznémumu
inovativas attistibas virzienos ir loti atSkirigi, ka arT ir neskaidribas saistiba ar infarmativo
lauku, analizes veikSanai un ieteikumu formul€Sanai pétijjuma izmantota ekspertu
novértésanas metode. Tas samazina risku pienemt nepareizus 1€émumus. Ekspertu
novertéSanas metode lauj kompetentu ekspertu grupai novertet izpétito paradibu un procesu
raksturlielumus, lai So novért€§jumu nemtu vera optimalos ieteikumus talakam darbam.
Ekspertu grupa ieklauti nozares vado$o uznémumu galvenie specialisti un Latvijas augstskolu
(RTU, BSA) profesori; kopuma 12 eksperti.

Aptaujas rezultatd tika identificéti seSi galvenie nozares uznémumu inovativas
attistibas virzieni (3.3. tabula). Katram ekspertam tika liigts noveértét inovativas attistibas
virzienus, nemot véra péc iesp€jas lielaku faktoru skaitu: finans€juma pieejamiba, valdibas
palidziba, ekonomiska dzivotspgja, sociala ietekme, ekologija utt. Eksperti ir novertgjusi
inovativas attistibas virzienus, izmantojot universalu kvantitativas novertéSanas skalu [1, 10]:
1 - vissliktakais vertgjums (viszemaka prioritate), 10 — vislabakais veértejums (visaugstaka
prioritate). Ekspertu aptaujas rezultati ir paraditi 3.3. tabula. Aptauja veikta anonimi; eksperti
ir atbild&jusi uz jautajumiem, savstarp€ji neapspriezoties, lai noveérstu savstarpgjo ietekmi uz
rezultatiem.

3.3. tabula. Ekspertu aptaujas rezultati (aprékinajis autors)

Inovativas attistibas | Ekspertu novertgjumi

APZIMEJUMmS | oo 112 /3|4 |5 |6 |7 |8 |9 |[10]11 |12

Jaunu dizainu kugu
buve: dzivu zivju
transportésanai,
katamarani u.c.

A 7 14 |6|10 |6 |10/5 |6 |6 |5 |9 |6

Modernu  materialu
B un tehnologiju (|8 |6 |[5(85|7 |9 |7 |5 |5 |6 |8 5
levieSana

Darbinieku prasmju

. 10(10{9 |10 |10({10|10|9 |10|10 |9 10
attistisana

Tirdzniecibas
D sistémas 9 |19 |78 8 19 |9 |10|7 |8 959
pilnveidoSana

Jaunu razosanas
E iekartu celtniecibaun |6 |5 |8 |8 4 (10|/8 |7 |8 |8 |7 8
€30S0 remonts

E Modernu iekartu 5 (8 |4/10/9 |8 |6 |4 |4 |9 |8 7

ievieSana

Ekspertu aptaujas rezultata iegtitie novert&jumi liecina par pietickami lielam viedoklu
atSkiribam, kas nenoteiktibas dé|l apgriitina konsolidétu secinajumu un ieteikumus radiSanu.

8 Neumann J., Morgenstern O. Theory of Games and Economic Behaviour. Princeton University Press. 2007.

80 MccCardle K. F., Winkler R. Repeated Gambles, Learning and Risk Aversion. Management Science, vol.
38 (6). 1992.

81 Bunge M. Treatise on Basic Philosophy. Epistemology and Methodology, vol. 7(3). Philosophy of Science and
Technology. Part Il Life Science, Social Science and Technology. D. Reidel Publishing Company: Boston.
1985.
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Varbiitibas teorija neatbilst cilvéka domasanas subjektivam kategorijam, un $aja situacija ta
nav piemérota. Izpliduso komplektu / kopu teorija lauj novertét izplidusu koncepciju un
informaciju, veicot attiecigos aprékinus un izdarot derigus secinajumus.®? Izpliidusi logika ir
daudz tuvaka cilvéka domasanai neka tradicionala logika. Tas lauj veiksmigi izmantot to
vadiba, lai pienemtu pamatotus lémumus.

P&étijuma ietvaros autors ir veicis vairaku krit€riju noverteéjumu un alternativu analizi
gadijumam, kad kritériju novértésana tiek noteikta ka kriteriju definéto jédzienu alternativu
apstiprinadjuma pakape. Konvekcijas (savijuma) operacija ir izmantota, pamatojoties uz
izpliiduso komplektu / kopu krustojumu.®® Ja ir m alternativu komplekts / kopa (0, oz, ...0m),
kritérijs C var tikt uzskatits par izpliiduso kopu /komplektu:%

E" — 'm pig ;)

i=1 . !
oy

kur pe(ai)e[0,1] - alternativu oi noveért&jums péc C kritérija, kura aprakstits kriterija definéta
jédziena alternativas apstiprinajuma pakape; ; i=1, 2, ...12; Z ir paru Hc (ai) un o summa.

No n kriterijiem tiek piepemts, ka vislabaka alternativa ir ta, kas atbilst visiem
krit€rijiem Ci, Co, ...Ch. Labakas alternativas izv€le ir ka atbilstoSo izpliiduso komplektu /
kopu krustojums:

D=CiNCN...NCy

Fizikalo kopu krusto$anas sniegta darbiba atbilst minimalajam aktivitateém, kas tiek

piemérotas to dalibnieku funkcijam:

#o [cx}.) - mm'uﬂf[ai)ri =Ln;j=1m

Tiek pienemts, ka labaka alternativa ir a *, kurai ir maksimala dalibas funkcijas
vertiba: 858

up(a*) = maxpy(ay).j = Tm

Fizikalo grupu dalibas funkciju uzbiive tika veikta, izmantojot para salidzinajumu
metodi, kura balstita uz novertéSanas matricu apstradi, kas atspogulo eksperta viedokli par $1
komplekta formalizéto kompleksa elementa Ipasibas izteiksmi.®"® Lai noteiktu aplésu
matricas, kvalitativi novertgjot nozimi no "1" (vienada nozime) lidz "9" (arkart€ja nozime),
tika izmantota 1paSa skala, laujot n elementu kopumam bt X = {x}. Tiek pienemts, ka
elementa X; novértéjums, salidzinot ar elementu X; ipasibas S izteiksmé, ir ojj. Lai nodrosinatu
atbilstibu, tiek pienemts, ka ajj = 1 / gji. VErtgjumi ajj forme matricu A = || ojj||. Vienadojuma
atrisinaSana Aw = Aw, kur A — ir matricas A pasa vertiba, tiek atrasts matricas Tpasais vektors:
W = (w1, Wa,... Wn). Aprekinatas w; vertibas, kas veido paso vektoru w, tiek uzskatitas par
elementu X apstiprinajuma pakapi, lai iestatitu S:

pu(x;) = w,, i=1n

82 Kaufmann A. Introduction a la théorie des sous-ensembles flous (Fuzzy Sets Theory). Masson: Paris - New
York — Milan. 1977.
8 Bellman R., Zadeh L. Decision making in a fuzzy environment. Questions of analysis and procedures of
decision making. Mir: Moscow, 1976 (in Russian).
8 Borisov A., Krumberg O., Fedorov I. Decision making on the basis of fuzzy models. Zinatne: Riga, 1990 (in
Russian).
8 Yager R. R. Multicriteria decisions with soft information: an application of fuzzy set and possibility theory.
Fuzzy Mathematics. Pt 1, 2(2), 21-28; Pt 2, 2 (3), 7-16. 1982.
8 Borisov A., Krumberg O. Possibility theory for decision making. Fuzzy Sets Systems, vol. 9 (1), 13-24. 1983.
87 Saaty T. L. Measuring the Fuzziness of Sets. Cybernetics, vol. 4 (4), 53-61. 1974.
8 Saaty T. L. Interaction in hierarchic systems. Technical cybernetics, vol. 1, 68-84. Moscow (in Russian).
1979.
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Pieméram, eksperta Nr.3 apvienoto atbilzu salidzinasanas matrica As, pamatojoties uz
apléses svariguma skalu, ir $ada: 8%

1 3 4 5 7
033 1 2 3 5
025 05 1 2 4

02 033 05 1 2
014 02 025 05 1
0110120.1402051

9
8
7
5
2

Apréekinu rezultata tiek iegiiti matricas Az Tpa$as vértibas: 1= 6.177; A= - 4.781- 10™
+ 1.084i; As=-4.781- 10 - 1.084i; A= -0.064; As= - 0.056 + 0.129i; As= - 0.056 — 0.129i,
kur ;\,max = ;&1 =6.177.

Tad nepiecieSams atrast matricas Az 1paSo vektoru, pamatojoties uz vienadojumu:

1-6177 3 4 5 7 9
033 1-6177 2 3 5 8
025 05 1—-6177 2 4 7 | | @3
0.2 033 05 1—6.177 2 5 |
2

0.14 0.2 025 05 1—6.177 g
0.1101201402051—6.177 W,
Autors apskata normalizacijas prasibas ieviesanu:

wy + w, + wy +w, + w; +w,; = 1. Tiek iegiita vienadojumu sist€ma:
—5177wy +3w,; + 4wy + Swy + Twg; + 9%, =0
033w, — 5177w, + 2wy + 3w, + 5wy + 8w, =0
0.25w; + 05w, — 5177w, + 2wy + 4w + 7w, =0
02wy + 033w, + 0.5w; — 5177w, + 2wy + 5wy =0
0.14w; + 0.2ew, + 0.25w; + 0.5w, — 5.177w; + 2w, =0
011w, +0.120w, +0.14w; + 02w, + 0.5w; — 5177w, =0

Vienadojumu sist€ma ir tikai mazsvarigs risinajums. Lai noteiktu 1pasibas vektoru W,

vienu no sistémas vienadojumiem aizstdj prasiba par normalizaciju. Atjaunojot jauno
vienadojumu sistému, tiek iegiits matricas As 1paSibas vektoru W:

w1 = 0.451; wo=0.229; w3 = 0.153; ws = 0.092; ws = 0.048; we= 0.027, (at Amax=6.177).

=1
¥ e
i=1

Vertibas wi (I =1, 2, ... 6), veidojot Tpaso vektoru W, tiek nemti par eksperimenta Nr.
3 atbildes pakapi par izpliduSo komplektu.

Aprekinot eksperimentalo atbilzu salidzinaSanas matricu pazimju ipasos vektorus,
iegiiti $adi komplekti:

8 Borisov A., Krumberg O., Fedorov I. Decision making on the basis of fuzzy models. Zinatne: Riga, 1990 (in
Russian).
% Saaty T. L. Measuring the Fuzziness of Sets. Cybernetics, vol. 4 (4), 53-61. 1974.
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C1= {0.089/A; 0.152/B; 0.414/C; 0.254/D; 0.059/E; 0.032/F}
C2={0.024/A; 0.079/B; 0.405/C; 0.286/D; 0.046/E; 0.16/F}

Cz = {0.092/A; 0.048/B; 0.451/C; 0.153/D; 0.229/E; 0.027/F}

Cs4={0.239/A; 0.132/B; 0.239/C; 0.076/D; 0.076/E; 0.239/F}

Cs = {0.057/A; 0.132/B; 0.324/C; 0.181/D; 0.027/E; 0.278/F}

Ce = {0.23/A; 0.121/B; 0.23/C; 0.121/D; 0.23/E; 0.07/F}

C7={0.032/A; 0.089/B; 0.414/C; 0.254/D; 0.152/E; 0.059/F}

Cs = {0.094/A; 0.049/B; 0.277/C; 0.412/D; 0.143/E; 0.025/F}

Co = {0.098/A; 0.053/B; 0.453/C; 0.139/D; 0.228/E; 0.029/F}

C10 = {0.038/A; 0.066/B; 0.375/C; 0.143/D; 0.143/E; 0.236/F}

Cu = {0.214/A; 0.088/B; 0.214/C; 0.349/D; 0.046/E; 0.088/F}

C12={0.059/A; 0.032/B; 0.414/C; 0.254/D; 0.152/E; 0.089/F}

Tad tiek izmantots izv€les princips:
D={min (0.089; 0.024; 0.092; 0.239; 0.057; 0.23; 0.032; 0.094; 0.098; 0.038;0.214; 0.059)/A,
min (0.152; 0.079; 0.048; 0.132; 0.132; 0.121; 0.089; 0.049; 0.053; 0.066; 0.088; 0.032)/B;
min (0.414; 0.405; 0.451; 0.239; 0.324; 0.23; 0.414; 0.277; 0.453; 0.375; 0.214; 0.414)/C;
min(0.254; 0.286; 0.153; 0.076; 0.181; 0.121; 0.254; 0.412; 0.139; 0.143; 0.349; 0.254)/D;
min(0.059; 0.046; 0.229; 0.076; 0.027; 0.23; 0.152; 0.143; 0.228; 0.143; 0.046; 0.152)/E;
min (0.032; 0.16; 0.027; 0.239; 0.278; 0.07; 0.059; 0.025; 0.029; 0.236; 0.088; 0.089)/F} =
{0.024/A; 0.032/B; 0.214/C; 0.076/D; 0.027/E; 0.025F}.

Saskana ar noteikumu max (min), tika konstatéts, ka inovaciju attistibas virzienu
augstaka prioritate, ko eksperti apsver, pamatojoties uz izpliduSo komplektu / kopu teoriju, ir
alternativa C (darba némgéju prasmju attistiSana). Otro vietu ienem alternativa D (tirdzniecibas
sisttmas pilnveidosana) un tre$a vieta — alternativa B (modernu materialu un tehnologiju
ievieSana). Pargjas tris alternativas (E — razoSanas iekartu celtnieciba un remonts, F —
modernu iekartu iegade un uzstadiSana, A — jaunu dizainparaugu kugu razosana) aiznem
vietas attiecigi no 4 11dz 6 un attieciba uz preferenci tie nedaudz atSkiras cita no citas.

Lai izdaritu secinajumus, kuri visprecizak atspogulo ekspertu komisijas konsolidéto
atzinumu, ir nepiecie$ams ievérot vispargjo zinatnisko koncepciju par stabilitati.! Stabilitates
koncepcija balstas uz ekspertu viedoklu matematiskas apstrades dazadu metozu izmantosanu,
lai izceltu Iidzigas rekomendacijas, kas iegiitas ar STm metodém. Biitiskas izmainas metodé un
metodé sniegtajos ieteikumos norada uz augstu atkaribu no eksperta subjektivitates. Tapéc,
iznemot izpliiduSo komplektu teoriju, lai iegiitu konsolidetu ekspertu viedokli, tika izmantotas
arT atbilzu trTs matematiskas apstrades metodes: vidéja aritm&tiska kategorijas metode, videja
kategorijas metode un grupas lémumu pienemsanas metode,% pamatojoties uz geometrisko
vidéjo rindu vértibu. Seit §is trfs metodes nav siki aprakstitas, jo tas ir tradicionalas.
Izmantojot visas Cetras metodes, tika veikta ekspertu atzinumu apstrades rezultatu salidzinosa
analize.

% Varian H. Intermediate Microeconomics. A Modern Approach. W.W. Norton & Co: New York, p. 223. 1993.
92 Saaty T. L. Decision Making with Dependence and Feedback. RWS Publications: Pittsburgh, Pennsylvania, p.
364. 2001.
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Tabula 3.4. parada ekspertu atbilzu skaitu jautagjuma par alternativu prioritatem.
Kategorija "1" tiek pieSkirts vislabakajai alternativai, un rangs "6" — alternativai, kas bitu
jaievie§ beigas. Ja eksperts uzskata, ka divas alternativas ir vienadas, tam ir tadas pasas
prognozes, un tam ir japienem pirma un otra vieta pec izvéles, tam pieskir vienadu kategoriju
-15:(1+2)/2=15.

3.4. tabula. Ekspertu atbilZu kategorijas (aprékinajis autors)

Inovativas Eksperti

3?;;;;?1?5 1213|456 7|89 10111
A 46|42 5| 26|4|4|6|25]|F5
B 3|45 | 44|45 4|5 |5|5 |45 6
C 11121212 1]1]25]1
D 22| 3|55/ 3 [45/ 2|1 |3[35/ 1|2
E 5 5| 2/55/6|2|3|3|2/[35|6 |3
F 63 6|2 2|6 |5|6|6]|2]|45) 4

Galigo alternativu rindas aprékina §adi. Izmantojot vid€jo aritmétisko kategorijas
metodi, aprékina ekspertu pieSkirto rindu summas dazadam alternativam (3.4. tabula).
Summas dala ar ekspertu skaitu, un tiek iegiits rindu vid€jais kategorijas aritmétiskais skaitlis.
"1" pedeja kategorija tiek pieskirts mazakajai summai, bet pedgja kategorija — "6" — Iidz
lielakajam skaitlim. Ar vid€jo metodi katras alternativas ekspertu atbildes rindas sakotngji
atrodas nemainiga kartiba. Tad rindu summa vidgjas pozicijas (sesta un septita vieta)
variacijas s€rijas tiek sadalita divas dalas un tiek iegiita kategoriju vidgja veértiba. Galgjas
rindas, kas iegtitas, izmantojot vidéjo metodi, ka ar1 vid€jo aritmé&tisko metodi, tiek pieskirtas,
izmantojot vienu un to paSu noteikumu. Ar grupu l[émumu pienemsanas metodi ir aprékinata
dazadu alternativu geometriska vidgja rinda. Pedgjas rindas ir pieskirtas saskana ar aprakstito
noteikumu. Galigo alternativu kategoriju aprékina rezultati ir paraditi 3.4. tabula.

Tika konstatéts, ka alternativu gala kategorijas, izmantojot vidgjo aritmétisko metodi un
geometrisko vidéjo metodi, pilniba sakrit (3.5. tabula). P&d&jas kategorijas péc vidgjas
metodes atSkiras no diviem, kas minéti iepriek$ attieciba uz alternativam B un F (5. un 6.
kategorijas attiecigi, nevis 6. un 5. kategorijas). Péc cetram aprékinu metodem C un D
alternativas ir ieguvusas pirmo vietu. Alternativu lielajam kop€jam rangam izmantota grupas
lémumu pienemsSanas metode, kas lauj iegt rezultatus, kas ir vienadi attalinati no maksimalas
un minimalas apléses.

Saskana ar kop€jo summu, alternativa E ir ien€musi treSo vietu. Ciktal tas attiecas uz treSo
vietu, izpliiduso komplektu teorija ir tikai neliela novirze. Tapéc var teikt, ka pirmajas trijas
vietas konsolidétais ekspertu viedoklis diezgan labi atbilst stabilitates koncepcijai. Attieciba
uz 4., 5. un 6. vietu, pastav dazas pretrunas galigajas rindas, ko iegiist, izmantojot dazadas
aprékinu metodes. Kopuma var rezumét, ka neatkarigo ekspertu konsolidétais atzinums péc
aprékiniem ir diezgan vienots. Autori saprot, ka Sis atzinums nav galiga autoritate, jo galigaja
lémumu pienemSanas procesa nozares uznémumiem bltu janem vera 1paSie apstakli,
finans€juma pieejamiba, tirgus situacija utt.
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3.5. tabula. Galigo alternativu kategorijas, ko aprékina péc dazadam metodém
(aprekinajis autors)

Alternativas A B C D E F
Pedgja kategorija pec
aritmatiska videja 461235
Pedgja kategorija pec 4 5 1 2 3 6
medianam
Pedgja kategorija péc 4 5 1 9 3 5
geometriska vidéja
Pedgja kategorija pec
izpliduSo komplektu / kopu 6 3 1 2 4 5
teorijas
Kopgjais raditajs péc
geometriska vidéja 4 > . 2 3 6

Tadgjadi petijums lava identificét svarigakos kugu buives un kugu remonta industrijas
inovativas attistibas virzienus. Tika konstatéts, ka pasreiz aktualie inovaciju virzieni kugu
buves nozaré ir darba néméju prasmju attistisana un marketinga sistémas pilnveidosana.
Pastav steidzama nepiecieSamiba biivét jaunas razoSanas iekartas un remontét esosds. Sie
galvenie inovaciju virzieni atbilst nozares pirmas prioritates prasibam un ir nepiecieSami, lai
uzlabotu tas konkurétsp&u. Bez pirmajiem trim galvenajiem inovaciju virzieniem nevar
panakt veiksmigu nozares attistibu visos citos virzienos.

Lai sekmigi veiktu uzdevumu — uzlabot kugu biives nozares darbinieku un akcionaru
labklajibu, ienakumus Latvija, galvenokart jakoncentr&jas uz personala kvalifikacijas
paaugstinasanu. Jaunu iekartu, masinu un ieri€u iegade, jauno progresivo tehnologiju
ievieSana kugu biivé un kugu remonta nav iesp&jama bez tieSas augsti kvalificétu, radosu un
motivétu specialistu lidzdalibas. Sie darbinieki biitu ieintereséti attistit un palielinat savu
uznémumu konkurétsp&ju. Ta ka uznémumi kugu biives nozaré aktivi konkuré pasaules
tirgos, lai sanemtu pasiitijumus, marketinga nodalu darbs ir pastavigi jauzlabo. Ir
nepiecieSsams ieviest jaunas metodes, k@ stradat ar klientiem, piemé&ram, attistit tieSo
marketingu, aktivi izp@tit jaunus pardoSanas tirgus visa pasaulé, ieskaitot visattalakajos
regionos.

Daudzi nozares uznémumi joprojam izmanto vecas, zemo tehnologiju, razoSanas
iekartas, kas ir nepilnigi pielagotas misdienu prasibam. legadatajai miisdienigajai augstas
precizitates razoSanas iekartai visbiezak ir nepiecieSami IpaSi apstakli normalai darbibai
(temperatiira, mitrums, puteklu neesamiba utt.). Tas prasa jaunas razoSanas infrastruktiiras
radiSanu vai esoSo razoSanas €ku atjaunoSanu. Valstij vajadz€tu atbalstit nepiecieSamo
razoSanas bazes aktivu, pamatlidzeklu atjaunoSanu, ka ari nodro$inat kugu biives nozares
uzn@mumiem nepiecieSsama kvalificéta personala sagatavoSanu valsts izglitibas iestades. Tas
palidzes uzlabot nozares un Latviju konkuré&tsp&ju.

3.3. Inovacijas procesa interaktiva modela izstrade

Lai izpilditu uzdevumu, kas saistits ar darbiniecku un akcionaru ienakumu un
labklajibas palielinasanos, kugu biives un kugu remonta nozares uznémumiem Latvija bitu
jaizstrada ipasa investiciju politika un stratégiskie darbibas mérki. Pirmkart, ir nepiecie$ams
identificét un analiz&t galvenos uznémumu ieksgjas un argjas vides faktorus, kas var ietekmét
ieguldijumu politikas biittbu. Galvenie uznémumu iek$gjas vides faktori ir darba resursi,
lidzeklu pieejamiba, organizatoriska struktlira un marketinga sistémas. Vides faktori ir
politiskie, ekonomiskie, tirgus, socialie utt. Tad tiek noteiktas saiknes un mijiedarbiba starp
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uzneémumu ieks$€jas vides parametriem un argjiem pozitivajiem un negativajiem darbibas
faktoriem. Tas lauj identificét vissvarigakos uzn€mumu investiciju darbibas virzienus un
formulét uznémumu strategiskos mérkus atbilstosi to misijai. Tadgjadi nozares investiciju
stratégija veidojas ka ilgtermina attistibas virzienu kopums, kas noved pie stratégisko mérku
sasniegSanas.

Latvija kugu biives un kugu remonta nozares vado$iem uznémumiem, pieméram, kugu
bluivétavam Riga un Liepaja, ir tendence biit liderpozicijas sava nisa Eiropas un pasaules
tirgos. Tas lauj uzp@mumiem efektivak Tstenot savu misiju. Bet vienlaikus ilgtermina
verienigai strat€giskai attistibai visiem nozares uznémumiem vajadz&tu pariet uz augstaku
ekonomiskas izaugsmes limeni — uz zinasanu ekonomikas Itmeni, galvenokart pamatojoties
uz jaunakajiem sasniegumiem zinatné, augsto tehnologiju joma. Tas nozim& zinatnisko
sasniegumu praktisko pielietojumu, parnesi uz razosanu, un tad ta ir inovacija. Ir zinams, ka
ripnieciski attistitajas valstis inovacijas veicina lidz pat 80-85% IKP pieaugumu.

Inovacijas procesi ietver zinatnisko, tehnologisko, finansialo, organizatorisko un citu
darbibu kompleksu. leprieks tika izmantots linearais inovdcijas modelis, kas sastav&ja no
vairakiem secigiem posmiem:

> pétnieciba un attistiba;

> lietiSkie petijumi;

> tehnologiskas un attistibas darbibas;

> inovaciju izstrade razoSana;

> masveida riipnieciska razoSana;

> marketings un produkcijas izplatiSana.

Linearais modelis domingja daudzas valstis 20. gadsimta vidia. ST modela trikums ir
vienkarSa lineara saikne starp komponentiem: jo lielaks ir zinatnisko un lietiSko pétijumu
apjoms, jo vairak inovaciju produkcija. Tomér prakse Sis modelis neatspogulo tirgus ietekmi
un zinatnes un ripniecibas attiecibu sarezgitibu. Tapéc autors piedava Latvijas kugu biives un
kugu remonta nozaré, nemot veéra riskus, izmantot sarezgitaku modeli — inovativa procesa
interaktivo nelinearo modeli (3.2. att€ls).

Par piedavata modela raksturigajam iezimém un prieksSrocibam. Ta ka modelis ir
interaktivs, inovacijas procesa individualajos posmos pastav atgriezeniska saite. Tiek nemta
vera art argjas vides ietekme. Dazadu inovacijas procesa posmu 1stenosana var notikt paraléli,
t.i., vienlaikus, kas lauj ievérojami ietaupit laiku un novértét gan iekS€jo biznesa procesu, gan
argjo faktoru ietekmi. Svariga prieksSrociba ir nelinearo modelu kontrole. Vaditaji, kas ir
atbildigi par inovaciju procesu, var pienemt lémumus dazados procesa posmos, reaggjot uz
mainigajam patérétaju prasibam. Inovacijas pirma posma (zinatnisko un tehnologisko
pétijumu) rezultatus var veiksmigi izskatit un istenot visos procesa posmos. Ja pasaules kugu
bives un kugu remonta praksé paradas kads noderigs jauninajums, to var ieviest inovacijas
procesa vél papildus jau agrak uzsaktajam novitatem.

Inovacijas procesa interaktivais modelis (3.2. att€ls) analizes zina ir atverta "miksta"
sistéma, kas sastdv no vairakiem savstarp@ji saistitiem elementiem.® Sistémai ir noteikta
struktiira un attiecibas starp elementiem. Ir zinams, ka sareZgita sist€ma nereti reagé uz aréjam
un iek3gjam ietekmém citadi, nevis ta, ka cilveki sagaida.’* P&tfjuma inovaciju modela ka
sarezgitas sist€mas analizé tika izmantota sistémiska kognitiva pieeja. Miksto sistému var
pielagot mainigajiem apstakliem, un svarigu lomu spélé subjektivs faktors — cilveki (pétnieki,
vaditaji, tehniki utt.).® Inovacijas procesa modeli ka 3.2. attéla paradito sistemu var

9 Gigch, John P. Applied General Systems Theory. California State University. Harper Collins Publishers, USA.
2010.

% ®oppecrep J. Muposas nuHamuka. Mznarensctso «Terra F.». Mocksa. 2003. (in Russian).

% Checland P.B. Soft systems methodology: an overview. Journal of Applied System Analysis, vol. 15. 1988.
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matematiski uzskatit par ieziméti virzitu svérto digrafu. Petijuma tika izmantota grafu teorija,
kas 1ava veikt padzilinatu analizi par célonsakaribam kompleksas sistémas.

Scientific and technical Experiments,
1 R + 2
research- () < market research- (u,)
+
+
RISKS-1-(u3) +
+
-0.3
Design engineering,
& & & + Marketing research-
3 manufacture of 4
product samples-(us) + (us)
+
+ + +
. \
Equipment and ]
Innovative
5 technology setup, 6 marketing-(us)
I -
production launch-(us) gy
+ + +
+
-0.35 Manufacture -0.2
I 7 ! R|SKS-3-(U10)
RISKS-2-(us) sales-(us) <
* -0.1

Aftersales service,

repairs-(us1)

3.2. attels. Latvijas kugu un laivu biives inovacijas procesa nelinearais interaktivais
modelis (autora izstradats).

Visi sist€mas elementi un riski 3.2. att€la ir analizes rezultata iezZim&ti veérsta sverta
digrafa virsotnes. Galvenie riski tiek uzsverti atseviski, jo tiem ir svariga loma sistémas
lidzsvara. Diagramma kopa ir 11 virsotnes: Uz, Uz, ...U11, kas sist€ma ir savienotas ar ltkném
(bultinam). Digrafa virsotnu (Ui) apzimé&jumi ir paraditi ickavas, 3.2. attéls. Cetras liknes ir
negativas, pargjas pozitivas. Apzim&ums "+" tiek dots Iiknei (Ui, Uj), ja palielinajums U;
rezultata palielina (stiprina) Uj, Un Ui samazinasanas noved pie Uj samazinaSanas. ApzZime&jums
"-" tiek dots, ja ui pieaugums noved pie U; samazinasanas, un Ui samazinajums noved pie
palielinajuma uj. ApzZim&jums "+" norada pozitivu c€lonsakaribu, un apzZim&jums "-" norada
negativas attiecibas. Jebkurs digrafs ir para (U, A), kur U ir virskartu kopums, un A — liknu

% Roberts F.S. Discrete mathematical models with application to social, biological and environmental problems.
Rutgers University, New Jersey, USA. 1986.
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komplekts, kas savieno virsotnes. Digrafi veido gan kontiiras (slégtas vienvirziena
savienojumu kédes), gan puskontiiras (dazadu virzienu savienojumu k&des).

Atgriezeniskas saites cilpas ir kontiiras. Visas, iznemot vienu, ir lidzsvarotas — tam ir
pozitivas atgriezeniskas saites un nav negativu liknu. Pieméram, kontiira Us — Us — U4: precu
paraugu projekte€Sana un izgatavoSana, vienlaikus javeic attieciga tirgus izpéte, janosaka
patérétaju vajadzibas, janoverte iespéjamais pardosanas apjoms. Tas dabiski ietekmeé dizaina
izstradi, jo ir janem véra tirgus prasibas. Atgriezeniska saite ir negativa (-0,1) tikai starp
divam virsotném (Ug and ui1). Ar mazu varbiitibu (10%) virsotne U1 var negativi ietekmét
razo$anas un pardosanas procesu (Ug), pieméram, atklajot sléptu defektu utt.

Riski (virsotnes us, Us Un Ujo) var rasties dazados inovacijas procesa posmos, un ar
zinamu varbiitibu var negativi ietekm&t nakamos inovaciju posmus. Ta ka negativas liknes
rodas no riska virsotném, atbilstosas puskontiiras biis nelidzsvarotas. Riski un negativas
attiecibas negativi ietekm& un izjauc sisteémas lidzsvaru. Lielako apdraud&jumu inovacijas
procesam parada RISKS-2 (virsotne us), kas notiek svariga inovaciju posma — iekartu,
tehnologiju un produktu palaiSanas procesa (virsotne Us) pielagosanas laika. P&c ekspertu
domam, $ie riski ar diezgan lielu varbiitibu (0,35) var negativi ietekmét produktu razoSanu un
realizaciju. RISKS-2 c€loni var bt loti atSkirigi: tehnologiju kludas, slikti kvalitates
uzraudzibas riki un traucétas piegades, kvalificétu darbinieku trikums utt. Ja RISKS-2 tiek
atklats iekartu un tehnologiju pielagoSanas procesa, to var likvidét uzreiz Saja posma (Us).
Tomer tas ne vienmér notiek; risku negativas sekas var konstatét razosanas procesa un pat
produktu pardosanas laika, kas ir nevélams. Tas prasa izmainas razo$anas tehnologija vai
aprikojuma nomaina.

Inovacijas procesa pirmajos divos sakuma posmos (virsotnes Uz, Uz) rodas pietiekami
lieli riski. Sie riski ar 0,3 varbiitibu var negativi ietekmét nakamo treSo inovaciju limeni —
virsotni us, kad notiek precu paraugu projektéSana un izgatavoSana. Tapéc kontlira U1 — Uz —
Us — Uz — U1 ir nesabalanséta un satur vienu negativu likni Us — Us. Nesabalansétu ciklu
klatbiitne iezimé&tu digrafu sisttma (kontliras un puskontiiras) parada, ka sveérts digrafs nav
lidzsvarots. Digrafa nelidzsvarotiba norada, ka sist€ma ir sléptas problémas, kuras galvenokart
izraisa dazadu veidu riski. Tade] sist€éma nebis pietickami stabila un var paradities dazadi
darbibas trauc&jumi. Gandriz neiesp&jami ir pilniba noverst nelidzsvarotibas c€lonus (riskus),
taCu tie ir janosaka un p&c iespejas labak jakontrole.

Inovacijas stabilitates procesa svariga loma ir marketingam (virsotnes Us, U7). Tirgus
izpetes veikSana, jaunu produktu mekl€Sana potencialajiem pirc€jiem jau precu paraugu
izstrades un izgatavoSanas stadija (Us) ir biznesa panakumu atsléga spécigas konkurences
apstaklos. Seit svariga ir atgriezeniska saite no virsotnes Us Uz Virsotni Us. Projekté3anas
posma tas lauj nemt veéra klientu individualas vajadzibas, tadgjadi uzlabojot produktu
konkurétsp€ju tirgos. Jauninajumu un inovaciju ievieSana biezi prasa jaunu klientu mekleéSanu
un pardoSanas tirgu paplaSinasanu. Inovativs marketinga process var radit zinamus riskus,
virsotne uio. Riski galvenokart ir saistiti ar musdienu pasaules ekonomikas un politikas
iezimém. Izmainas ekonomiskajos un politiskajos apstaklos dazados pasaules regionos var
1zraisit neparedzamas situacijas, negativi ietekmé&jot produktu pardosanu. P&c nozaru ekspertu
domam, So risku negativas ietekmes varbiitiba uz virsotni Ug (produktu razoSana un
pardoSana) veido 20%. Tie var biit, pieméram, neparedzamas izmainas prasibas attieciba uz
produktu Tpasibam, planoto ligumu atcelSana, izmainas politiskaja situacija klienta valstt utt.

Peétijuma apskatitais svértais digrafs ir parbaudits péc absoliita un impulsa stabilitates.
Digrafa stabilitates trikums nozimé, ka ta iezimétaja sistéma (inovacijas process) var
izpausties un pastiprinaties jebkura faktora negativa ietekme, kas, pieméram, var ierobezot
inovacijas. Lai parbauditu stabilitati, tika analizéta sverta digrafa blakusparadibu matrica (3.3.
attels.). Ta ka digrafs ir sverts, ta tuvuma eso$d matrica parada darbibas risku negativas
varbiitibas. Piedavajuma matricai ir $ada forma: A = (ajj), kur
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+1, ja mala (i, j) ir pozitiva,
(0if) = - 1, jamala (i, j) ir negativa,
0, ja nav malas (i, j).

Digrafa A blakusparadibu matricas raksturigais polinoms ir sads:
Ca(M)=det(A—AE)=a10 A%+ 09 A2+ ... +a1- A +ao- AL

kur det — matricas determinants;

E — atbilstiga vienibas kvadrata matrica;

i — raksturiga polinoma koeficienti pie sakném Ai.

Parametri A; ir matricas A saknes un Tpasas vertibas tikai tad, ja tas atbilst vienadibai:

Ca(A)= det(A-XE)=0.
Veicot aprekinus, ir ieghti $adi raksturiga polinoma saknes, kas ir matricas A Tpasas

vertibas:
-1.953; -1; -0.554:; 1.861; 1; 0.646; 0; 0; -0.316i; 0.316i; 0.

011 0O O0O0O0O 0 0o
101 1 00O0O0 0 0o
00O -0300O00O0 0 (ON0]
010 0 1100 0 (ON0]
000 1 0010 0 0o
A=000 1 0001 1 0o
000 O 1000 1 10
00O O OO0OOO-0300
000 O OOOO 0 01
000 O OO0OOO -02 00O
000 O OOOO -01 00O

3.3. attels. Sverta digrafa matrica, kas atbilst inovacijas procesa modelim Latvijas
kugu biives nozare (autora aprekini).

Tika atklats, ka ir blakusparadibas matricas Ipasas vertibas, kuras ir lielakas par 1
modulim. Saja gadijuma iezimétais digrafs un atbilsto$a inovacijas procesa faktoru sistéma
biis absoliita (p&c vértibas) un impulsi biis nestabili.’” Impulsa ieviesana jebkura digrafa
virsotné (mainot ta vertibu) var izraisit nakotn€ pieaugoSus impulsus citas virsotnés un radit
negativas sekas inovaciju ievieSanai, ka arl inovaciju process var pal€ninaties vai pilniba
apstaties. Galvenie iemesli ir riski un to negativa ietekme, izraisot sisteémas neatbilstibu
kopuma.

Lai atrisinatu problému — impulsu izplatiSanas (jebkura ar€ja ietekme) prognozeSanu
ar svérta digrafa sisttmu, pétijumos izmantotas autonomo impulsu procesu teorémas ar
iezim&tiem digrafiem. Zinot, ka sakotn&jais impulss tiek pievadits kadai svérta digrafa
virsotnei un ta blakusparadibas matricai A, impulsus var aprékinat citas virsotnés jebkura
laika t. Laika intervals (ti+1 - ti) var atkirties, piem&ram, vienu vai divus méneSus, atkariba no
dazadiem apstakliem dazados uznémumos. Pulsa process, kura vektora P (0) i-th komponents
nosaka ar&jo impulsu, ir vienads ar "1" un visas pargjas sastavdalas ir vienadas ar nulli, sauc
par vienkarSu impulsu procesu ar sakotn&jo virsotni Ui. Sakotné&jais vienibas pulss, kas ievests
virsotné Ui, tad izplatas visa sistéma noteikta laika perioda. Atseviska impulsa procesa sverta
digrafa izmanto $adu formulu:

P(t) = P(0)*A",

97 Roberts F.S. Discrete mathematical models with application to social, biological and environmental problems.
Rutgers University, New Jersey, USA. 1986.
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kur P (0) = (0,0, ... 1,0, ... 0) ar "1™ i-th vieta;
P (t) — impulsu vektors laika t.

Lai aprékinatu impulsa procesa izplatibu svérta digrafa ar sakotn&jo virsotni Ui, tiek
izmantotas Sadas formulas:

Vj (t) = Vj (ref.) + elementi,jin matrix E+ A + A2 +A3+ ...+ A!,

kur Vj (t) — digrafa virsotnes U;j vértibas diskrétos laika momentos t = 0,1,2, ...

E — identitates matrica.

Atsauces veida tika izmantota sveérta digrafa blakusparadibas matrica (3.3. attels).
Digrafa virsotnes prognoz€jamas vértibas dazados laika punktos paradas 1. tabula, sakot no
t=11idz t = 7. Viena pulsa pievadiSana virsotnei u; (pieméram, iegiistot pozitivu zinatnisko
un tehnisko pétijumu rezultatu piemérosanu praktiskam lietojumam), impulsi pakapeniski
izplatas pa digrafa sistemu. Rezultata pie t = 4 impulsi sasniedz virsotni Ug,, un tiek uzsakti
jauno produktu rupnieciskas razoSanas un izplatiSanas procesi. Pie t = 5 impulsi sasniedz
virsotnes Uip, Uiz, un var rasties negativa ietekme uz tre$a posma riskiem, ka ari jauno
produktu pirc€ji var negativi ietekmét pieprasijumus péc pakalpojumiem un garantijas
remontiem.

3.6. tabula. Digrafa virsotnu prognoZu vértibas atsevis$ka impulsa procesa dazadiem
laika punktiem (autors apréekini)

t leziméta digrafa virsotnes
u1 u us U4 Us Us uz Us Ug U1o U1
1 |1 1 1 0 0 0 0 0 0 0 0
2 |2 1 2 0.7 0 0 0 0 0 0 0
3 |2 2.7 3 0.4 0.7 0.7 0 0 0 0 0
4 |37 |24 4,7 3,2 0,4 0,4 0,7 |07 |07 0 0
5 |34 |69 6,1 1,79 |39 3,2 04 |04 (086 |07 |07
6 |79 |519 |103 |12,17|219 |179 |39 |32 |[325 |04 0,855
7 16,19 | 20,07 | 13,09 | 6,08 | 16,07 | 12,17 | 2,19 | 1,79 | 4,404 |39 | 3,25

t =1, 2, .. 7 — punkti laika. Dazadas digrafa virsotn€s impulsu picaugums notiek
citadi. Pie t = 7 augstako vértibu ieglist ar impulsiem pie tipiem U2 un us: kad tiek veikti jauno
produktu paraugu testi, nekavgjoties sakas iesp&jamo tirgu izp€te un tiek uzsakta tirgus izpete
par turpmako produktu pardosanu. Tas palielina risku inovacijas procesa pirmaja posma,
virsotne us. Vienlaikus var sakties sagatavos$anas process jaunu produktu razoSanai, tiek
izstradata tehnologija un izstradatas ierices, instrumenti utt. (virsotne Ue). Turpinas ari
zinatniska un tehniska p&tnieciba; impulsi aug pie virsotnes Ui. Ja tiek ieviesta jauna produkta
razoSana un izplatiSana (virsotne Ug), ir javeic arl pardoto produktu uztur€Sanu un, ja
nepiecieSsams, janoverS defekti un trikumi (u11). Otra (Ug) un tre$a (Uip) posma risks ari
pieaug un var nelabvéligi ietekmét inovacijas procesa pe&dgjos ciklus. Papildu galvenajiem
riskiem, kas tiek nemti véra modeli, citi riski var paradities un radit nelabvéligu ietekmi
gandriz jebkura jauninajumu posma. Tade] butu jaizstrada riska nepartrauktas identifikacijas,
noveértéSanas, uzraudzibas un kontroles sistéma. Galigos I€mumus par risku vadibu,
parvaldibu un to mazinasanu vajadzetu pienemt uzn€émumu augstakajai vadibai.
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3.4. leteikumi kugu biives un kugu remonta ripniecibas uznémumu
konkurétspéjas uzlabosanai

Katram Latvijas kugu btives un kugu remonta nozares uznémumam ka neatnemamai
regionalas ekonomikas dalai ir savas iezimes un problémas, kas janem véra un jaatrisina, lai
palielinatu konkuretsp&ju pasaules tirgos. Galvenais jautajums visiem nozares uznémumiem ir
nepiecieSamiba radit apstaklus investicijam un inovaciju attistibai, kas nav iesp&jams bez
augstas kvalitates cilvekkapitala.

Tadel, pirmkart, ir jauzlabo darbinieku prasmes. To var izdarit dazados veidos.
Piem@ram, nosttit darbiniekus uz specialajiem kursiem gan Latvija, gan citas valstis. Ir
iespg&jams slégt ligumus par darbinieku mérktiecigu apmacibu (talakizglitibas, muzizglitibas
u.c. formata) ar valsts izglitibas iestadém Latvija. P&c autora domam, uzaicinajums stradat
augsti kvalific€tus specialistus no citam valstim ir tikai pagaidu risindjums, lai parvarétu
sarezgito situaciju. Labakais variants ir viet§ja personala apmaciba un kvalifikacijas
paaugstinasana. Petijuma izmantota ekspertizes metode lava konstatet, ka lielai dalai nozares
uzn@mumu viena no galvenajam problémam ir augstas kvalitates cilvékkapitala
nepietiekamiba.

Vel viena risinama probléma — nepartraukta tirdzniecibas sistemas, madarketinga
pilnveidoSana. Augsta konkurence pasaules kugu biives un kugu remonta nozares tirgos
apstiprina to, ka viena no nozares uznémumu ilgtermina perspektivam ir izdevigu klientu
piesaistiSanas prasmju pilnveidoSana. Tapec, lai uzlabotu uznémumu konkuretsp&ju pasaules
tirgos, ir nepiecieSamas misdienigas marketinga sistémas, modernas komunikacijas metodes
un biznesa sarunas.

RazoSanas procesu organizéSanai lielaka dala rlipniecibas uznémumu izmanto gan
fiziski, gan morali novecojusas razosanas iekartas, kuram bieZi nepiecieSams remonts. So
problému pastiprina fakts, ka biezi vien modernu augstas precizitates tehnologisko iekartu un
iericu izmantoSanai ir vajadzigi 1paSi apstakli (temperatiira, mitrums, apgaismojums utt.).
Vecas telpas nav iesp&jams organizet labus razoSanas apstaklus. Tadel vel viena steidzami
risinama probléma ir jaunu éku biivniectba un esoSo raioSanas eku un struktiiru kapitalais
remonts. Tas prasa lielus finansu Iidzeklus, bet ir loti svarigs faktors uzpémumu
konkurétspéjas palielinaSanai.

Razo$anas nozares uznémumu konkurétspgjas palielinasana nav iesp&jama, ja netiek
razoti miisdienigi kvalitativi produkti, kas atbilst visaugstakajiem pasaules kvalitates
standartiem. Sobrid ir augusas prasibas kugu, Gidens transporta kvalitatei, it Tpasi no vides
aizsardzibas aspekta. Udens transportlidzekliem jabait videi nekaitigiem, viegli
ekspluatéjamiem. Tikai tadu kugu izgatavoSana, kas buvéti, pamatojoties uz moderniem
projektiem, laus Latvijas uzn@mumiem veiksmigi konkurét ar pasaules raZotajiem.

Misdienu konkurétspejigu produktu raZoSana nav iesp€jama, neizmantojot jaunus
materialus un tehnologijas. 20. gadsimta beigas un 21. gadsimta sakuma liels skaits jaunu
materialu un tehnologiju (pieméram, jauni metalu sakaus€jumi un plastmasas
polimérmateriali, kas ir izturigaki pret koroziju, juras mikroorganismu ieteki utt.) tika
izstradati un ieviesti kugu biives un kugu remonta nozaré. Sadu materialu izmanto$ana
samazina Gidens transportlidzeklu ekspluatacijas izmaksas, ka ari atvieglo to uzturésanu. Sie
materiali galvenokart tiek ieviesti pasaules vadoSajos uznémumos. Bez $o jauninajumu
izmantoSanas nav iesp&jams efektivi palielinat Latvijas uznémumu, kas darbojas kugu biives
un kugu remonta nozar€, konkurétsp&ju.

Jaunu materialu un tehnologiju ievieSanai jabalstas uz miisdienigu iekartu un masinu
izmanto$anu razosana. Sadas iekartas laus kvalitativak un efektivak veikt tehnologiskas
darbibas, uzlabojot personala darba apstaklus. Parasti miisdienu aprikojums ir datorizets,
programmé&jams un prasa atbilstoSu darbinieku augstu kvalifikaciju. Tehnologiskas k&des
parasti tiek organiz€tas misdienu razo$ana, kad dizaineru un tehnologu darba rezultati
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atbilstosu programmu veida nonak seminaros un kontrolé iekartas darbibu. Sadu iekartu
ievieSana uzlabo vispargjo razoSanas kultiru un nodroSina augstaku uzp€mumu
konkurétsp€jas limeni.

Peétijuma sistémiska kognitiva pieeja tika izmantota, lai analiz€tu inovaciju procesus
nozares uznémumos. Tas lava konstatét, ka riski ir nozimigi novatoriskos parveides procesos,
lai palielinatu uzpémumu konkurétsp&ju. Tas var nelabvéligi ietekm@t inovaciju procesus,
tadejadi samazinot konkurétsp&ju. Lai noverstu risku negativo ietekmi uz uznémumiem, ir
nepiecieSams organiz€t nepartrauktu visu iesp&jamo risku un to samazinaSanas uzraudzibu.
Tas laus novérst konkurétspejas samazinasanos.

SECINAJUMI UN IETEIKUMI

Secinajumi

Veiktais pétijums ir apstiprinajis, ka Latvijas kugu biives un kugu remonta nozare ir
vesturiski veidojusies ka svariga valsts ekonomikas dala, un tada ta ir saglabajama ari
turpmak, to moderni un efektivi attistot un tadgjadi paaugstinot gan nozares, gan visas valsts
konkurétspgju.

Lai nodrosinatu kugu biives un kugu remonta nozares iesp&jamo ilgtsp&jigo attistibu
Latvija, ir janodroSina pietieckami augsts konkurétsp€jas limenis veiksmigai darbibai pasaules
tirgos. Svarigakie attistibas resursi: zinaSanas un augsta Iimena cilveékkapitals, progresivu
tehnologiju un inovaciju attistiba, kas ir obligats nosacijums, lai paaugstinatu nozares
uzn€mumu, valsts un regiona konkur&tsp&ju.

1. Petijuma gaita autors ir pieradijis, ka, veidojot inovaciju ietekmes uz konkurétsp&ju
sarezgitu novert§juma sistému, ir svarigi ieveérot, pirmkart, sistémiskuma principu, ka ari
relativitates u.c. principus. Autors ir veicis konkurétsp€jas novértéSanas metozu klasifikaciju,
un metodes ir sagrupétas: matricas metodes; metodes, kuru pamata ir sarezgits novertéjums,
utt. Sada klasifikacija dod iesp&ju novértét uznémumu inovativas darbibas limeni, nosakot
uzn€mumu konkurétspgjas Iimeni.

Autors ir izveidojis konkurences novertésanas algoritmu, kas ietver: vert€Sanas mérka
noteikSanu; to darbibu veidu apzinasanu, kas nemti véra analizes laika; metozu un
salidzinasanas pamatu izveli; izméramo IpaSibu noteikSanu; izraudzito 1paSibu novértéSanu;
integréta konkuretsp&jas indeksa aprékinaSanu; secinajumus par konkur€tsp&ju. lerosinatie
principi un metodes lava autoram izveidot novértésanas faktoru modeli nozares inovacijai un
konkur€tspg€jai.

2. Autors ir izveidojis galveno faktoru, kas ietekmé konkurenci, attiecibu sistémas
kognitivo karti. Sie faktori ir: konkurtsp&ja nozare; inovacijas, kas tiek Tstenotas nozares
uznémumos; uznémumu sadarbiba inovaciju ievieSana; uzp€émumu ienakumi, ieskaitot no
jauninajumiem; tirgus konkurentu komercdarbiba; nozaré radito inovaciju potencials;
riipniecibas uznémumu finansu resursi, kurus varétu izmantot jauninajumiem; atbalsts, tostarp
finans€jums, no valdibas inovaciju ievieSana; augsti kvalific€tu un motivétu specialistu
komandas nozares uznémumos; uznemumu specialistu komandas radoSas gaisotnes
nodroS§inasana, kas nepiecieSams jaunu sarezgitu tehnologiju ievieSanai u.c. Autora
piedavatais modelis lauj pilniba novértét inovaciju un konkurétsp&jas ietekmi konkréta
nozaré. Kognitiva kartéSana kalpo ka lidzeklis sarezgitas sisteémas ilustré$anai un uztverei, ka
arl kvalitativai analizei. Saja pétfjuma izmantota kognitivas karté$anas metodika sintezé
sistémiskas un kognitivas pieejas un ir universals p&tniecibas instruments sarezgitu sistému
izpétei.

3. Pasaules jiiras satiksmes tirgus analize paradija, ka globalas ekonomikas izaugsme
izraisa kravu parvadajumu pieaugumu. Pasaules ekonomikas norisu ietekme pieprasijums péc
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kugosanas pakalpojumiem uzlabojas 2016. gada. Pasaules jiras tirdznieciba palielinajas par
2,6%, pieaugot no 1,8% 2015. gada, kas bija zemaka par ieprieks€jo Cetru gadu desmitu laika
registréto vesturisko vidgjo raditaju — 3%. Kopgjais apjoms sasniedza 10,3 miljardus tonnu,
kas nozimé vairak neka 260 miljonu tonnu kravu pieaugumu, no kura aptuveni puse attiecas
uz tankkugu tirdzniecibu. Lidz 2010. gadam juras kravu lideris bija nafta un gaze, bet 2014.,
2015. un 2016. gada (piecu lielako kugu piegade) visvairak tiek parvadats sauso kravu. Tas
ietekmé arT kravas kugu pieprasijumu un to veidus. Sagaidams, ka tuvakaja laika pieaugs
kravas kugu nolietoSanas un pieprasijums péc to remonta.

Kravu parvadajumu lideri pasaules tirgt 2016. gada bija jaunattistibas valstis — 59%
iekrautu un 64% izkrautu kravu, parejas ekonomikas valstis — attiecigi 6% un 1%, attistitas
valstis — 35% visu kravu kopa. Kina ir lideris ostu infrastruktiiras sakarto$anas izdevumu
planosana — 14,24 triljoni ASV dolaru. Kopuma Azijas regions (Rietumazija, attistita Azija un
citas jaunas Azijas valstis) plano Iidz 2030. gadam §im noliikam térét vairak neka 27 triljonus
ASV dolaru.

4. Analizgjot globalo kravu parvadasanas tidens transporta parku, autors secinaja, ka
starp ES valsttim 2016. gada Iideris tirdzniecibas flot€ pe€c faktiskajam TpaSumtiesibam bija
Griekija ar 308 836,9 tukst. tonnu kravas, Vacijai otra vieta — 112 028,3 tukst. tonnas, bet
Apvienota Karaliste treSaja vieta — 51647,62 tiikst. tonnas. Jauzsver, ka starp Baltijas valstim
Latvijai — 1061,755 tikst. tonnas, Lietuvai — 192,849 un lgaunijai — 316,609 tukst. tonnu
kravas. Nemot véra pasaules tendences juras transporta izmantoSana un Latvijas pieredzi juras
transporta, TpaSumtiesibas un kugu biives un kugu remonta nozaré, Latvija, péc autora
domam, var€tu turpinat veiksmigi attistit jiras transportu, kugu biives un kugu remonta
nozari, ievieSot inovacijas $aja nozare.

5. Balstoties uz starptautisko organizaciju statistikas datiem, ari Latvija var noteikt
prioritaros virzienus kugu remonta un kugu biives nozares attistibai. Saskana ar logistikas
veiktsp&jas indeksa (Logistics Performance Index) novérté§jumu no 160 pasaules valstim
Latvija ir 43. vieta, Lietuva — 29. vieta un Igaunija — 38. vieta. Latvijai zemi raditaji tadas
pozicijas ka muita — 45. vieta; infrastruktiira — 41. vieta (Lietuva 27. vietd); tras€Sana un
izsekosana — 49. vieta, Lietuvai $aja pozicija ar 27. vietu aizsteidzoties prieksa arT Igaunijai
(48. vieta).*®® Lielaka Latvijas kugu bruto ietilpiba ir registréta Marsala salas, Libérija, ka arT
ES valstts — Kipra un Malta. Kopuma visiem Latvijas Tpasnieckiem 2017. gada beigas bija
1061,755 tikst. tonnu kugu ietilpibas.

6. Kugu biives un kugu remontu nozares analize Latvija ir paradijusi, ka no 2005. lidz
2012. gadam uzné€mumu skaita bija veérojams pieaugums. Nozaré 2012. gada registréti 50
uzneémumi, 2016. gada — 47. Vienlaikus nozares darbinieku skaits no 2005. gada Iidz 2008.
gadam samazinajas, attiecigi 1269 un 1047. No 2009. lidz 2011. gadam darbinieku skaits
samazindjas par 866 cilvékiem, samazinajums bija 32% salidzinajuma ar 2005. gadu.
Apgrozijums kugu un laivu bavé no 2008. lidz 2014. gadam samazinajas, kritums bija 35,8%
2014. gada salidzinajuma ar 2008. gadu. Tikai inovacijas kopa ar augsti kvalificétu un
motivétu cilveékkapitalu var nodroSinat konkurétspjas palielinasanos un uzpémumu
ilgtsp€jigu attistibu. Ir nepiecieSams izstradat ipasu programmu kvalificéta cilvékkapitala
sagatavoSanai atbilsto$i nozares vajadzibam, nepartrauktas personala apmacibas un
parkvalificéSanas sist€mas izveidei un uzturéSanai. Ir jauzlabo atalgojuma sist€éma, lai ta
atbilstu Eiropas standartiem.

% Tracking & tracing has become an informal name for the system that is used for tracking items via
standardized reference numbers or dedicated barcodes. Tracking and tracing provides detailed information
concerning cross-border shipments. The World Bank Report of LPI, 2017.
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7. Latvija lielaka dala kravu parvadajumu koncentr&jas 3 ostas: Riga, Ventspill un
Liepaja. Statistikas datu bazé ka mazakas ostas figuré Salacgrivas, Rojas, Engures, Mérsraga
u.c. ostas. Liela dala kravu iekrauta Rigas osta — 2016. gada 59647,3 tikst. tonnu, kas ir
dubults apjoms salidzinajuma ar 2015. gadu. Savukart 2017. gada Rigas osta bija 118 044
tukst. tonnu, kas ir par 75% vairak neka 2015. gada. Izaugsmes dinamika iekrauto kravu
apjoma bija vérojama Ventspili — 2017. gada kravu apjoms salidzinajuma ar 2015. gadu
palielingjas par 75%. Liepajas osta salidzinajuma ar Rigas un Ventspils ostam ir mazaks
kravu daudzums, tomér dinamika redzama ari Seit — noslogoto kravu proporcija 2017. gada
bija 3,85 reizes liclaka neka 2015. gada. Kugu biives un kugu remonta nozares uznémumi ir
nozimigi regiona ekonomikai un visai valstij — ievérojami nodokli tiek regulari iemaksati
valsts budzeta. Izpétitaja perioda Liepajas kugu biivétavas administrativo nodoklu maksajuma
pieaugums palielinajas — 2015. gada 397,78 tukst. EUR un 2017. gada 537 tukst. EUR, kas ir
par 26% vairak. Rigas kugu buvétava 2015. gada samaksaja administrativajos nodoklos
809,65 tukst. EUR, kas ir gandriz divreiz varak neka Liepajas kugu biivétavai. Maksajumu
apjoms samazinajas 2016. gada, bet kop&ja nodoklu summa 2017. gada bija 836,13 tikst.
EUR, kas ir par 3,3% vairak neka 2015. gada.

Paslaik kugu biives un kugu remonta nozares uznémumi regulari iemaksa ievérojamus
nodoklus Latvijas valsts budZeta (2.4. tabula).

8. Latvija kugu buives un kugu remonta nozare var veiksmigi attistities, tikai uzlabojot
uznémumu konkurétsp&ju. To var panakt, virzot nozari uz nepartrauktu aktivu inovaciju
darbibu un inovaciju ievieSanu. Katram nozares uzn€mumam ir savas Ipasibas. Riska apjoms
liela meéra ir atkarigs no uznémuma augstakas vadibas riska uznemsanas sp€jam investiciju
procesa. Ka iesp&jamie zaud€jumi ir $adi galveno risku veidi: finansu riski, politiskie riski,
likumdoS$anas izmainu riski un transporta riski. Saskana ar nozares ekspertu viedokli, pirmaja
un otraja inovdcijas procesa posmd riska Iimenis ir 0,3. Nemot véra produkcijas
viengabalainibas un nelicla apjoma raksturu, kugu biives nozares uznémumi galvenokart
izmanto universalas iekartas un iekartas. Tad€l inovacijas procesa tresaja posma, kad tiek
apgitas jaunas tehnologijas un produktu veidi, riski ir diezgan bitiski. To apjoms ir noteikts
0,35. Saja posma uznémuma darbinieki identificé inovacijas projekta triikumus, kas ieprieks
nav noversti. Var but riski, kas ir saisttti ar kvalificétu darbinieku trikumu. Lai novérstu Sos
riskus, tiek veikta personala profesionala pilnveide. Inovaciju procesa ceturtaja posma tiek
realiz€ta marketinga taktika, tiek organizétas reklamas kampanas, paplaSinati ar€jie sakari ar
klientiem. PaSreiz€ja vidé daudzi uzn@mumi izmanto starpnieku pakalpojumus, lai tie
darbotos tirgos. Visbiezak Latvijas kugu biives nozares uznémumi strada tiesi ar klientiem,
tikai retos gadijumos izmanto agentu un brokeru pakalpojumus. Tas var but gan fiziskas, gan
juridiskas personas. Starpnieku izmantoSana rada zinamus riskus produktu realizacijas
procesa, jo uznémumi zaudé kontroli par So procesu. Kopuma inovaciju ceturta posma riski,
péc nozaru ekspertu domam, veido 0,2.

9. Pétijuma ietvaros tika identificéts, ka lielaka dala risku kugu buves un kugu
remonta nozaré Latvija var€tu bt loti mazi, mazi un vidg&ji riski. Faktiski nav tadu risku, kas
svarstas no 0,6 Iidz 1,0. Bet teorétiski iesp€jamo zaud&umu apjoma d&l riski aiznem visu
vertibu diapazonu, sakot no nenozimigiem lidz katastrofaliem zaud&umiem. Katram nozares
uznémumam ir janosaka savs riska tolerances limenis atbilstoSi uzn€mumam raksturigajai
risku uztverei un vélmei riskét. Galigajam lémumam par risku uznemsanos un optimizéSanu
nozares uznémumos vajadzetu bt augstaka limena vadibas prerogativai. Nozares uznémumu
augstaka vadiba Tpasu uzmanibu piever§ marketinga nodalu darbibai, jo to pienakumos ietilpst
komercialie un finan8u riski. Komercialie riski péc aprékiniem nozar€ ir loti mazi, bet var biit
ar1 loti liela iespgjama kaitejuma pakape. FinanSu riski ir pietiekami lieli — 1Iidz 0,6.
NepiecieSams pieverst pastavigu uzmanibu politiskajiem riskiem, it Tpasi starptautiska
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meéroga, ka ar1 uzraudzit izmainas Latvijas nodoklu likumdoSana. P&dgjie riski ir mazi, bet
iespg&jamo kait€jumu apjoms var bt loti ieveérojams.

10. Digrafi, kuros tiek aprakstita ietekme uz kugu biives nozares faktoru sisteémas
konkur&tspeju, tika parbauditi attieciba uz absolito stabilitati un impulsu stabilitati. Sim
nolukam tika analizétas So digrafu blakusparadibu matricas. Digrafa stabilitates trikums
nozimég, ka apliikota faktoru sistéma negativie procesi var rasties un pat pastiprinaties, kas,
piem@ram, var mazinat inovacijas potencialu un nozares konkurétsp&ju. Sist€éma ir absoliti
nemainiga, un impulss ir nestabils, kas negativi ietekmée ta konkurétsp&ju. Sakotné&jais impulss
jebkura digrafa virsotné var izraisit lielakus impulsus citas virsotn&s un novest pie nevélamam
sekam — samazinat nozares konkur€tsp€ju. Impulsu procesu pétijums sist€éma paradija, ka
lielako negativo ietekmi uz nozari un tas konkur€tsp&ju rada tirgus konkurentu darbiba. Tas jo
ipasi ietekm€ mazaku inovaciju potencialu nozaré un jaunindjumu ievieSanu. Pozitivaka
ietekme uz inovaciju potencialu tiek panakta, piesaistot augsti kvalificétus nozares
specialistus, radot labveligu vidi inovaciju komandam, ka ar1 finanSu resursu pieejamiba. Lai
atrisinatu digrafu sistémas uzvedibas prognozu problému, modeléSanas padzilinata analize
tika veikta, petot impulsu procesus sist€éma. Pulss attiecas uz pozitivu vai negativu vienibas
ievadi uz digrafa virsotni, pieméram, lidzeklu iedaliSana dazam inovacijam. Loti nozimigs
ieguldijums nozares konkur€tsp&jas uzlaboSana tiek panakts, ievieSot vienibas impulsu
komandas virsotnei — radosajai gaisotnei: inovaciju potencials, inovaciju un konkurétspgjas
palielinaSanas. Nozares ien€mumi palielinds, un [idz ar to palielinasies finanSu resursi.

11. Lai sasniegtu vadoSo poziciju pasaules tirgos, kugu biives un kugu remonta
nozares uznémumiem Latvija vajadzeétu pariet uz augstaku ekonomiskas izaugsmes limeni,
kas atbilst piektajam tehnologiskajam vilnim, un tas balstits uz inovacijam. Inovacijas var
uzskatit par kompleksu stohastisku jauninajumu radiSanas un izplatiSanas procesu. Petijuma
izveidots inovacijas procesa nelinearais interaktivais modelis Latvijas kugu biives un kugu
remonta nozaré, respektgjot risku nelabvéligo ietekmi. Sis modelis pienacigi nem véra visu
galveno faktoru ietekmi un to mijiedarbibu inovacijas procesa. Inovacijas procesa ka
sarezgitas sistémas modela analize tick izmantota kognitivo sistému pieeja. Inovacijas procesa
modelis matematiski tiek uzskatits par svertu digrafu. Galvenas risku grupas tiek identific€tas
ka atseviSkas digrafa virsotnes, jo tam ir nozimiga loma operativo faktoru sist€éma: riski un
negativas attiecibas, kas iedraga sisteémas Iidzsvaru. Vislielako negativo ietekmi uz inovaciju
procesu var radit riski, kas saistiti ar jaunu produktu ievieSanu razoSana. Kopuma pétijuma
analizetais svertais grafs ir nesabalanséts.

Tade] jebkur§ inovaciju process nav pietiekami stabils galvenokart riska radito seku
del. Tas atspogulo nepartrauktu risku identific€Sanas un parvaldibas nepiecieSamibu visos
inovacijas posmos. Nozimiga loma inovacijas procesa stabilitaté ir marketingam, laikus
meklétiem jauniem tirgiem. Lai parbauditu inovacijas procesa modela absoliito un impulsa
stabilitati, tika veikta atbilsto$a svérta digrafa blakusparadibu matricas analize. Rezultati ir
paradijusi, ka inovaciju procesa modela faktoru sist€éma absoliiti ir nestabila un impulss ir
nestabils. Sistéma radito risku dé] inovacijas procesu var paléninat vai pat apturét. Kopuma
impulsu izplatiSanas process inovacijas modeli ir diezgan nevienmé&rigs un nestabils: var
samazinat impulsu veértibas digrafa virsotnés nakamajos laika periodos. Tas liecina par
nepartrauktu stingru inovacijas procesa kontroli, jo 1paSi konteksta ar esoSajiem un
potencialajiem riskiem.

Tatad petijuma mérkis un uzdevumi ir izpilditi, un iegtitie petifjumu rezultati pierada
izvirzitas hipotezes.
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Galvenas problémas un to risinajumu iespejas

1. Probléma. Nozares inovacijas un konkur&tspgjas faktora novertejuma modela
trakums.

Problemu risindjumi:
e Autora piedavatas kognitivas kartes izmantoSana laus novertét inovaciju un
konkurétsp€jas ietekmi uz konkréto valsts nozari.
2. Problema. Kugu biivniecibas Latvija attistibai janem v&ra riski.
Problemu risinajumi:
e Autora piedavatas Cetru cikli inovacijas shému izmantoSanai kugu biivniecibas
insdustrija.
e Nelinearais interaktivais inovacijas procesu modelis kugu btivnieciba Latvija
laus attistit kugubtives nozari Latvija, nemot véra nozares riskus.
3. Probléma. Jaunu razoSanas €ku un biivju celtnieciba un/vai esoSo razoSanas €ku un buvju
kapitalremonts.

Problemas risinajumi:

e  Valstij nepiecieSams veicinat nepiecieSamo razosanas fondu atjaunosanu

nozare€.

e NepiecieSams izstradat atvieglotu kreditéSanas sistému riipniecibas
uzpémumiem.

leprieks min&to problému veiksmigs risinajums veicinas kugubtives nozares konkurétspéju
Latvija.
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ABSTRACT

The growth of the world gross product and the increase in maritime cargo transport
have established the goal of the present research — to study the competitiveness of the
shipbuilding and ship repair industry in Latvia.

In Chapter 1 of the present research, the author explores theoretical aspects of
introducing innovations in the economy. The classification of the assessment of the methods
of competitiveness is provided from the perspective of introducing innovations. The author
proposes a model for assessing the factors of innovation and competitiveness of the industry,
and develops a methodology for assessing the relationship of the main factors affecting the
competitiveness of the industry.

In Chapter 2 of the Doctoral Thesis, the author performs the analysis of the world
maritime cargo transport. Leaders in maritime cargo transport are defined; leaders in the field
of shipbuilding are investigated both in the world and in the EU countries. The analysis of the
marine fleet of Latvia, the EU countries, and the countries of the world as a whole is carried
out. The author devotes special attention to the development of the shipbuilding and ship
repair industry in Latvia. The analysis, performed with the help of econometric methods,
demonstrates the influence of the building of ships and boats area on the economy of Latvia
as a whole.

In Chapter 3, the author develops and evaluates the sustainablity of the system of
factors affecting the competitiveness of the building of ships and boats area in Latvia. An
interactive model of innovation processes is also developed and forecasts of competitiveness
of the building of ships and boats area are carried out. Using econometric models, the author
performs an expert estimation of the main problems of enterprises of the industry, on the
basis of which recommendations are formulated. The growth of the world gross product and
the increase in maritime cargo transport have established the goal of the present research — to
study the competitiveness of the shipbuilding and ship repair industry in Latvia.

Key words: region, innovations, competitiveness, building of ships and ship repair.
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Introduction

Topicality

Maritime transport has undergone radical changes over the past century; its role in the
world economy and foreign trade is still of considerable importance. It was marine transport
that to a great extent ensured and continues to ensure the development of world economic
relations and the spatial expansion of economic activity. Maritime transport is one of the most
universal modes of transport specialising in international transport. It accounts for more than
70 % of all world cargo tranportation, the total volume of cargo is about 3.6 billion tons per
year, and it also serves about 4/5 of all international trade. It is marine transport that does not
contribute to separation, but rather promotes the union of countries and continents®.

Taking into account the current trends in the development of the world economy, it is
vitally important for each country’s economy to have competitive advantages, thanks to which
it will develop both at the national level and in the international arena. However, the
development of production and, as a consequence, the maintenance of economic growth and,
hence, the entry to the international market are impossible without a developed logistics
system. For Latvia, this issue is especially topical owing to the characteristics of the
geographical situation.

Latvia historically and geographically is a maritime country. The peoples living on the
shores of the Baltic Sea built fishing boats and larger vessels from the earliest times in order
to trade along the sea routes with other countries. Therefore, at present the shipbuilding
industry — construction, repair and maintenance of ships and other water craft — is an
important link in the country’s industry. The number of permanent employees in this industry
in Latvia is more than 1 ths. people in 2018, and the number of enterprises varies from 40 to
50 in the period from 2010 to 2016. The largest enterprises of the industry (Riga and Liepaja
Shipyard) annually pay taxes to the state budget in the amount of about 300 ths. €. The
number of permanent employees at these plants is about 750 people on average®.

The shipbuilding and ship repair industry of Latvia needs constant improvement,
increase of competitiveness in order to successfully compete with similar enterprises of other
countries and regions of the world in the struggle for orders of customers. The leading
enterprises of the industry have business contacts with more than 15 countries. These include
many countries in Europe (Germany, Sweden, Norway, etc.) and other regions of the world
(Russia, Panama, Cambodia, etc.). Competitiveness is a key indicator that comprehensively
characterises the operation of entrepreneurial structures. It stipulates the achievement of a
qualitatively new level of development of the productive forces that meet the highest
contemporary requirements, which presuppose the formation of a new technological order in
the development of means of production and the achievement of high quality labour resources.

Degree of Scientific Elaboration of the Problem

Transformational processes in the Latvian economy have led to an increase in the share
of services and a decrease in the level of production. However, the experience of doing
business in the shipbuilding and ship repair industry in Latvia, according to the author, can be
competitive not only in the countries of the European Union, but also in the world. Innovation
is the factor of the industry competitiveness. Competitiveness issues were studied by such

9 JTumonos D.JI. BHeIIHETOProBbIe OHNEPAuK MOPCKOIO TPAHCIIOPTA U MYJIbTUMOJaNbHEIE IepeBo3ku. CII6.:
WNudopmanmonnslit nentp «Beidopy». 2017, 311 c. (in Russian).

100 Central Statistical Bureau of Latvia base http://www.csb.gov. lv/en/dati/explanation-symbols-database-
40691.html TARGET=_blank>Explanation of symbols in database</B>
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scientists as M.E. Porter®, McKinsey'%, 1. Ansoff, L. Thurow!%, R. Nelson'®; the impact of
innovations on competitiveness was estimated by J.Schumpeter®, Peter Drucker'®®, Brian
Quinn, Helen Walters, Larry Keeley and Ryan Pikkel'®”. A significant contribution to the
assessment of innovations in the Latvian economy is made by such scientists as Dubra I.,
Jesilevska S., Kairisa M., Lace N., Magidenko A., Senfelde M., Sumilo E., Vasiljeva L. &

others.

However, the impact of innovations on the competitiveness of the shipbuilding and ship
repair industry was not considered to a full extent.
The author has put forward the following hypotheses:

1. The method of evaluating impulse processes reveals the negative factors affecting the
shipbuilding and ship repair industry in Latvia and provides forecasts of its
development.

2. The use of the nonlinear interactive model of the innovation process in the building of
ships and boats area in Latvia contributes to the successful development of the

industry.

The goal of the Doctoral Thesis is to assess the impact of innovation activity on the
competitiveness of the shipbuilding and ship repair industry in Latvia.
To achieve the goal of the Doctoral Thesis, it is necessary to fulfil the following tasks:

1.
2.

9.

10.

To classify methods of competitiveness from the perspective of innovation activity.
Based on the classification of methods of assessing competitiveness and developed
principles, to develop a model for assessing the factors of innovation and
competitiveness of the industry.

To develop a methodology for assessing the relationship of the main factors
affecting the competitiveness of the industry.

To perform an analysis of the development of the shipbuilding and ship repair
industry in the world economy, the countries of the European Union.

To investigate the development trends of building of ships and boats area of Latvia.
Using econometric methods, to assess risks of investment and innovation activity in
building of ships and boats area of Latvia.

To assess the sustainability of a system of factors affecting the competitiveness of
the building of ships and boats area of Latvia.

To perform an expert estimation of the main problems of the enterprises operating in
the building of ships and boats area of Latvia, using econometric methods.

To develop an interactive model of innovation processes, using economic and
mathematical methods.

Based on the conducted research, to formulate conclusions and recommendations
regarding the building of ships and boats area of Latvia.

The object of the research is the shipbuilding and ship repair industry in the world
economy and Latvia.

The subject of the research is patterns of the influence of innovative development on
competitiveness of the shipbuilding and ship repair industry.

101 porter M. E. The Competitive Advantage of Nations. Free Press. NewYork, 1998.
102 McKinsey & Company (2008). Enduring Ideas: The GE-McKinsey nine-box matrix. Available at:
http://mww.mckinsey.com/insights/strategy/enduring_ideas_the ge_and_mckinsey nine-box_matrix

103 Thurow L. Fortune Favorsthe Bold. NewYork, 2003.

104 Nelson R. National Innovation Systems: a ComparativeAnalyses. NewYork. 1993.

105 Joseph A. Schumpeter, The Theory of Economic Development An Inquiry into Profits, Capital, Credit,
Interest, and the Business Cycle, Harvard Economic Studies 46, 1983, 255 pages.

106 peter Drucker NewYork - Business & Economics - 2012 , 272 page.

107 Brian Quinn, Helen Walters, Larry Keeley, and Ryan Pikkel Ten Types of Innovation: The Discipline of
Building Breakthroughs 2013, 276 pages.
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Methods of the research

The methodology assumes the system approach to problem solving, providing unity of
qualitative and quantitative methods:
- Monographic, document analysis method makes it possible to carry out a detailed study
based on extensive scientific literature review and law;
- Statistical research method. The author of the research used the cross-correlation analysis
(correlation analysis, regression analysis). The verification of the obtained regression
equations for consistency was performed using the Fisher criterion. The regression equations
were checked for autocorrelation of the residues according to the Durbin—Watson criterion
(DW). It is widely used in Chapters 2 and 3;
- Graphical analysis method. It allows for the measurement of the relationship between the
nature and form of graphics design, image-building framework;
- Content analysis. Information source form and content of systematic, numerical processing
evaluation and interpretation;
- Interviews method. The method of expert estimation, paired comparisons, method of group
decision making, method of average arithmetic ranks, median rank method were used.

The Doctoral Thesis widely employs the analytical materials published by various
organisations, such as the World Trade Organisation, International Monetary Fund.

Restrictions and Limitations of the Research

In accordance with the classification of the United Nations Conference on Trade and
Development (UNCTAD), the author has perfomed the analysis of world maritime cargo
transport in developed countries: the United States, Israel, Japan, Andorra, EU-28, Norway,
Switzerland, Australia, New Zealand; in developing countries: Africa, Asia, China, India,
Latin America and the Caribbean, Brazil; in transition economies: former USSR and
Yugoslavia.

Research Results
The following scientific results have been achieved within the framework of the
research conducted by the author:

1. The methods of assessing competitiveness have been classified by the author and the
methods existing in the economy have been divided into the following groups: matrix
methods, methods based on the evaluation procedure of goods or services, methods
based on the theory of effective competition, methods based on an integrated
assessment. This classification will allow ranking the level of competitiveness of the
enterprise when assessing its innovation activity.

2. The model for assessing the factors of innovativeness and competitiveness of the
industry has been proposed by the author on the basis of the developed principles for
assessing innovativeness and the algorithm for determining competitiveness, which
envisages the following stages: setting the goal of the evaluation; identification of
areas (types of activity) that are taken into account in the analysis; choice of method
and basis of comparison; determining characteristics to be measured; evaluation of the
selected characteristics; calculation of the generalized, integral indicator of
competitiveness; conclusions about competitiveness in the industry.

3. A model of the system of relationships of the main factors affecting competitiveness
has been developed in the form of a cognitive map, among which: competitiveness in
the industry; innovations implemented in the companies of the industry; cooperation
of companies of the industry in terms of implementation of innovations; revenue of
the companies of the industry, including revenue from innovations; commercial
activity of competitors in the markets; potential for innovations created in the industry;
financial resources of companies of the industry that can be used for innovations;
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assistance and financial aid from the state in the implementation of innovations; teams
of highly qualified and motivated specialists in the companies of the industry; creation
of a creative “climate” in the teams of specialists of company, which is necessary for
the implementation of new complex technologies and the introduction of scientific
research results; the development of modern equipment, technologies, the introduction
of scientific research in the companies of the industry; political situation in the society
related to the difficult international situation and internal problems in the country. The
model proposed by the author will allow to a full extent assessing the impact of
innovations and competitiveness in a particular industry.

4. The comparative analysis of shipbuilding and ship repair industry in the world
economy and the countries of the European Union has been performed, the place of
Latvia in the shipbuilding industry of the world has been shown and the impact of the
building of ships and boats area in Latvia on the economy of the country as a whole
has been estimated using econometric methods.

5. The risks of investment and innovation activity in the building of ships and boats area
in Latvia have been assessed. The research uses a systemic cognitive approach. This
has made it possible to establish that risks play an important role in the processes of
innovative transformations to increase the competitiveness of enterprises. They can
adversely affect the processes of innovation, thereby reducing the level of
competitiveness.

6. The main problems in the building of ships and boats area in Latvia have been
identified by the author on the basis of expert evaluation (a survey of 12 experts),
using the following methods: the method of paired comparisons, method of group
decision making, method of average arithmetic ranks and median rank method. The
research has analysed the characteristics of the risks that accompany all stages of
innovation processes at the companies of the industry as well as provided expert
evaluation of the risks. The author has proposed and analysed the enlarged scheme of
the four-cycle innovation process for companies of the shipbuilding industry.

7. The nonlinear interactive model of the innovation process in the building of ships and
boats area in Latvia has been proposed by the author. Taking into account risks in the
industry, the model will allow developing the shipbuilding industry in Latvia.

The practical value of the Doctoral Thesis

Practical significance of the research lies in the comparative analysis of the shipbuilding
industry in the world, the EU countries and Latvia. The analysis of the impact of shipbuilding
and ship repair industry made it possible to identify the problems of the industry using expert
estimation. The survey has been conducted using econometric methods. The obtained results
have been implemented in the study courses “World Economy” delivered to the students of
the Bachelor and Master study programmes at the Baltic International Academy. The Thesis
also reveals the impact of the shipbuilding and ship repair industry of Latvia and its economic
development.

Approbation of the main provisions and conclusions of the Doctoral Thesis has been
carried out by the author primarily in his field of professional activities — at Liepaja Shipyard
in the period of 2013-2018. All the main results of the research have been presented at 8
international scientific conferences in Latvia and abroad. The research results have also been
demonstrated in 9 scientific conference proceedings in the form of publications, 4 of which
are included in the international databases EBSCOhost, SCOPUS, IC, CEEOL.
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Time and Regional Frameworks of the Research

The Thesis analyses the theoretical concepts of the period from the second half of the
20th century until the beginning of the 21st century. Empirical research data have been
collected in the period from April 2012 to May 2018.

Propositions for Defence:

1. The developed model of the system of relationships of the main factors in the
form of a cognitive map will allow to a full extent assessing the impact of
innovations and competitiveness in a particular industry.

2. The development of the building of ships and boats area in Latvia is influenced
by the global market of maritime cargo transport. Accounting for risks in the
industry will allow successfully developing the shipbuilding and ship repair
industry of the country.

3. The evaluation of impulse processes proposed by the author reveals the
negative factors affecting the shipbuilding and ship repair industry of Latvia
and provides forecasts of its development.

The research within the framework of the Thesis is implemented on the basis of time
series data starting from 2013 and including the year 2017. The calculations use statistical
data of the countries, data of the United Nations Conference on Trade and Development
(UNCTAD) for the perod of 1980-2016, World Trade Organisation (WTO) for the period of
2000-2016.

The structure of the Doctoral Thesis is determined by the goal, objectives and logic
of the research. The Thesis includes introduction, three chapters, conclusion and references.

Introduction

Introduction demonstrates the relevance of the research topic. The hypotheses, goals
and objectives of the research, its subject, object, scientific novelty and practical significance
are identified, as well as the literature review of examined sources and applied scientific
methods are presented.

Chapter | explores the theoretical aspects of introducing innovations in the economy.
The classification of the assessment of the methods of competitiveness is provided from the
perspective of introducing innovations. To assess the competitiveness of the industry, the
following principles are proposed: complexity, relativity and systematicity. On the basis of
the formulated principles, the author proposes a model for assessing the factors of
innovativeness and competitiveness of the industry, and develops a methodology for assessing
the relationship of the main factors affecting the competitiveness of the industry.

In Chapter 11, the author performs an analysis of the world maritime cargo transport.
The leading countries in maritime cargo transport are identified; the leaders both in the world
and in the EU countries in the shipbuilding industry are studied, as well as the structure of
maritime cargo transport and the owners of the world cargo fleet are investigated. The author
also examines leaders in the port economy of the world and performs the analysis of the
maritime cargo fleet of Latvia, EU countries and the countries of the world as a whole.
Special attention is also devoted to the development of the shipbuilding and ship repair
industry in Latvia. The analysis carried out using econometric methods demonstrates the
influence of the industry of the building of ships and boats area on the economy of Latvia as a
whole.

In Chapter I11, the author develops and performs the assessment of the sustainability of
the system of factors affecting the competitiveness of the building of ships and boats area of
Latvia, develops an interactive model of innovation processes and makes the forecasts of
competitiveness of the building of ships and boats area. Using econometric models, the author
carries out expert estimation of the main problems of enterprises of the industry, on the basis
of which recommendations are formulated.
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Chapter 1. Theoretical Aspects of Introducing Innovations in the Economy

Ensuring stable economic growth is a multifaceted problem. The main growth
characteristics that need to be met are the following: steady growth in the medium and long
term; avoiding decisions that give short-term effects; promotion of innovative projects;
consideration of social development priorities. Innovative projects should also be aimed at
increasing labour productivity and quality, reducing the energy intensity and resource
intensity of the economy.

1.1. The Nature and Impact of Innovations on the Competitiveness in the Economy

In the middle of the 20th century, J. Schumpeter believed that enterprises needed to
innovate in order to renew production and intensify their activities'®. C. Nuur, L.
Gustavsson, S. Laestadius proposed the following definition of the concept of innovation: It
is the development, adoption and application of new ideas, processes, products or services®,

In the middle of the 20th century, J. Schumpeter believed that enterprises needed to
innovate in order to renew production and intensify their activities. C. Nuur, L. Gustavsson,
S. Laestadius proposed the following definition of the concept of innovation: It is the
development, adoption and application of new ideas, processes, products or services.

Innovation is understood as a result of intellectual, scientific and technical or other
activities in a particular field to effectively change a control object by introducing
innovations. The goal of innovation is to improve the company’s competitiveness, the quality
of goods, services and, subsequently, the company’s profit. These fundamental changes
associated with innovation should take place in virtually all areas of companies of the
industry: applied equipment, technologies, materials, arrangement of work, management, etc.

There are a fairly large number of definitions of the concept of innovation that were
provided by different scholars at different times''°. The common idea of all definitions is that
innovation is considered a process. In contemporary interpretation, innovations are
understood as the updating processes that underlie the success of each enterprisel!.

Other authors treat innovations as a means of changing enterprise, reaction to changes
in the environment or implications of influence on the external environment'!#!13114 These
may be new products or services, new technological processes, a new structure of the
enterprise or its administrative system.

Definition of the concept of innovation by the European Commision is the following**®:
The successful production, assimilation and exploitation of novelty in the economic or social
sphere.

The Ministry of Economics of Latvia proposed the following definition!®: Innovation
is a process in which new ideas, developments and technologies in scientific, technical,

108 Schumpeter J. Capitalism, Socialism and Democracy. Unwin Paperbacks. London, 1987.

109 Nuur C., Gustavsson L., Laestadius S. Promoting regional innovation systems in a global context.
Journallndustry and Innovation, Vol. 16, No. 1, 2009.

110 Svetlana Jesilevska, “Inovaciju statistisko datu kvalitates dimensiju novértgjums”. Promocijas darbs. Latvijas
Universitate, Riga, 2017.

111 Ritzer G. The Globalization of Nothing. New York, 2004.

112 Actanos K. CtpaTerus pa3BuTHs B IOCTHHIYCTPHATLHOM SKOHOMUKE. «MHpPOBasi 5KOHOMHUKA
MEXIyHapoaHbIe oTHOMICHUs». JKypHan Poccuiickoit AH, uznarensctBo «Hayka», Ne2. Mocksa, 2006 (in
Russian).

113 Toddmep 3. Meramopdossl BracTu. 3Hanue, 6oraTcTBo U cuia Ha nopore XXI Beka. Mocksa, 2003 (in
Russian).

114 porter M. The Competitive Advantage of Nations. The Free Press. New York, 1990.

115 European Commission, ,,Jnnovation Management and the Knowledge — Driven Economy”. [revised
2013.09.08]

118 TR Likums "Par Nacionalo inovaciju programmu 2003.-2006.gadam”. [revised 2009.08.12],
http://www.likumi.lv/doc.php?id=73699/...
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social, cultural or other spheres are implemented in a marketable and competitive product or
service.

In the opinion of the author of the Doctoral Thesis, for Latvia the most appropriate
definition of innovation is the one proposed by the Ministry of Economics.

In Latvia, there have been an increasing number of studies devoted to innovative
processes and factors affecting them in recent years. For example, in the Doctoral Thesis by
Svetlana Jesilevska the following goal was set: to perform the assessment of the quality of
statistics on innovation in Latvia and to develop proposals for improving the quality of these
data'’. The use of the expert examination method was proposed for improving the quality of
data measurements. The author assessed the quality of statistical data on innovations in
Latvia. An interactive method was developed and approbated to reduce the effect of non-
characteristic data on the measurement results. The author made practical suggestions for
improving the process of collecting and processing statistics on innovations in Latvia.

In the Doctoral Thesis, S. Jesilevska proposed using the method of expert examination
in order to improve the accounting and analysis of statistics in general on innovation in
Latvia. In the present research, the method of expert examination is used directly for the
analysis and ranking of innovations in the production process, which, in the opinion of the
author, directly promotes the introduction of innovations in enterprises and ensures high
quality for statistical accounting of innovations. In the Doctoral Thesis, llona Dubra proposes
a scheme that distinguishes technological and non-technological innovations. Technological
innovations include innovative products and innovative processes. Innovative products are
new or improved products or services. Innovative processes are new or improved production
methods.

Innovations imply the following concepts of novelty!2:

- Innovation is something new for an enterprise — other enterprises have already

introduced novelties, but this novelty is still new for a particular company;

- Innovation is something new for the market — the enterprise first introduced

innovation to the market;

- Innovation is something new for the entire world — the enterprise first in the world

created innovation and introduced it to the industry.

In the Doctoral Thesis, I. Dubra investigated innovations at the enterprise level and
performed an in-depth analysis of the scientific concepts and theoretical studies related to
innovations in this field. Innovative processes were analysed using “input” and “output”
indicators.

Innovation processes were analysed using different models!912°121 New trends in the
development of the theory of innovations were also considered, for example, the paradigm of
open innovation, which is defined as a combination of internal and external ideas, ways to
improve production technologies in the enterprise!??.

117 Svetlana Jesilevska, “Inovaciju statistisko datu kvalitates dimensiju novértgjums”. Promocijas darbs. Latvijas
Universitate, Riga, 2017.

118 Tlona Dubra, “Inovacijas Baltijas valstis un to ietekmgjosie faktori”.Promocijas darbs. Latvijas Universitate,
Riga, 2014.

119 Slama A., Spitzley A. An approach for measuring and assessing the innovation capability of manufacturing
firms. Fraunhofer Institute Center 1AQO, 2008.

120 Cooper R.G., Kleinschmidt E.J. An investigation into the new product process: steps, deficiencies and impact,
Journal of Product Innovation Management, Vol. 3, No. 2, 1996.

121 Gopalakrishnan S., Damanpour F. A review of innovation research in economics, sociology and technology
management, Omega. The International Journal of Management Science, Vol. 25, No. 1, 1997.

122 Romer P. Endogenous Technological Change. Journal of Political Economy, Ne 5, 1990.
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The classical paradigm of “closed innovation” implies innovative processes only within
the boundaries of an enterprise itself. Modern trends of innovative development include
greater cooperation of several enterprises with each other on the issues of innovation*??,

For successful implementation of innovations, enterprises need to cooperate with
external organisations — to obtain specific knowledge from universities, research centres and
other representatives of the industry'?*. Attracting representatives of research organisations
specialising in a particular field to participate in innovations is of utmost importance®?®. It is
necessary to organise the flow of knowledge among the academic environment, research
centres and representatives of the industry — enterprises that implement innovations'2°.

Cooperation in the field of innovation among enterprises, scientific research centers
and universities creates prerequisites for innovation'?’. This helps solve specific problems
encountered during the implementation of innovations. Various models of interaction among
participants of innovative processes have been developed, for example, a model that unites in
this sphere the efforts of the state, enterprises and industry networks!?,

The so-called triple helix model has been proposed??®. This model shows the role of
governance in relations among universities, industry and government. International
organisations such as the UN, the World Bank, the OECD and the EU support economic
cooperation, which is based on the triple helix model.

Modern trends in the development of the world economic, financial and information
space raise new problems associated with the formation and development of methods and
forms of management of regional economic systems.

Innovative processes are affected by many different factors: investment, information
technology, investigation of sales markets, new technologies, equipment, etc®*. The
orientation to the requirements of the markets for this new type of product is a very important
factor'®L. It should be mentioned that the orientation of enterprises to the requirements of
markets and the timely response to their changes should be the basis of innovation processes;
however, each specific industry has its own strategy of innovation*2,

In 2010, the results of a survey of more than 300 innovative enterprises in Slovenia for
the period of 2005-2007 were published'®. The author of the study proposed a conceptual
model of the influence of market orientation and active response to market changes on the

123 Ctpykrypa HanuoHansHOro 6orarctea. XKypHan «Bompockl 3koHOMUKHY, Poccuiickas AH, Ne2, Mocksa,
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125 Brennenraedts R., Bekkers R., Verspagen B. The Different Channels of University- Industry Knowledge
Transfer: Empirical Evidence from Biomedical Engineering. Eindhoven Centre for Innovation Studies, 2006.
126 Hofer F. Knowledge transfer between academia and industry, in Schwartz, D.G. (Ed.).

Encyclopedia of Knowledge Management, Idea Group Publishing, Hershey, PA, 2005.

127 Dubra 1. Key Factors Affecting Development of the Enterprise Innovation Capacity. Current Issues in
Economic and Management Sciences Conference Proceedings. ISBN 978-9984-45-417-7, Riga: University of
Latvia, 2011.
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130Ekonomikas ministrija: ,Inovacija. Buklets.” [revised 2013.06.04],
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part of enterprises on their innovative development. It is important to collect and analyse
information on possible problems of consumers of products in order to ensure rapid response
of enterprises to solve emerging problems and strengthen the situation in the markets.

The analysis of competitors’ activities, knowledge of their products and strategies play
a strategically important role in strengthening the position of enterprises in the markets'®,
Without such a preliminary analysis, enterprise managers can not make the right decisions.
Both these analyses and the study of the needs and wishes of consumers include three
aspects: obtaining information, its interpretation and integration. The processed information
is integrated into innovation. The close integration of marketing and research is of utmoust
importance, which allows an enterprise to effectively utilise its technological capabilities.

Carrying out innovative transformations at enterprises and introducing modern high
technologies, many problems arise, such as solving financial problems, lack of necessary
specialists, solving environmental problems and others. Directly in the process of introducing
innovations, as shown in the present research, there are various risks that can slow down the
innovation processes and even lead to a complete abandonment of innovations, causing
substantial financial losses!®. The present Doctoral Thesis is devoted to identifying the
problems of innovative development of the regional economy and finding possible solutions
by the example of a particular industry.

In each company, the portfolio is created taking into account features of particular
production, market demands arising in the process of innovation activity, risks and other
factors specific to particular production. When analysing the feasibility of implementation of
innovations, the introduction of novelties and innovations, a factor of new product sales is of
utmost importance.

In the modern world economy, technological innovations based on scientific
achievements are the main instrument of competition, on which the dynamics of economic
power of states depends. Staking on development of natural wealth and cheap human
resources is unpromising. The knowledge-based economy distinguishes all developed
countries from the underdeveloped.

It is generally accepted that there are two ways of economic development of states. The
high road to competitiveness is the way of accelerated assimilation of new world knowledge
and technologies, the implementation of R & D and the development of innovative
production. However, the low road to competitiveness is most common among the
developing regions, mainly through attracting foreign investors and providing them with
cheaper labour and natural resources®3®,

All developing economies, as a rule, undergo three stages of development, which differ
in the ways of competition'®’. At the first stage of development of factor-driven economy, the
victory in the competitive struggle depends mainly on the costs of production — the value of
natural and human resources.

At the second stage of development of investment-driven economy, competition is
based on increasing the technical efficiency of production.

13 i R., Lin J.,, Chu P. The nature of market orientation and the ambidexterity of innovations. Journal
Management Decision, VVol. 46, No. 7, 2008.

135 Aliev B., Kochetkov Yu. Risks in the shipbuilding and ship repair industry in Latvia.VADYBA, Journal of
Management, vol.28, No. 1, Lithuania Business University of Applied Sciences, Klaipeda, 2016, p. 9-13.ISSN
1648-7974.

136 Trade and Development Report. UNCTAD — United Nations Conference on Trade and Development. New
York, Geneva, 2003.

137 porter M. The Competitive Advantage of Nations. The Free Press. New York, 1990.
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At the third stage of development of innovation-driven economy, the creation of new
products and services of high enough price is of utmost importance. High consumer and
market value of the goods is created with the help of technological innovations and
advertising campaigns. This way of competition is available only to highly developed
knowledge-based economies.

1.2. Methods and Principles of Enterprise Competitiveness Assessment

In his studies, M.Porter demonstrated that the competitive advantages of any country
are based on the production factors of high-tech products rather than on commodity exports
and cheap labour. The development of high-tech industries increases the value added, the
revenue of the population and, ultimately, the country’s GDP.

Here, for the successful promotion of innovations in the industry, it is also necessary to
define the notion of competitiveness. Thus, competitiveness is the active state of the
economic system; the process of creating competitive advantages is taking place. This
process is the basis for the progressive development of society as a whole. Such a concept
represents a systemic competitiveness. Its basic premises consist in the formation of a system
of relations in the society that supports and concentrates collective national efforts on the
development of individual enterprises, clusters and regional economic systems.

The strategy of competitive development of the state should turn into a coordinated
programme of actions of the state, economic entities and public institutions based on a public
dialogue. Competitiveness is systemic if its main factors can only be understood if there are
interrelations among the elements formed at different levels of the socioeconomic system.
This model of systemic competitiveness of the national economy includes four levels. All
four levels have their own influence on competitiveness:

1. The micro level. Internal and intercompany conditions for sustainable economic
development: the quality of management; innovative management; production
management; development strategies; integration in technological networks; logistics;
integration with suppliers and consumers.

2. Macro level. Stable macroeconomic, political and legal conditions. Policy: budgetary,
monetary, tax, currency, trade.

3. Meso level. Increase of competitiveness of particular spheres of economy:
infrastructure; technologies; education; foreign economic; regional; ecological.

4. Meta level. Forms of political and economic organisation aimed at sustainable
development: socio-cultural factors; moral values; interaction of political, legal and
economic organisations (WTO, IMF, etc.).

Increasing the competitiveness of the national economic system requires not only
macroeconomic reforms, but also profound changes in the society. The state should as much
as possible avoid the danger of the influence of political sentiments on economic factors. At
the micro level, enterprises should reorganise in accordance with organisational, social and
technical innovations. At present, in the world economy not individual enterprises compete,
but groups of enterprises, industrial clusters. There is a need for structuring the meso level.

The development of regional economy is an important factor. Thus, the formation of
competitiveness at the regional level is a multifaceted dynamic process in shaping the
advantages in the competitive struggle. The positions of the manufacturing industries of the
real sectors of economy are behind the position of any country in the world economy. In
general, to make a decision on innovations, it is necessary to assess the competitiveness of a
company as a whole. Competitiveness is a complex phenomenon and it can be manifested
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through a set of indicators. To determine the position occupied by an economic entity in the
domestic and foreign markets, it is necessary to assess its competitiveness'®,

In modern science, there are six basic approaches to determining competitiveness*°.

In accordance with the first approach, competitiveness is viewed from the perspective of
advantages in comparison with competitors.

The second approach is based on the theory of equilibrium by A. Marshall. The
manufacturer has no reason to go into another state, and he achieves maximum profit and
sales.

The third approach implies assessing the competitiveness of product quality based on
the compilation of polygonal profiles for different characteristics of competence.

The fourth approach is a matrix methodology for assessing competitiveness, which is
implemented through the compilation of matrices and a preliminary choice of strategy.

The fifth approach is structural, in accordance with which the position of the enterprise
can be assessed through such indicators as the level of monopolization of the industry, the
presence of barriers for start-ups appearing in the market.

The sixth approach is functional, its representatives determine the relationship between
costs and price, the volume of use of production capacities, the volume of output product and
other indicators.

In accordance with this approach, companies, in which the production and further sale
of goods are better established, as well as the management of financial resources is more
efficient, are considered to be competitive. For example, this approach is applied at Dun &
Bradstreet, a well-known American consulting company.

The first group is the indicators that characterise the efficiency of the production and
trade activities of an enterprise. Among them one can distinguish the ratio of net profit to net
worth of tangible assets, the ratio of net profit to net sales, as well as the ratio of net profit to
net working capital.

The second group of indicators represents indicators of intensity of use of fixed and
working capital. Representatives of this group can be the following: the ratio of net sales to
net working capital, the ratio of net sales to net worth of tangible assets, the ratio of fixed
capital to the value of tangible assets, the ratio of net sales to the value of inventories and the
ratio of inventories to net working capital.

The final group of indicators is represented by financial performance indicators. These
are characteristics such as the ratio of current debt to the value of tangible assets, the ratio of
current debt to the value of inventories, the ratio of working capital to the current debt, the
ratio of long-term liabilities to net working capital.

However, as shown by the theoretical study, none of the groups of indicators represents
and evaluates the index of investment in the creation of an innovative product, because in
modern conditions the main factor of competitiveness should be investment in innovative
products with an assessment of the risk level.

The Doctoral Thesis of Vladimirs Satreviés is devoted to the formation of sustainable
competitive advantages of enterprises in the product markets, as well as improving the
processes of strategic planning and management!*. The author examined the influence of
industrialization on the development of enterprises, the role of intellectual capital in creating
competitive advantages at the present time, analysed the characteristics of a postindustrial

138 I'psasnosa A.T., IOnanos A.JO. Mukposkonomuxa. [Ipaktuaeckuii nogxon. — M.: KnoPyc., 2011 (in
Russian).
139 Narver J.C., Slater S.F., MacLachlan D.L. Responsive and proactive market orientation and new product
success. Journal of Product Innovation Management, Vol. 21, No. 5, 2014.
140 Vladimirs Satrevics, “Stratégiskas piemerotibas novertesana raZosanas uznémumu attistibas uzlabosanai”.
Promocijas darbs. Rigas Tehniska universitate, Riga, 2016.
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society and the theory of the development of an organisation. The conceptual quantitative
model of competitive advantages was developed on the basis of an estimation of parameters
of the enterprise. To achieve sustainable development, enterprises need to optimise strategic
planning and skillfully use the intellectual capital.

The author of the present research agrees with V. Satreviés’ conclusions regarding the
importance of strategic planning in modern conditions for achieving competitive advantages
by the enterprise.

Thus, to date, many methods have been developed to assess the competitiveness of
enterprises, and they can be classified in this way**! (Table 1.1).

Table 1.1. Analysis of Methods for Assessing the Competitiveness of Enterprises
(developed by the author)

Author of the Advantages and

Method method disadvantages of
the methodology
1. Matrix methods: Bruce Doolin «t»
1.1. BCG matrix!42 Henderson Ensures high
1.2 McKinsey matrix 43 adequacy of
1.3 Porter matrix 44 estimation;
1.4 McKinsey «»
1.5 The Schendel and Hofer Model**° M. Porter - does not reflect the
1.6 Matrix “product life cycle reasons for the
stage/competitiveness”4® situation;
1.7 The Ansoff matrix (product-market Dan Schendel Charlg - marketing
matrix)’ Hofer information is
required,
Teodor Levitt - does not reflect the

company’s finances
(investments in

innovation).
Igor Ansoff
2. Methods based on the evaluation of | The key idea of the «»
goods or services methodologies: The method is based
The on the evaluation of

141 JTasapenko A. A. MeTo bl OLIEHKH KOHKypeHTocnocobnoctu [Teker] / A. A. Jlasapenko // Monooii yueHslii.
— 2014, — Nel. — C. 374-377. (in Russian).

142 Henderson, Bruce. "The Product Portfolio" Retrieved 4 February 2013.

143 McKinsey & Company (2008). Enduring ldeas: The GE-McKinsey nine-box matrix. Available at:
http://www.mckinsey.com/insights/strategy/enduring_ideas_the_ge_and_mckinsey_nine-box_matrix

144 Michael E. Porter. «The Five Competitive Forces that Shape Strategy», Harvard Business Review, January,
2008, p.86.

145 Dan Schendel Charles Hofer, Strategy Formulation: Analytical Concepts (The West Series in Business Policy
and Planning).

146 Alain Bernard, Serge Tichkiewitch. Methods and Tools for Effective Knowledge Life-Cycle-
Management (2008).

147 Ansoff, I.: Strategies for Diversification, Harvard Business Review, Vol. 35 Issue 5,Sep-Oct 1957, pp. 113-
124,
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Indicators of enterprise competitiveness | competitiveness of | product

assessment Jean-Jacques Lambin*® goods and the competitiveness.
enterprise are «»

linearly dependent | When evaluating a
product/service, we
Jean-Jacques do not consider
Lambin external factors,
investment in
innovation, to assess

long-term
forecasting.
3. Methods based on the theory of effectivg «»
competition: J. Schumpeter®, | Accounting for the
3.1 Effective competition: F. Hayek™! diverse elements of
« 3.2 Theory of organisational Bernard Bass™? the company’s
effectiveness by B. Bass activities
e 3.3 McGregor’s Theory X and | McGregor «“»
Theory Y 149 The methods are

based on the idea of
the possibility of
adding a number of
factors to assess the
competitiveness of
an enterprise.
These coefficients
are subjective in
nature.

It is difficult to add
positions in the
market, the amount
of innovation and
the quality of the
labour force.

4. Methods based on an integrated approac| Gordon «»

evaluation. Foxall, Ronald E. Takes into account
Goldsmith, not only the achieved
Stephen Brown®®3, | level of

V.A. Abchuk 1% competitiveness of an

148 Jean-Jacques Lambin Strategic marketing. New York, McGrawHill.

149 McGregor, D. (1960). The Human Side of Enterprise, New York, McGrawHill.

150 YIIymmerep M. Yacts BTOpas. Mosker nu Karmutammsm BeDKHTB? IIpomor / Kamuranusm, cONManm3M ©
nemokparus / [Ipenucit. u o6m. pen. B.C. ABToHOMOBa. — M.: DkoHOMEKA, 1995. — 540 c.(in Russian).

181 Xaiiek @. A. 2. TIposior. DxoHomuueckas Teopus 1920-x ronos: B3risa u3 Bensl // Cynb0bl tubepanusma B
XX Beke — M.: MPUCOBH, 2009. — 337 c. (in Russian).

152 Bass, B. M., & Riggio, R. E. Transofrmational Leadership (Second ed.). Mahwah, NJ: Lawrence Erlbaum
Associates. (2006).

153 Gordon Foxall, Ronald E. Goldsmith, Stephen Brown, Consumer Psychology for Marketing. Paperback —
1998.
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enterprise, but also its
possible dynamics in
the future.

«»
The specific
methods and
techniques used in
determining current
and potential
competitiveness
reproduce the
methods used in the
approaches
discussed earlier,
which entails
disadvantages of the
corresponding
approaches.

Thus, the methods of assessing competitiveness (see Table 1.1) summarised by the
author as: 1. Matrix methods of estimation are simple enough and provide visual information.
Moreover, they are based on consideration of the process of competition in development and,
in the case of the availability of truthful information, make it possible to carry out a
sufficiently qualitative analysis of competitive positions.

Methods that are based on assessing the competitiveness of products are linked through
the concept of effective consumption, the competitiveness of the enterprise and the
competitiveness of the product. It is believed that the higher the quality of the product and the
less its cost, the higher competitiveness is. Among the positive characteristics of these
methods one can distinguish: simplicity and visibility of the assessment. But, at the same
time, they do not give a complete picture of the strengths and weaknesses in the operation of
the enterprise.

Let us consider the methods (No. 3), which are based on the theory of effective
competition. In accordance with the theory, the most competitive companies are those in
which the work of all departments and services is well-organised. Evaluation of effectiveness
of any such structure implies the evaluation of effectiveness of its use of resources. This
evaluation technique is commonly used in the assessment of industrial enterprises and
includes all the most important estimates of economic activity, excluding duplication of
specific indicators, and it makes it possible to create a general picture of the competitive
position of the company in the domestic and foreign markets quickly and accurately.

The implementation of integrated methods for assessing the competitiveness of an
enterprise is carried out using the integrated assessment method. This method includes two
components: first, a criterion characterising the degree of satisfaction of the consumer needs,
and secondly, the criterion of production efficiency. A positive feature of this method is
simplicity of calculations and the ability to unambiguously interpret the results. At the same
time, an important shortcoming is an incomplete description of the company’s activities.

At the heart of it is the assertion that enterprise competitiveness is an integral measure
in relation to current competitiveness and competitive potential.

Current and potential competitiveness and their ratios within the integral index of the
enterprise competitiveness, depending on the method, can vary. Thus, in a number of cases,
current (real) competitiveness is determined on the basis of the assessment of competitiveness
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of enterprise products, and potential competitiveness — by analogy with methods based on the
theory of effective competition.

Having performed the analysis of the methods developed to date for assessing the level
of enterprise competitiveness, the conclusion can be drawn that there is no ideal method of
comprehensive assessment of enterprise competitiveness. The identified shortcomings of the
existing approaches to assessing the competitiveness of enterprises cause very limited
opportunities for their practical application. Taking into account the theme of the present
research, each of the methods does not provide an opportunity of an integral assessment of
competitiveness and innovation.

To develop a comprehensive methodology for assessing innovation and
competitiveness, it is necessary to determine the principles for assessing the competitiveness
of an enterprise.

According to V.A. Bolodurina®®, the principles of assessing the competitiveness of an
enterprise are similar to the principles of assessing the competitiveness of goods: complexity
and relativity. As it is well known, the concept of complexity is from Latin complexus, from
complecti “to encircle or embrace”. Thus, the complexity of evaluation means the need to
analyse the totality (complex) of the criteria. The preliminary analysis of existing methods for
assessing the competitiveness of an enterprise (industry) performed by the author of the
Doctoral Thesis must be carried out as a whole. The next principle is the principle of
relativity. The concept of relativity implies the comparative nature of evaluation, comparison
with competitors. Structuring of methods for assessing competitiveness is impossible without
performing a comparative analysis with other enterprises of the industry in assessing both the
products and other indicators of an enterprise. Hence, the principle of relativity is necessary
for a complete evaluation of a company.

However, in the opinion of the author of the present research, the assessment of the
industry is impossible without using the principle of systematicity, since the assessment of the
industry at different time intervals and due to different conditions can demonstrate different
results. The word systematicity comes from the Latin systema, which means an arrangement
or system. Think about a multi-step process that you have found the fastest and best way to
complete — you do it over and over®®®,

Thus, systematicity as a concept of cybernetic order requires research, analysis of the
object as a single whole, a unified system that includes components that are in a certain
interaction; an object that is part of another, a higher level system (metasystem), in which it
interacts with other subsystems. Systematicity is predetermined by the target orientation of
development as a whole, the proportionality of the goals, its elements and the need for their
harmonization. Systematicity is a more capacious concept than complexity, and therefore the
latter can be considered an important component of systems analysis. The methodological
unity of systematicity and complexity of economic analysis manifests itself in the unity of
political and economic, economic and social, economic—social-ecological approaches; in the
unity of the whole and its parts; in the development of a unified, universal system of
indicators; in the use of all types of economic information.

Based on the performed theoretical analysis of the existing methods for assessing
competitiveness (Table 1.1), the author proposes the following algorithm for assessing the

competitiveness of an enterprise.

The algorithm for determining competitiveness envisages:

0 setting the goal of the evaluation;

15 Bonogypuna B.A. METOJbI OLIEHKU KOHKYPEHTOCIIOCOBHOCTU  TIPEAIIPUATHUA
MEXAYHapOAHbIN Hay4YHO-HMCCIIENOBATENIbCKUI  KYypHAal, OKOHOMUYECKUE HAVYKU DOI:
https://doi.org/10.18454/IRJ.2015.42.056 Omny6nukosaso B 2015, Bermyck Jlekabps 2015 (in Russian).
156 The Cambridge Advanced Learner’s Dictionary & Thesaurus, Cambridge University Press, 2008.
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0 identification of areas (types of activities) that are taken into account in the

analysis;
0 choice of method and basis of comparison;
0 determining characteristics to be measured,;
0 evaluation of the selected characteristics;
0 calculation of the generalized, integral indicator of competitiveness;
0 conclusions about competitiveness.

Thus, taking into account the conducted research into innovations and methods for
assessing the competitiveness of products, the author proposes a model for assessing the
interrelation of the main factors affecting the competitiveness of the industry (Fig. 1.1).

As can be seen from the model presented above, to evaluate the factors of
competitiveness, it is necessary to adhere the the principles of systematicity, complexity and
relativity. Choosing one of the methods for assessing competitiveness, the author proposes

evaluating the qualitative level of each method.

Principles
l | |
Complexity Sistematicity B Relativity
| |
l Methods l
Matrix Evaluation_ of goods/ Theory of e_ffective Integrated assessment
services competition

The algorithm for determining competitiveness:

" setting the goal of the evaluation;

. identification of areas (types of activities) that are

taken into account in the analysis;
choice of method and basis of comparison;
determining characteristics to be measured;
evaluation of the selected characteristics;
calculation of the generalized, integral indicator

of competitiveness;

. conclusions about competitiveness.

Y
LI I T |

A

affecting the competitiveness

Cognitive map of the system of relationships of the main factors

Fig.1.1. Model for assessing the factors of innovativeness and competitiveness of the

industry (developed by the author)
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1.3. Methodology for Assessing the Relationship of the Main Factors Affecting the

Competitiveness of the Industry

Nowadays the theory of regional economy widely uses the system approach (Fig. 1.2).
All the companies can be considered an open system, which operate by interaction with the
environment. The use of the system analysis by companies envisages fulfilling the system
diagnostics.The basic principles of the system analysis have been used in the present
research. The principle of systematicity, the first idea of which dates back to ancient
philosophy, is used in various fields of science. A key role in the system analysis is played by
the concept of structure associated with the order of relationships among elements of the
system. Cognitive mapping serves as a tool to identify perception of a complex system and to
illustrate it in the form of a useful scheme and qualitative analysis®’.

Soft systems theory considers systems, which can adapt to the changing conditions of
the external environment. In the soft systems, a major role is played by the subjective factor,
people, their beliefs, attitudes, etc.’®. To perform the analysis of structures, graph theory is
successfully used. By means of cognitive mapping, schemes are created that interpret the
views, opinions of people and are called cognitive maps. Mathematically, cognitive maps are
signed directed graphs (digraphs). They allow sufficiently completely analyzing the causal
relations in complex structures where the cause is systemic.

Figure 1.2 demonstrates a cognitive map, which reflects the relationship of the main
factors affecting the competitiveness in the industry.

The following notations are used to designate the existing factors:

1 - competitiveness in the industry;

2— innovations implemented at the companies of the industry;

3— cooperation of the companies of the industry in the implementation of innovations;

4— revenues of the companies of the industry, including the ones from innovation;

5- business activity of competitors in all possible ways in the markets;

6— potential for innovation generated in the industry;

7— financial resources of the companies of the industry, which can be used for

innovation;

8- assistance and financial aid from the state in the implementation of innovations;

9-— teams of highly qualified and motivated professionals at the companies of the

industry;

10— creation of a creative “climate” in the teams of specialists at companies, which is

essential to the deployment of new sophisticated technology and the implementation
of R & D;

11— the development of advanced equipment, technology, implementation of R & D at

the companies of the industry;

12— political tensions in the society associated with a complex international situation

and internal problems in the country.

Factor number corresponds to the numbering of vertices of signed digraph A: u1, uz,
..uU12.

The map is a signed directed graph consisting of 12 vertices ui, Uz, Uiz and
corresponding arcs (arrows). In a directed graph (digraph A), three arcs are negative, the
remaining ones are positive. Arcs are used to illustrate only essential causal relations. The
influence of other relations is neglected. Arc (ui, u;) is assigned a sign “+” if the increase of ui
increases (strengthens) uj, and the decrease of ui leads to a decrease of uj. The sign “-” is
assigned if the increase of uiinvolves the decrease of uj, and the decrease of uileads to the
increase of u;. Thus, any directed graph G is a pair (U, A), where U is a set of vertices, and A

157 Eden C.Cognitive Mapping.European Journal of Operational Research.Vol. 36, Ne 1. 1988.
158 Checland P.B. Soft systems methodology: An overview. Journal of Applied System Analysis, vol. 15. 1988.
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is a set of ordered pairs of elements of U (a set of arcs with signs “+” or “-)1%°, At the sign
“+” a causal relation will be positive, and at the sign “-” it will be negative. In the digraph,
there are also contours (a closed simple chain of arcs of one direction) and semi-contours (a
chain of arcs of different directions).

Contours of signed digraph A do not include the arcs of the negative impact — with
“minus” — and the corresponding vertices us and us»:

a) up—Usg— U7 —Us— U2 — Ug;
b) U1 —Us— U7 —U11 — Us — U2 — U1.

9.High|y qualified and + 10.creative + 11.Advanced
“climate” in the —2| equipment, technology,
mot_lvated _ teams at companies

/ :
6.Potential for + 7 .Financial + 8. Assistance from
~
innovations resources the state
+ -
2.Innovations at + 1.Competitiveness 12. political tensions
the companies of the industry in the society
3 )
+ + +
3.Cooperation of 4. Revenues of the 5.Business activity
the companies companies of competitors

Fig. 1.2 Cognitive map of the system of relationships of the main factors affecting the
competitiveness, developed by the author®,

Both contours are balanced, i.e., have a positive feedback, as they lack negative arcs.
For example, contour “b”: improving the competitiveness of the industry (ui) increases
revenue (us) and financial resources (u7), which can be allocated for the purchase of new
equipment, technologies, research, etc. (Ui11). This increases the potential for innovation (ue);
novelties are introduced into production in the form of innovations (u2), and, as a result, the
competitiveness increases. Most major chains of vertices of a signed digraph are both

159 Roberts F.S. Discrete mathematical models with application to social, biological and environmental problems.
RutgersUniversity, NewJersey, USA. 1986.

160 Kochetkov Yu., Aliev B. Improving the competitiveness of Latvia’s shipbuilding as a basis of strategy for the
successful development of the industry in the context of globalization. “Sabiedriba un kulttra”, rakstu krajums
No. XVIII, Liepajas Universitate, Liepaja, 2016, 269-280 Ipp.ISSN 1407- 6918.
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balanced and unbalanced semi-contours. The vertices of digraph us, ui2, from which negative
arcs emanate, lead to the presence of unbalanced semi-contours with a negative feedback:

C) Us— U1 —U4— U1z — Ug — U7— Ug— Ug — Us;

d) U2 —Us— U7 — Us — Uz

) Uiz —Us— U7 —Us — Uz — U1 — Us — U1z,

For example, in semi-contour “e” the increased political tension in the society (or in
international relations) (ui12) negatively affects assistance from the state (us), as more attention
is devoted to improving security, thus reducing the industry’s financial resources (u7). This
negatively affects the potential for innovation (us); consequently, the number of innovations
decreases (uz), and the competitiveness of the industry decreases (ui). Naturally, there is a
decrease in the revenue of the industry (us). Revenue to the state budget from taxes also
becomes smaller. This forces businessmen and politicians to pay attention to the state of the
industry and to increase the cooperation on the part of the state, for example, in such a topical
issue today as the training of qualified personnel for the shipbuilding and ship repair industry.
As a result, in case of the normal operation of the system of interrelations the situation of
competitiveness should improve. Similar processes may take place in the semi-contours “c”
and “d”. Thus, in the unbalanced semi-contours a negative feedback, ultimately, plays a
positive role.

It is necessary to point out the features of individual vertices of the digraph. One of the
most vital aspects for the successful operation of the industry and its high level
competitiveness is the availability of highly qualified and motivated professionals (ug), who
contribute to the creation of a creative “climate” in the team (uio). According to the
experience of leading corporations in the developed countries, the creative climate contributes
to a more intensive and efficient work of engineers and researchers in the process of
developing new technologies and performing R & D (u11). This increases the potential for
innovation. Unfair methods of competition (us), brain drain and departure of specialists
abroad, on the contrary, reduce the potential for innovation (ue). Then it becomes impossible
to develop and introduce innovations (u.), such as modern equipment, advanced technologies,
implementation of R & D (u11).

It is worth noting the contradictory effect in the system of factors (Fig. 1.2), which is
exerted by political tension in the society (u12). In the context of globalization, the sources of
political tension can be the events in the international arena and within the country. Often
these events force the state to increase defense spending, which may cause a reduction in
direct assistance to the industry (us). Aid from the state (us) can manifest itself in different
forms. This can be assistance in obtaining loans, orders for production, organization of
training and retraining of qualified staff at public educational institutions, assistance in
obtaining the latest scientific and technical information, etc.

As in the analysed signed digraph A (Fig. 1.2) there are both positive and negative
cycles consisting of a sequence of vertices and edges, the digraph as a whole is unbalanced.
Therefore, the system described by it will not be sufficiently stable, and the competitiveness
of the industry can reduce due to the influence of external factors. It is not only the effect of
increased activity of competitors in the markets (us), but also unpredictable, unexpected
increase in political tension in the society (u12), which may occur due to crisis situations in the
world. In order to analyse the situation with the balance of the system and to quantify the
degree of influence of vertex ui> on the balance of digraph, it is necessary to perform
calculations of the relative balance of both the original graph A (Fig. 1.2), which includes
vertex Uiz, and the modified digraph B without vertex uiz, using the well-known formulal®?,

161Roberts F.S. Discrete mathematical models with application to social, biological and environmental problems.
Rutgers University, New Jersey, USA. 1986.
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Table 1.2. Characteristics of Digraphs with account of (Graph A) and without
regard to (Graph B) Political Tensions in the Society (calculated by the author)

Eigen values of adjacency matrices of

No. Graph Degree of balance b digraphs

0:0;0; O0; 0; 0; 1.135; 0.451+1.002i; -
1 A 0.776 0.778; 0.451-1.002i; -0.629+0.736i; -
0.629-0.736i.

0; 0; 0; 0; 0; 1.135; 0.451+1.002i; -
2 B 1.00 0.778; 0.451-1.002i; -0.629-0.736i; -
0.629+0.736i.

Table 1.2 shows the calculation results of the degree of balance of digraphs A and B, as
well as the parameters of their adjacency matrices, which are presented below.

The signed digraph B contains only positive cycles, the degree of its relative balance b
(B) =1. Consequently, the digraph B, unlike digraph A, is balanced, and the system described
by it will be sufficiently stable. Competitiveness of the shipbuilding industry in Latvia
without the vertex ui. will not suffer (experience) abrupt changes in the direction of decrease.
In real life, it is practically impossible to remove the vertex ui> from the system of factors of
digraph A due to the complex international situation.

Thus, the conducted research has enabled the author to draw the following conclusions:

competitiveness is a multifaceted function, but the competitiveness of goods,
commodity production remains its basis. Services can not serve as the basis for competitive
reproduction. To achieve a competitive GDP structure, it is necessary to increase the
production of high-tech products, which must outstrip the share of services. Therefore, it is
necessary to use a set of macroeconomic levers and ensure the connection of science and
production.

To assess the impact of competitiveness factors on innovation, it is necessary to develop
a comprehensive assessment of innovation and competitiveness factors. Thus, it is necessary
to take into account the principles —the complexity of evaluation means the need to analyse a
set (complex) of the criteria.

The methods of assessing competitiveness have been classified by the author and the
methods existing in the economy have been divided into the following groups: matrix
methods, methods based on the evaluation procedure of goods or services, methods based on
the theory of effective competition, methods based on an integrated assessment. This
classification will allow ranking the level of competitiveness of the enterprise when assessing
its innovation activity.

Next, the author proposes an algorithm for determining competitiveness, which
envisages: the algorithm for determining competitiveness, which envisages the following
stages: setting the goal of the evaluation; identification of areas (types of activity) that are
taken into account in the analysis; choice of method and basis of comparison; determining
characteristics to be measured; evaluation of the selected characteristics; calculation of the
generalized, integral indicator of competitiveness; conclusions about competitiveness. The
presented principles, methods have enabled the author to formulate a model for assessing the
factors of innovativeness and competitiveness of the industry.
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Next, the author proposes a cognitive map of the system of relationships of the main
factors affecting competitiveness, among which: competitiveness in the industry; innovations
implemented in the companies of the industry; cooperation of companies of the industry in
terms of implementation of innovations; revenue of the companies of the industry, including
revenue from innovations; commercial activity of competitors in the markets; potential for
innovations created in the industry; financial resources of companies of the industry that can
be used for innovations; assistance and financial aid from the state in the implementation of
innovations; teams of highly qualified and motivated specialists in the companies of the
industry; creation of a creative “climate” in the teams of specialists of company, which is
necessary for the implementation of new complex technologies and the introduction of
scientific research results; the development of modern equipment, technologies, the
introduction of scientific research in the companies of the industry; political situation in the
society related to the difficult international situation and internal problems in the country. The
model proposed by the author will allow to a full extent assessing the impact of innovations
and competitiveness in a particular industry.

Chapter 2. Characteristics of the Development of the Shipbuilding and Ship Repair
Industry of Latvia in Modern Conditions

The most important constituents of the regional economy, which ensure the successful
development of particular regions and the country as a whole, are production industry and
subsectors of the economy. One of the sectors of the regional economy in Latvia, which has
deep historical roots, is the shipbuilding and shiprepair industry. Products of the enterprises of
the industry are mainly sold in international markets.

Taking into account the goal set in the Doctoral Thesis, it is necessary, in the opinion of
the author, to determine the characteristics of the development of the shipbuilding and ship
repairing industry of Latvia as an integral part of the regional economy in the conditions of
modern international competition and connection with the economy of Latvia.

Historically and geographically, Latvia is a maritime state. Therefore, at present the
shipping industry — construction, repair and maintenance of ships and other vessels — is an
important part of the country’s industry. The number of permanent employees exceeds 1
thousand and there are a few dozen of companies in the industry. In the seasonal periods,
usually warmer months, the number of employees in the shipping industry increases by 2—-3
times.

Now, there is a demand for the vessels with qualitatively new performance
characteristics with regard to functions performed, efficiency, environmental safety, etc. The
following requirements for new ships have come to the fore: the flexibility and
multifunctionality of the structural scheme that satisfies the requirements of a particular
customer; no need for capital or other major repair of the vessel for the duration of its
operation; a significant decrease (by 10-15 %) in cost of construction of the ship and its
subsequent operation, etc. A powerful stimulus for development of technologies in the fields
of designing and building of ships is continually increasing requirements on the part of
national and international institutions, maritime registers and organisations for the safety of
navigation, environmental protection, crew qualifications, etc.

At present, there are increasing requirements for the manufacture of marine engines,
their efficiency and environmental friendliness. There is a rapid development of industries
related to shipbuilding: new materials are created for marine equipment, electronics, electrical
devices, computer navigation systems, etc.

2.1. Analysis of the Development of Shipbuilding and Ship Repair Industry in the World
Economy
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Competition in world markets means a new phase of business activity in the world
economy and is characterised by the following attributes: a faster growth rate of foreign direct
investment; extensive use of outsourcing, manufacturing of individual units of goods in
countries with cheap labour force and often transfer of the whole production there; joint
ventures, the absorption of some companies by other ones.

World economic growth also decreased in 2016 along with a decrease in GDP by 2.2%,
down from 2.6% in 2015 and below the 2001-2008 average annual growth rate of 3.2%
(Source: UNCTAD, 2017). Further, let us consider the evolution of growth in world seaborne
trade (Fig. 2.1).

In line with developments in the world economy, demand for shipping services
improved in 2016, albeit only moderately. World seaborne trade expanded by 2.6%, up from
1.8% in 2015, which was below the historical average of 3% recorded over the past four
decades. Total volumes reached 10.3 billion tons, reflecting the addition of over 260 million
tons of cargo, about half of which was attributed to tanker trade.

To assess the international seaborne trade, UNCTAD identifies the following goods:
container, five major bulk commaodities (iron ore, coal, grain, bauxite and alumina) as well as
oil and gas. The main tonnage of transportation in 2016 belonged to developing countries —
59% loaded and 64% unloaded, developed countries 35% each, transition economies — 6%
loaded and 1% unloaded.

Evolution of world seaborne
trade, Trade volumes, %

. I %

1974-2014 2015 2016 2017-2022
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|

Fig. 2.1. Evolution of world seaborne trade, trade volumes, % (developed by the author)

In terms of geographical influence, Asia remained the main global cargo loading and
unloading area in 2016. America was ranked second, while Europe was ranked third — 17%
loaded and 18% unloaded and the countries of the African continent occupied 7% and 5%,
respectively in global cargo loading and unloading area in 2016.
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Fig. 2.2. World seaborne trade, by region, 2016 (percentage share in world tonnage),
developed by the author
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Figure 2.2 clearly demonstrates that leadership in the world seaborne trade is taken over
by the three regions, i.e., Asia, Americas and Europe, and exactly in the same sequence.

The data show that the share of oil tankers is declining and from 1980 to 2017 it
reduced almost twice. However, the percentage of dry bulk carriers increases, if in 1980 the
share of dead-weight tonnage was 27.8%, then in 2017 this share was 42.8%! (Fig. 2.3).
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Fig. 2.3. World fleet by principal vessel type, 1980-2017 (percentage share of dead-
weight tonnage), developed by the author

The data demonstrate that the share of container shipments has significantly increased
since 1980. Their share was 1.6% of the dead-weight tonnage in 1980, but in 2017 this share
increased by 6 () times and amounted to 13.2%.

To achieve the goal set in the Doctoral Thesis, it is necessary to analyse ports of the
world that have high-quality infrastructure (Source: UNCTAD, the Review of Maritime
Transport). According to UNCTAD, leaders in terms of the quality of the port infrastructure,
whose quality index is higher than 5, are represented by 21 countries. Leaders are the
Netherlands, Hong Kong and Singapore. Unfortunately, Latvia is not included in this rating;
however, in the opinion of the author of the Doctoral Thesis, Latvia has a great potential to be
among the 20 best ports of the world, placing an emphasis on the innovation of port
infrastructure, including ship repair.

The development of port infrastructure requires significant investment in innovation.
Taking into account the growth of maritime transport in the world, it seems that this is one of
the promising areas as well as investment activities. China is the leader in the project for
spending money on port infrastructure. In general, the Asian region (Western Asia, developed
Asia, other emerging Asia) intends to spend more than 27 trillion U.S. dollars until 2030.

In terms of fleet ownership by region, the Asian economies have the highest market
share in shipowning (49%), followed by Europe (41%) and Northern America (7%). In terms
of ship registration, however, developing economies in Africa and America play a more
important role, accounting for 7% and 17% of registrations (in dead-weight tons),
respectively. Important countries of ship registration are often small developing economies in
Africa, America and the Pacific. Panama has maintained its position as the largest flag of
registration for more than 20 years.

Among the EU countries the leader in merchant fleet by country of beneficial ownership
was Greece owning 308836.9 dead-weight tons in thousands, Germany was ranked second —
112028.3 dead-weight tons in thousands and the United Kingdom was ranked third -51647,62
tons in thousands in 2016. It should be especially noted that among the Baltic States Latvia
owns 1061.755 tons in thousands, Lithuania — 192.849, and Estonia — 316.609. Therefore,
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considering the world trends, the use of maritime transport and the experience of Latvia in
maritime transport, the availability of ownership and experience in the shipbuilding and ship
repair industry, Latvia, in the opinion of the author, could continue to develop maritime
transport, the shipbuilding and ship repair industry by introducing innovations into this
industry.

The Asian countries are the leaders in the shipbuilding industry: in 2016 China
produced ships — 22178672 gross tonnage, Korea — 25265934 gross tonnage, Japan —
13348773 gross tonnage, Philippines — 1168357 gross tonnage, Taiwan — 468038 gross
tonnage, and Viet Nam — 419189 gross tonnage. Almost half of all ships produced in the
world accrue to the countries of the Asian region.

Estimating the production of vessels in the countries of the European Union, it should
be noted that out of the EU-28 (2016), 15 countries, within the analysed period developed the
shipbuilding industry. According to the results for 2016, Romania was the leader in
shipbuilding — 822010 gross tonnage, followed by Germany — 404996 gross tonnage and
France — 227862 gross tonnage. A significant participant in the shipbuilding industry of the
EU is the Netherlands — 175933 gross tonnage.

The Baltic Sea region countries are represented in the shipbuilding industry as follows:
Finland — 108085 gross tonnage, Denmark — 24937 gross tonnage and Lithuania — 499 gross
tonnage (2015). It should be noted that if in Denmark the number of ships was 3645 in 2014,
then in 2016 — 24937, an increase of almost 7 times. However, in 2014 Lithuania built 3134
ships, in 2015 — only 499, and in 2016 there were no ships built! The share of ships built in
the EU countries on a global scale (gross tonnage) was small — 3% in 2016. It seems that the
EU countries have a potential for the development of this industry.
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Fig. 2.4. Dynamics of changes in the shipbuilding industry (gross tonnage) in the EU
countries from 2014 to 2016, developed by the author

It is also necessary to examine the dynamics of changes in the shipbuilding industry of
the EU countries in the period from 2014 to 2016. As shown in Fig. 2.4, there is growth
dynamics in the EU countries, as in the whole world.

Further, it is interesting, in the opinion of the author, to consider statistics on ship
scrapping in the countries of the world. Figure 2.5 demonstrates the number of dismantled
ships in the world (excluding the EU data).
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Fig. 2.5. Ship scrapping in the world, gross tonnage, annual, 2014-2016 (developed by
the author).

As shown in Fig. 2.5, the world fleet of the shipbuilding industry was updated annually
during the period under review. The growth of ship scrapping is represented by a linear curve.
If we compare the volume of dismantled ships and the ones built during the same period, the
dynamics of growth is evident — this indicates the development of shipbuilding in the world.

The calculations carried out by the author, shown in Fig. 2.6, demonstrate that with
25%—-30% of dismantled vessels, the increment or construction of new ones is 65%—70% for
the period of 2014-2016.

The world fleet of the shipbuilding industry was updated annually during the period
under review. The growth of ship scrapping is represented by a linear curve. If we compare
the volume of dismantled ships and the ones built during the same period, the dynamics of
growth is evident — this indicates the development of shipbuilding in the world.

The analysis shows that in the growth of world trade, maritime transport plays an active
role, and the shipbuilding industry has been stably and dynamically developing for the period
of 2008-2016 investigated by the author. At the same time, the prospects in the shipbuilding
and ship repair industry are not limited to these volumes, as the growth of investments in
shipbuilding will increase and maritime transport will also be increasingly used.
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Fig. 2.6. Comparative analysis of the number of built and dismantled vessels in the
world, gross tonnage (excluding the EU countries), (calculated by the author).

2.2.  Analysis of Development Trends of the Building of Ships and Boats Area in
Latvia

As discussed in Section 2.1, the building of ships and boats area in Latvia depends on
the trends of the global economy. In this regard, it is worth considering the assessment of
Latvia from the point of view of world organisations. Thus, the World Bank ranked the
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industry in the report “Connecting to Compete 2016: Trade Logistics in the Global
Economy”.
Table 2.1.
Analysis of the Baltic States in the Logistics Performance Index in 2016 (developed by
the author)

Latvia Lithuania Estonia
LPI Rank 43 29 38
Customs 45 28 29
Infrastructure 41 27 44
International 44 31 56
shipments
Logistics 37 30 46
competence
Tracking & 49 27 48
tracing
Timeliness 39 17 20

Source: The World Bank: Logistics Performance Index (LPI) Report: The Gap Persists. 2017.

The World Bank data show that, according to the Logistics Performance Index, among
160 countries in the world Latvia was ranked 43rd, behind Lithuania — 29th place and Estonia
— 38th place. Latvia gained low scores in such positions as customs, only 45th place, in the
infrastructure index — 41st place, while Lithuania was ranked 27th, and in the tracking &
tracing index Lithuania was also ahead of Estonia (48th place) and Latvia (49th place)*®.

In Latvia, the majority of businesses, 99.8%, are small and medium-sized enterprises.
There are a few relatively large enterprises in the country. The shipbuilding industry is also
mainly represented by small and medium-sized enterprises. There are only two relatively
large shipbuilding companies: Riga Shipyard and Liepaja Tosmare Shipyard. Most companies
are involved in the construction of sports boats and small recreational vessels. In different
years, they accounted for 70%-85% of the total number of industry companies engaged in the
construction of vessels and boats. Between 2005 and 2016, the total number of enterprises
operating in the shipbuilding industry in Latvia increased despite the economic crisis of
2005-2016 (Table 2.2).

Table 2.2.Analysis of the Unemployment Rate and the Numer of Registered Enterprises
Engaged in the Building of Ships and Boats Area of Latvia, 2005-2016 (developed by the
author)

162 Tracking & tracing has become an informal name for the system that is used for tracking items via
standardized reference numbers or dedicated barcodes. Tracking and tracing provides detailed information
concerning cross-border shipments. The World Bank Report of LPI, 2017
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Number of Number of the | Unemployment

enterprises employed rate, % group

in building in building of | 15-64%

of ships and ships and

boats area boats area
2005 20 1269 9.97
2006 24 1206 7.4
2007 24 1037 6.65
2008 31 1047 10.7
2009 32 963 17.97
2010 37 849 20.05
2011 33 866 16.58
2012 50 994 15.38
2013 43 973 12.1
2014 41 910 11.08
2015 47 964 10.33
2016 47 1080 9.95

Source: Central Statistical Bureau of Latvia

The data provided by the author show that in the period from 2005 to 2012 there was an
annual increase in the number of enterprises engaged in the building of ships and boats area.
At the same time, the number of the employed in the industry decreased in the period from
2005 to 2008, i.e., the number of employees was 1269 in 2005, and in 2008 — 1047 people.
From 2009 to 2011, the number of employees decreased to 866 people, i.e., in comparison
with 2005, the decrease was 32%64,

To assess the impact of the shipbuilding industry on the national economy, it is
necessary to perform a regression analysis. The regression equations and graphs obtained in
computations demonstrate this fact visually: the number of enterprises increases directly
proportionally and the number of workers decreases inversely proportionally with the time.
The determination coefficient R? and correlation coefficient r are greater than 0.85 and 0.93,
respectively, in the cases referred to above. This indicates that these equations explain more
than 85% and 93% of variation of the number of enterprises and workers in a given time
period, which is quite a large variation. Consequently, the correlation coefficients r = 0.923
and r = - 0.966 demonstrate the strong power of correlation dependence of indicators under
consideration on the time. The testing of the significance of obtained regression equations by
the Fisher LSD (F-test) showed that in both cases the actual values Fact. exceeded critical
values Feit. (Table 2.3). The hypothesis Ho on the insignificance of the equations is rejected;
the equations are found to be reliable, statistically significant and can be used for practical
conclusions.

Table 2.3. The Results of Computation of Factor Dependence (developed by the author)

163 Central Statistical Bureau of Latvia
http://data.csb.gov.Iv/pxweb/en/Sociala/Sociala
9839fe-11ba-4ecd-8cc3-4035692c5fc8

164 Kochetkov, Yu., Aliev, B. Aspects of stable development of the shipbuilding branch in Latvia.

11" International Scientific Conference, Klaipeda, 23 october 2015.VADYBA, Journal of Management, vol.27,
No. 2, Lithuania Business University of Applied Sciences, Klaipeda, 2015, p. 51-58.1SSN 1648-7974.

isterm__nodarb/NB190c.px/table/tableViewLayout2/?rxid=a7
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Regression Correlation DW
No | Dependence, years equation R-squared | coefficient | Fisher — Statistics | .. i
y=f(x) r
F act. F crit.
Change in the
number of _
1. |enterprisesinthe | Y2007+ 0.852 0.923 28.74 6.61 2.416
L 18.286
shipbuilding
industry
Change in the
number of workers _
2. | inthe shipbuilding | Y. 7132+ 0.934 -0.966 7087 | 6.6l 2588
. 131.9
industry
Change in the
3. volume of sales, y =2.42x+40.485 0.280 0.530 4.31 4.84 1.684
Change in
investment in y =-377.69x +
4, tangible assets of 3704.4 0.658 -0.811 7.682 7.71 1.695
the industry
Dependence of the
number of workers
in the shipbuilding y = 21.507x-
5 |in dustry (y) onthe | 862.46 0.586 0.766 7.087 6.61 1.142
employment rate in
Latvia (x)
Dependence of the
6. | volume of sales of
ship repair (y) on |y = 0.004x+
GDP per capita (X) | 30.974 0.407 0.638 7.56 4.67 1.782

The dependence of the volume of sales of ship repair in the industry on GDP per capita
in Latvia is shown in Table 2.3. The computed equation of straight line regression indicates a
directly proportional dependence of the given factors. The obtained determination coefficient
is small R? = 0.407, which is explained by a relatively large variance of data (MS = 1548.4).
The degree of correlation dependence of factors is obtained to be moderate, and the
correlation coefficient r = 0.638. The computed observable Fisher LSD Fa. is larger than the
critical value Fcrit. Therefore, the obtained linear regression equation is statistically significant,
and it can be used. It can be concluded that the volumes of sales of ship repair in the industry
are correlated with the level of GDP per capita in Latvia, which rather well characterizes the
state of the national economy as a whole. Thus, the number of workers in the shipbuilding
industry of Latvia and the volumes of sales are closely related to the state and development of
the national economy: the successful functioning of the economy of Latvia implies the
successful and sustainable development of the shipbuilding industry.

All dependences investigated in the research are related to time series. Therefore, the
regression equations obtained in computations were tested for autocorrelation of residuals of
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the first order by the Durbin—Watson (DW) test at the significance level a = 0.05 (Table 2.3).
In all cases, the DW statistic computations indicated the need for acceptance of the hypothesis
Ho: p = 0 in the absence of autocorrelation. Only in the study on the dependence of number of
workers in the shipbuilding industry on the employment rate in Latvia, the DW statistic falls
into the area of uncertainty (d.< DW <du) (Fig. 2.2). However, the graphical analysis of
residuals also showed the absence of autocorrelation.

The period of 2005-2010 was characterised by the fact that the investment in tangible
assets for the repair and maintenance of vessels in the industry enterprises mainly decreased
(Fig. 2.2, Table 2.3). During the crisis, investment in fixed assets of enterprises of the
shipbuilding industry fell from 2.75 miln € in 2008 to 0.75 mln € in 2010. After overcoming
the consequences of the crisis, the investment of enterprises of the industry in fixed assets
increased in the period of 2012-2016. At enterprises engaged in the construction and repair of
ships and floating facilities investments amounted to more than 6 min € in 2014, and 4.5 mln
€ in 2015. At small enterprises producing sports boats and water recreational facilities,
investments in fixed assets amounted to more than 0.9 mln € in 2016.
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Fig. 2.2. Investment in tangible assets for the repair and maintenance of vessels, 2005—
2010. The OX axis: 1 — 2005; 2 — 2006; ... 6 — 2010. The OY axis: thsd € (developed by the
author)

The performed analysis of statistical data on the shipbuilding industry of Latvia showed
that the number of workers in the industry and the volumes of sales were closely correlated
with changes in relevant indicators of the national economy as a whole. In the unfavourable
economic situation arisen in the world, the crisis of 2008-2010, basic performance indicators
of the industry deteriorated sharply, likewise the indicators of the economy as a whole. This is
an expected process, because the shipbuilding industry is closely integrated into the world
economy, the products are mainly exported, and competitors are scattered across the globe.
Under the conditions of the world economy, successful economic development requires
constant improvement of production and competitiveness®.

As mentioned by the author previously, in Latvia the main cargo transportation is
performed by 3 ports: Riga, Ventspils and Liepaja. Several small ports of Engure, Mersrags,
Pavilosta, Roja, Skulte and Salacgriva are included as minor ports in the statistical database.
In 2017, the growth was 118044 ths tons, or 75% more than in 2015. The growth dynamics of
cargoes loaded was also observed in Ventspils Port, so in 2017 cargoes loaded increased by
75% compared with 2015. Liepaja Port performed an insignificant part of cargoes loaded, in
comparison with Riga and Ventspils ports; however, the growth dynamics was also observed
here — in 2017 the ratio of cargoes loaded was 3.85 times higher than in 2015. The data
calculated by the author testify that cargoes unloaded at Latvia’s ports also have positive
dynamics. The presented data testify that, as in the world economy, the role of maritime
transport increases, and in Latvia there is the tendency of growth in the the period of 2014—

165 Kochetkov, Yu., Aliev, B. Aspects of stable development of the shipbuilding branch in Latvia.
11" International Scientific Conference, Klaipeda, 23 october 2015.VADYBA, Journal of Management, vol.27,
No. 2, Lithuania Business University of Applied Sciences, Klaipeda, 2015, p. 51-58.I1SSN 1648-7974.
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2017 under review. Thus, the potential of the Latvian shipbuilding and ship repair industry is

obvious.

At present, enterprises of the shipbuilding and ship repair industry regularly pay
significant sums as taxes to the state budget of Latvia (Table 2.4).

Table 2.4.Taxes Paid by the Largest Enterprises in the industry, ths €

2015 2016 2017
Enterprise | Administrative SSIMC Administrative SSIMC Administrative SSIMC
tax tax tax
Riga 809.65 950 779.52 1004.72 836.13 865.2
Shipyard
Liepaja 397.78 314.4 455.33 297.1 537.02 21157
Shipyard
Total 1207.43 1264.4 1234.85 1301.82 1373.15 1076.77
2.3. Investment and Innovation Activity as a Basis for the Development of the

Building of Ships and Boats Area in Latvia

In a market economy, companies operate under conditions of uncertainty. At the
beginning of the 20th century, these uncertainties have increased significantly, as apart from
economic crisis, political ones appear; the world economy has become global, and there has
been much more competition nowadays. Any organisation, regardless of products it
manufactures, is constantly exposed to risks. It is impossible to run business without facing
any risk.

2.3.1. Risks in the Building of Ships and Boats Area in Latvia

When the senior management of a company decides to invest in a particular project, it is
always the task of choosing the most optimal and best solution out of many options under
given circumstances. Generally, in the simplest case, each solution has two main
characteristics: the average expected return and the average expected risk. Thus, a two-
criterion optimisation problem is solved in order to choose the best solution. There are
different ways of setting these optimisation problems.

The task of the research is to assess the situation of risks in the building of ships and
boats area in Latvia. The novelty of the research is determined by the fact that for the first
time the main risks have been identified and analysed in the industry of shipbuilding and ship
repair in Latvia.

It is known that the risks in the business are always closely linked with the elaboration
of a strategic concept for the development of the industry. The strategic concept of
development is based on the results of the forecasts of companies. After adopting the strategy
of innovation development of the building of ships and boats area, companies should create
the portfolio of novelties and innovations, which will be the subject of innovation activity.

Innovation activity, introduction of novelties to the companies of the shipbuilding
industry in Latvia should be constant. Implementation of measures for the introduction and
development of innovations is, as a rule, cyclical. The research presents the enlarged diagram
of such four-cycle innovation process, which can be used in the companies of the shipbuilding
industry (Fig. 2.3).

At the sectoral level, as described above, it is necessary to introduce innovations
sufficiently rapidly and receive the final economic effect. This can be achieved using the
known available results of fundamental scientific research and applied research in relation to
the conditions of a particular company of the industry. At the first stage, first of all, it is

166 Central Statistical Bureau of Latvia base http://www.csh.gov.lv/en/dati/explanation-symbols-database-
40691.html TARGET=_blank>Explanation of symbols in database</B>
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necessary to investigate market research demands, the main customers of the company (Fig.
2.3). According to the research results of market needs for various designs of ships, their
seaworthiness characteristics, carrying capacity, etc., research and development (R&D) works
are planned. Exploratory studies may be performed in order to introduce new products,
production technologies, new materials, control methods, etc. The tasks are also set to
implement in practice the promising results of fundamental research carried out by other
organisations. For example, the design and manufacturing of double-hulled vessels of small
and medium tonnage (catamarans) require the introduction of new materials and technologies,
as well as carrying out R&D activities. The goal of R&D may be to create models of new or
upgraded machinery, equipment and devices. After the positive results of appropriate tests,
project design and technological documentation for serial production is developed. This is
performed at the second stage of the innovation process (Fig. 2.3).

Taking into account that the introduction of novelties and innovations often requires
significant financial investments, the positive effects can be brought to companies of the
Latvian shipbuilding industry by the application of Japanese experience of cooperation of
several companies for the joint development and introduction of innovations.

Research of market demands

1 Applied resgarch. 0.3 Ricks of the
Fatentand licensing work 1st stage
R&D activities
Development of design docum entation _

2 Prototyping 0.3 Risksofthe

2nd stage
Purchase and installation of equipment .

g | Masteringthe production of new 1.33 Risks of the
products 3rd stage
Cnmmgrcial manufacture 0.2 Ricks of the

4 Marketing dth stage
Sales activity g

Fig. 2.3. The enlarged scheme of innovation process at the enterprises of the
shipbuilding industry in Latvia (developed by the author)®’

2.3.2. Risk Characteristics of Innovative Processes in the Building of Ships and Boats
Area in Latvia

167 Aliev, B., Kochetkov, Yu., “Characteristics of the risks of innovation process in the industry of shipbuilding
in Latvia”. BSA, zinatnisko rakstu krajums, V Starptautiska zinatniski praktiska conference “The transformation
process of law, the regional economy and economic policy: the relevant economic and political and legal issues”,
2016. g. 9. decembris. Riga: BSA, 2017, 27-36 Ipp. ISBN 978-9984-47-143-3.
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Introducing novelties to the companies of the industry, there is often a need for a
practical use of any inventions or even discoveries. Legal regulation of intellectual property at
the international level is implemented in accordance with the Paris Convention adopted at the
end of the 19th century. Therefore, before the introduction of novelties, patent and licensing
work should be carried out to eliminate these risks.

At the first stage of innovation process (Fig. 2.3), apart from the above-mentioned risks,
there may also be risks performing other works. In each particular company of the industry,
risks will have their own characteristics. Conditionally, senior managers of companies in their
propensity to take risks can be divided into three groups: risk-averse investors, risk-seeking
investors and risk-neutral investors.

At the first stage of innovation process, a thorough study of market needs is of utmost
importance, since it determines the direction and plans for next innovations. Therefore, at this
stage the price of a wrong decision can be very high; respectively, the risks will be
substantial. The leading role in the market research is played by the marketing departments of
companies of the industry; a lot depends on the qualifications of their employees.

The risks occurring at the first and second stages of the innovation process are mainly
related to the initiation of a new project, unfamiliar or little-known topics. According to the
survey of a number of industry experts, the magnitude of such risks is 0.3 taking into account
an increase in their values due to the “novelty effect”®®, To reduce these risks, it is useful to
attract external consultants and establish cooperation among companies of the industry. The
present stage of scientific and technical progress is characterised by the technological
revolution. The companies of the Latvian shipbuilding industry also develop fundamentally
new technologies.

After the completion of the documentation development, the third stage of innovation
process begins: preparation and development of new products. In the companies of the
Latvian shipbuilding industry, the nature of production is single-piece and small-scale.
Therefore, integrated mechanization and automation of technological processes are mainly
carried out using universal equipment and devices that should be properly configured. The
development of new manufacturing operations in such conditions will always be associated
with substantial risks. Therefore, in the opinion of industry experts, the magnitude of risks has
been defined as 0.35.

At the third stage (Fig.2.3), there are the highest risks in the innovation process. This is
due to the fact that in practice during the development of manufacturing process of new
products, drawbacks of innovation project are identified that have not been recognised and
eliminated at the previous stages. Taking into account the single-piece and small-scale nature
of production in the Latvian shipbuilding industry, the qualification of company’s staff is of
utmost importance.

At the stage of initiating the commercial manufacture — the fourth stage of the
innovation process — tactical marketing functions should be carried out (Fig. 2.3). At this
stage, the market strategy of companies is specified: market environment, the competitive
advantages of the company, analysis of similar products of competitors, price adjustment, etc.
According to the opinion of relevant professionals of the Latvian shipbuilding and ship repair
industry, the magnitude of the risks does not exceed 0.2 at the fourth and final stages of
innovation process in the industry.

In accordance with a new paradigm of risk management, companies are beginning to
use the integrated rather than fragmented approach to risk. All the work with risks is
coordinated and controlled by the top executive management of a company.

168 Krugman P., Obstfeld M. International Economics: Theory and Policy. Prentice Hall, USA, 2008
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The study identified and analysed only the following main risks*6°,

1.Political risks: various economic sanctions; upheaval, terrorist attacks in countries
where there are ordering companies (customers). The magnitude of the risk (probability of an
undesirable outcome) is 0.3-0.4.

2.50cial risks: the possibility of strike of workers at a particular company or in
solidarity with other organisations. The magnitude of the risk is 0.05-0.1.

3.Commercial risks: refusal of customers from already finished products and to pay for
all work performed. The magnitude of the risk is 0.05-0.1.

4.Financial risks: partial or total refusal of customers to pay in time for the work carried
out due to various reasons; currency risks due to changes in exchange rates. The magnitude of
the risk is 0.4-0.5.

5.Production risks: the inability to execute the order in time due to various reasons
(project documentation is not ready; raw materials are not received in the required time frame,
lack of specialists, etc.). The magnitude of the risk is 0.2-0.3.

6.Risks of innovation: refusal to perform initiated projects due to various reasons (lack
of money, suppliers failed, defects revealed in new equipment, etc.). In this group of risks, it
is taken into account that innovations are always associated with an increased risk of 15-20%
(Fathutdinov 2000). The magnitude of the risk is 0.3-0.35.

7.Technical risks: violation of technology, defect, failure to comply with safety
regulations, technological accidents, the effect of weather conditions (low air temperature).
The magnitude of the risk is 0.05-0.1.

8.Transportation risks: damage occurred to units and materials as a result of
transportation, transportation delays, loss or theft of cargo, etc. The magnitude of the risk is
0.1-0.2.

9.Ecological risks: technogenic accidents; fuel, lubricant spills, etc. The magnitude of
the risk is 0.1-0.15.

10.Risks of changes in legislation: changes in the tax system may reduce the
competitiveness of companies, lead to direct financial losses. The magnitude of the risk is
0.1-0.2.

After identifying the main risks and determining their magnitude, ranking of risks,
depending on the extent of possible damage, was performed. Based on the assessment results,
the author built the matrix of risks, which were classified according to the probability of their
occurrence and severity, i.e., the extent of possible damage!™®. To construct the matrix, the
author used a 6-point empirical scale of probability of risks and their ranking, as well as a 6-
point scale of severity of possible damage’. In accordance with the ranking results, the
matrix cells demonstrate risk numbers from the given list (Table 2.5). The ranking shows that
the greatest (catastrophic) extent of potential damage is characteristic of commercial risks (3)
and risks associated with changes in legislation (10). However, the magnitude of these risks
is very small and small, respectively. By the magnitude of risks, the most serious risks are
financial risks (4) — “a large risk” and political risks (1), as well as the risks of innovation (6)
— “medium risks”. By their magnitude, most risks refer to the group of “small” and “very
small risks”, and by the possible damage they do not exceed the medium extent.

169 Aliev B., Kochetkov Yu. Risks in the shipbuilding and ship repair industry in Latvia.VADYBA, Journal of
Management, vol.28, No. 1, Lithuania Business University of Applied Sciences, Klaipeda, 2016, p. 9-13.

ISSN 1648-7974.

170 Ahlstrom D. Innovation and Growth: How Business Contributes to Society. Journal “Academy of
Management Perspectives”, Vol. 24, 2010.

171 Bessant, J., Lamming, R., Noke, H., Phillips, W. Managing innovation beyond the steady state. Journal
“Technovation”, Vol. 25, No. 12, 2005.
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Table 2.5.
Matrix of Risks in the Shipbuilding and Ship Repair Industry in Latvia

(calculated by the author)

Based on the experience of successful companies of the world, it is possible to state
using the matrix of risks that risks of innovation (6) and commercial risks (3) are in the so-

SFObab'“ty Gradation Extent of possible damage
No. undesirable of risks nggll small medi large very catastro
outcome gible um significant | phic
a b c d e f
very small
1 0.0-0.1 2;7 3
small
2 >0.1-0.3 9 8 5 10
medium
3 >0.3-0.4 6 1
large
4 >0.4-0.6 4
maximum
5 >0.6-0.8 | permissible
6 >0.8-1.0 critical

called “tolerance” zone — it is the diagonal of the matrix of risks coming from cell a6 to cell {1
(Table 2.5)!2. Tolerance or propensity for risk is a concept that is associated with people,
decision-making and characterises the severity of risks the senior management of a company
is able to adopt, sustain and successfully optimise. These risks are most acceptable to a
company; in case of these risks profit will be the greatest possible under the given conditions.
The desire to obtain even more profit will increase risks to the extent unacceptable to the
senior management of a company.

Optimisation of risks being outside the tolerance zone, in principle, should be
performed as follows. From the zone of the most dangerous critical risks that can lead to
considerable losses of a company and are concentrated in the corner cell f6 of the matrix and
around it, it is necessary to move to the tolerance zone in the direction of the second diagonal
al—f6 of the matrix of risks. From the zone of very small risks and negligible possible damage
that is around the cell al of matrix of risks, for the purpose of optimisation it is necessary to
move in the same direction to the diagonal al—f6 approaching the tolerance zone.

For each particular company of the shipbuilding and ship repair industry in Latvia, the
process of risk optimisation, of course, will have its own individual character depending on
the existing circumstances and the risk appetite of the senior management of a company.
Among the dangerous risks mentioned above, it is necessary to highlight the external risks
associated with changes in legislation as in Latvia these changes occur very often and need to
be constantly monitored. Commercial and financial risks, work with clients, as well as

172 Aliev B., Kochetkov Yu. Risks in the shipbuilding and ship repair industry in Latvia.VADYBA, Journal of
Management, vol.28, No. 1, Lithuania Business University of Applied Sciences, Klaipeda, 2016, p. 9-13.
ISSN 1648-7974.
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political risks deserve permanent attention. These risks should be thoroughly monitored, first
of all, by employees of marketing departments.

Chapter 3. Ways to Improve the Competitiveness of the Building of Ships and Boats
Area of Latvia

As previously mentioned, successful development of the regional economy requires that
enterprises operating in the industries of the region, including the construction and repair of
ships, function successfully in world markets. For this purpose, they must produce high-tech
products that will be in demand in international markets and successfully compete with
similar products of other countries and regions. One of the main conditions for ensuring
competitive advantages of enterprises operating in the industries of the region is active
investment and innovation activity and the introduction of scientific and technological
advances in production'”® (Porter, 1998). These processes in Latvia are subject to the
influence of many factors and depend on a number of conditions.

Comepetition in the field of shipbuilding and ship repair takes place both at the
international level between individual countries and at the global level on a global scale. In
terms of intensity, competition of shipbuilding companies can be described as quite fierce,
which is characteristic of globalization, when competitors can drive out of the market, destroy
and absorb each other. Competition of companies can take any form, for example, can be
objective when similar products compete or functional (substitute goods compete). In the
global sphere of shipbuilding and ship repair, various methods of competition are used. Some
companies take aggressive, tough measures against their competitors. They put pressure on
suppliers, banks so that they do not cooperate with their competitors. In Latvia, for example,
as in other countries, companies often entice highly skilled professionals from competitors.

Novelty, in its turn, is the result of fundamental or applied research, technological
development or experimental work in any field in order to improve its effectiveness.
Development of novelty requires some financial investment. Then, this novelty should be
introduced, turned into innovation in order to pay back the investment and achieve a positive
effect.

Typical reasons for the introduction of novelty and innovations that can provide
competitive advantage of the company and the industry as a whole are as follows. First of all,
it is new technologies that provide strategically important innovations. They can lead to the
production of more advanced types of high quality products with new properties required by
users. It can also be new ways of marketing and servicing of final goods. Another important
reason of innovation is new “higher” demands from customers. This encourages companies of
the industry to introduce novelty in order to meet customers’ requirements. The emergence of
a new segment of the industry also provides it with competitive advantage.

At present, it is also proposed to form the theory of competitive advantage on the basis
of the concept of valuel’®. The value refers to a specific factor or a feature possessed by the
industry, which ensures its superiority over competitors in the markets. Values can be very
different and classified by a number of features. For example, values are distinguished by
type: tangible, intangible, financial, political, etc. Values are divided into primary (highly
qualified personnel, radical innovations, computerized system of design and production
management, etc.) and secondary (cheap labour resources, non-critical innovations, etc.).
Almost any object giving the industry competitive advantage can be attributed to the value.
Each value has its own characteristics and the extent of influence on competitiveness.

3.1.  Assessment of the Sustainability of the System of Factors Affecting
Competitiveness of the Building of Ships and Boats Area of Latvia

173 porter M. The Competitive Advantage of Nations. The Free Press. New York, 1990.
174 @arxyrmuuos P.A. Ctparternueckuii Mmenemxment. Msnatensetso «JIEJIO». Mocksa. 2001 (in Russian).
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According to the model proposed by the author in the previous sections, an analysis of
the system of relationships of the operating factors affecting the competitiveness of the
shipbuilding and ship repair industry in Latvia has been performed (see Chapter 1). The
proposed cognitive map of the system of relationships of the main factors makes it possible to
assess the impact of innovations and the competitiveness of enterprises in the industry.

The digraphs A and B under consideration, which describe the impact made on the
competitiveness of the system of factors of the shipbuilding industry (Fig. 1.2), have been
tested for absolute stability and pulse stability. For this purpose, adjacency matrices of these
digraphs have been analysed. For example, Fig. 3.1 shows the adjacency matrix of the digraph
A. The adjacency matrix of the signed graph has the form of A = (a;;), where

+1, if the edge (i, ) is positive,
(o) = - 1, if the edge (i, j) is negative,
0, if the edge (i, j) is absent.
The lack of stability of the graph means that in the considered system of factors the
negative processes can occur and even intensify, which, for example, can reduce the potential
for innovation and the competitiveness of the industry. For the given analysis, the calculations

of eigenvalues of the adjacency matrices of digraphs have been performed (Table 3.1). The
characteristic polynomial of the adjacency matrix of the digraph A has the following form:

Ca()=det(A—AE)=ou1- A+ a0 A0+ ..+ 01 - A+ ap- AL
where det — the determinant of the matrix;
E — the corresponding unit square matrix;
ai — the coefficients of the characteristic polynomial at roots Ai.
Parameters A; are the roots and the eigenvalues of the matrix A only if they satisfy the
equation:
Ca(A)=det(A—AE)=0.

0 0
1 0
0 0
0 0

-1
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Fig. 3.1.Adjacency matrix of digraph A comprising all the relevant factors that affect
the competitiveness of the shipbuilding industry in Latvia (calculated by the author)
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Table 3.1. Characteristics of Digraphs with account of (Graph A) and without
regard to (Graph B) Political Tensions in the Society (calculated by the author)

No. | Graph E;%Lec?eog Eigenvalues of adjacency matrices of digraphs
1 A 0.776 0;0,0; 0; 0; 0; 1.135; O.451f1.002i; -0.778; 0.451-1.002i;
-0.629+0.736i; -0.629-0.736i.
9 B 1.00 0;0; 0; 0; 0; 1.135; O.451+1.0_02i; -0.778; 0.451-1.002i;
-0.629-0.736i; -0.629+0.736i.

The calculation results of eigenvalues of the adjacency matrices of digraphs A and B
(see Table 3.1) show that both digraphs have their eigenvalues exceeding unity in modulus.
According to the graph theory, in this case both digraphs and their respective systems of
factors are absolutely and pulse unstable}”™. The initial pulse in any vertex of the digraph
further may cause bigger pulses in other vertices and lead to undesirable consequences —
reduced competitiveness of the industry. For example, in case of the shortage of highly skilled
professionals in the country (the vertex ug of digraph) poaching by competitors (us) of even
one good employee can lead to serious consequences: the work of the team will be disrupted
(u0) in terms of the development of new equipment or technologies, as well as R & D will
slow down (ui1), etc. This will adversely affect the potential for innovation, the
competitiveness of companies and the industry as a whole (u1).
3.1.1. Forecasts of Competitiveness of the Building of Ships and Boats Area

To solve the problem of forecasts of system behavior described by digraph A, an in-
depth analysis of the model was performed by studying the pulse processes in the system. The
pulse refers to a positive or negative unit input on a vertex of digraph, for example, the
allocation of funds for some innovations. The theorems of pulse processes have been used in
the research. If we have a digraph with the adjacency matrix A, for a simple pulse process in
the digraph with the initial vertex ui the following equation can be written’’:
pj (t) = {element i, j of matrix A }

Vj (t) = vj(ref.) + element i, j in matrix E+ A + A2+ A3+ .. + A",

where p;j (t) — the number expressing the change in u;at time t (pulse);

vj (t) — the value if the vertex of the digraph u; (parameter of the given vertex) at discrete
pointsintimet=0,1, 2, ...;

vj (ref.) — the reference value of the vertex (assumed to be zero).

In the vector form for a simple autonomous pulse process with the initial vertex ui, the
theorem is written in short form:

P (t) = P (0) *A,
where P (t) — the momentum vector.

The analysis of the autonomous pulse process in the digraph determines the distribution
of factors of initial pulses in the system and changes related to the parameters of vertices.
Using an initial adjacency matrix of the digraph A (Fig. 1.2), predictive values of vertices A
(Table 3.2) have been calculated®.

Initial unit pulse has been introduced alternately to all the vertices of the digraph (the
left column of Table 3.2); the calculation has been made for 10 time periods (t = 10). The first

175 Roberts F.S. Discrete mathematical models with application to social, biological and environmental problems.
Rutgers University, New Jersey, USA. 1986.
176 Kochetkov Yu., Aliev B. Improving the competitiveness of Latvia’s shipbuilding as a basis of strategy for the
successful development of the industry in the context of globalization. “Sabiedriba un kultiira”, rakstu krajums
No. XVIII, Liepajas Universitate, Liepaja, 2016, 269-280 Ipp.ISSN 1407- 6918.
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row of the table represents the vertices of the system factors, and the predicate of the table
reflects the values of the respective vertices after 10 time periods. The greatest negative
impact on the state of the industry and its competitiveness (u1) is exerted by the introduction
of the initial pulse to the vertex us (activity of competitors). After 10 periods, the
competitiveness (u1) falls (a sign of “minus”) by 9 units, innovations (uz) reduce by 11 units,
the potential for innovation (u6) decreases most of all — by 14 units. The revenue of the
industry (us) also decreases by 7 units and, consequently, financial resources of innovation
(u7) — by 6 units.

Table 3.2,
Predictive Values of Vertices of the System Digraph at t = 10. The left column — vertices

u1, Uz, ... U12, to which a unit pulse has been originally introduced (calculated by the

author

Ui | Uz | U3 | Us | Us | Us | U7 | Us | Ug | Uip | U1r | Ur2
U 4 5 0 3 0 6 3 0 0 0 3 0
Uz 3 4 0 3 0 5 3 0 0 0 3 0
Us 3 3 1 3 0 3 3 0 0 0 2 0
Us 5 6 0 4 0 6 3 0 0 0 3 0
Us 9 | -11 0 -7 1 -14 | -6 0 -1 -1 -7 0
Us 3 3 0 3 0 4 3 0 0 0 2 0
Us | 6 6 0 5 0 6 4 0 0 0 3 0
Us | 5 6 0 3 0 6 3 1 0 0 3 0
U | 8 9 0 6 0 9 4 0 1 1 4 0
Uwo | 6 6 0 5 0 6 3 0 0 1 3 0
U1 3 3 0 3 0 3 2 0 0 0 2 0
Ui 0 0 0 1 0 0 0 -1 0 0 0 1

Political tension in the society (u12) exerts an insignificant negative effect; it influences
only the possible reduction in assistance from the state (ug). The greatest positive impact (a
sign of “plus”) on the competitiveness of the industry (u1), innovation (uz) and potential for
innovation (us) is achieved by the introduction of the pulse to the vertex ug — the presence of
highly qualified and motivated professionals: the values of respective vertices increase by 8-9
units. The revenue of the industry (us) increases by 6 units and financial resources (u7) — by 4
units.

Introduction of unit pulses to vertices us (cooperation of companies of the industry) and
uw1 (introduction of modern equipment and technologies) has almost the same positive impact
on the competitiveness ui — by 3 units, innovation uz — by 3 units, income us — by 3 units,
financial resources uz — by 2 (3) units and potential for innovation us — by 3 units. Assistance
from the state ug significantly increases the potential for innovation ue — by 6 units;
consequently, innovation uz — by 6 units and competitiveness of the industry uy — by 5 units.
A very significant contribution to improving the competitiveness of the industry is made by
the introduction of a unit pulse to the vertex uio — creative climate in the team: potential for
innovation (us), innovation (u2) and competitiveness (ui) increase by 6 units each. The
revenue of the industry (us) increases by 5 units and, consequently, the financial resources
(u7) — by 3 units.

3.2. Expert Estimation of the Main Problems of Enterprises of the Industry

Enterprises of different sectors of the regional economy operate on the same territory
and in the same legal field. However, even enterprises of one sector of the economy that are in
more or less equal conditions experience different levels of difficulty, problems associated
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with entering global markets and retaining their positions in them®’”. Therefore, in the opinion
of the author, it is important to identify the problems that are common to most enterprises in
the shipbuilding and ship repairing industry of Latvia and the features of innovation processes
and to take them into account when formulating recommendations for improving the
competitiveness of enterprises.

To maintain successful performance in contemporary business conditions, shipbuilding
companies both in Latvia and abroad should constantly improve their products and increase
their quality. This implies the introduction of advanced materials for ships, manufacturing and
repair technologies, computer hardware, modern designs, etc.

Unfortunately, Latvia occupies one of the last places in the EU by research and
innovation: the number of innovative companies is insufficient, only slightly above 20%. In
the EU, on average the innovative companies and industries account for more than 50%. The
author believes that the mission of the shipbuilding and ship repair industry in Latvia is as
follows. The shipbuilding industry should be based on knowledge, information, and become
one of the key leaders in the transition of Latvia to post-industrial, knowledge-based
economy; it should take a worthy niche market in the Baltic Sea region, in a qualitative
manner meet the needs of customers on a global scale and ensure the welfare of all workers in
the sector. The choice of competitive strategies of the industry, i.e., a system of actions of its
constituent companies, is made depending on the role and informative functions of these
companies!’®. Depending on the role function, major companies in the shipbuilding industry
can be attributed to the “candidates for leadership”. They occupy about 30% of market share
in their niche of the Baltic Sea region and seek to take a monopolistic position. In accordance
with the informative function, the main companies in the industry can be attributed to the
“patients” that specialise in certain niche markets. For example, recently in Latvia the
company has been founded operating in the construction of yachts of medium size for
relatively wealthy clients.

The need for innovative development of the Latvian shipbuilding industry is recognised
by all the leading experts of the industry’®. However, as the survey has shown there is a great
divergence of views on strategic priorities of innovative development. Taking into account
limited financial resources of companies in the industry and the virtual absence of assistance
from government agencies, for successful functioning in the context of global competition it
is necessary to establish a unified development policy of innovative directions of the Latvian
shipbuilding industry. This will help to coordinate the cooperation among the companies
within the industry in terms of innovations, to apply the Japanese experience of cooperation,
to establish constructive cooperation with state institutions in providing practical assistance to
companies within the industry. Training and educating specialists for the industry at the
public educational institutions can serve as an example.

There are many theories of decision making, starting with the well-known theory of
Neumann and Morgenstern based on the construction and use of utility functions'®, However,

17 Aliev B. “TlepcnieKTHBBI M IPOGIEMBI Pa3BUTHS OTPACIIU CY0CTPOEHHUS U cyaopeMonTa Jlateuu”. COOpHUK
V Hay4HOIl MEXAYHAPOIHON KOH(EPEHIIMH MOJIOJIbIX yueHbIX B BSA, 14-15 mas 20151, c. 83-88. ISBN 978-
9984- 47-102-0 (in Russian).

178 Aliev, B., Kochetkov, Yu., “Strategies of Latvian enterprises in international competition”. The 16th
International Scientific Conference “Information Technologies and Management” 2018. Theses of paper. April
26 — 27, Riga, 2018. ISMA University, p. 129 — 131. ISSN 1691-2489.

179 Aliev, B., Kochetkov, Yu., Nedelev K. Innovative processes in the shipbuilding and ship repair industry in
Latvia. VADYBA, Journal of Management, vol.30, No. 1, Lithuania Business University of Applied Sciences,
Klaipeda, 2017, p. 111-116. ISSN 1648-7974.

180 Neumann J., Morgenstern O. Theory of Games and Economic Behaviour. Princeton University Press. 2007.
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this theory is often not confirmed in practice'®-!2, Therefore, it has not been used within the
present research. Taking into account the wide divergence in expert opinions on the priorities
in the directions of innovative development of companies within the shipbuilding and ship
repair industry as well as vagueness of the information field, the expert estimation method has
been used to perform the analysis and formulate recommendations in the research. This
reduces the risk of making wrong decisions. By the expert estimation method, the group of
competent experts measures the characteristics of the studied phenomena to develop optimal
recommendations. The expert group included the principal specialists of the leading
companies within the industry and professors at the Latvian universities (RTU, BSA); a total
of 12 experts.

As a result of the survey, six main directions of innovative development of the
companies within the industry have been identified (Table 3.3). Each expert has been asked to
assess the directions of innovative development taking into account the greatest possible
number of factors: the availability of funding, government assistance, economic viability,
social implications, ecology and others. Experts have rated the directions of innovative
development using a universal quantification scale [1, 10]: 1 — the worst ranking (the lowest
priority), 10 — the best ranking (the highest priority). The results of the survey of experts are
presented in Table 3.3. The survey has been carried out anonymously; experts have answered
the questions without consulting each other to eliminate the mutual influence on the results.

Table 3.3. The results of the Survey of Experts, calculated by the author

Directions of Expert estimates

Designation innovative
development 11234 |56 |7]819]10]11 12

Construction of
vessels of new
A designs: for the 714|610 6 10/5|6 |65 |96
transport of live fish,
catamarans, etc.

The introduction of

B advanced materials 8/ 6|5/85/7|9|7|5|5|6| 8|5
and technologies

C Development —of | 1 1519 | 10 | 10|10 10| 9 |10|10| 9 |10
workers’ skills

D Improving the 91917/ 8 8|o|ol10 789509
marketing system
The construction of

E new production 6|5/8|8 |4|10/8|7|8|8|7]|s8

facilities and repair of
the existing ones

The introduction of
F modern equipment | 5 | 8 {410 |9 |8 |6 |4 4|9 | 8 |7
and machinery

Estimates obtained as a result of the survey of experts demonstrate sufficiently large
differences in their opinions. Thus, the problem arises to generate consolidated findings and

181 McCardle K. F., Winkler R. Repeated Gambles, Learning and Risk Aversion. Management Science, vol.
38(6). 1992.

182 Bunge M. Treatise on Basic Philosophy. Epistemology and Methodology, vol. 7(3). Philosophy of Science
and Technology. Part II: Life Science, Social Science and Technology. D. Reidel Publishing Company:
Boston. 1985.
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recommendations in the face of uncertainty. The probability theory is not consistent with
subjective categories of human thinking, and in this situation it does not suit. The fuzzy set
theory allows evaluating the fuzzy concepts and information, carrying out the relevant
calculations and making valid conclusions!®. Fuzzy logic is much closer to human thinking
than traditional logic. This allows successfully using it in management to make grounded
decisions.

Within the research, the author has carried out the multi-criterion estimation and
analysis of alternatives for the case, when criterion estimation is determined as a degree of
confirmity of alternatives to the concepts defined by criteria. The convolution operation has
been used on the basis of fuzzy set intersection'®. If there is a set of m alternatives (oa, oz,
...om), a fuzzy set can be considered for criterion C*¢°:

E" _ vm Melag)
T &= )

@
where pc(ai) €[0,1]- the estimation of alternative o; by criterion C, which describes the degree
of confirmity of an alternative to the concept defined by the criterion; i=1, 2, ...12; Z-is the
sum of pairs dc (i) and ai.

From n criteria, it is assumed that the best alternative is the one that satisfies all the
criteria C1, Cz, ...Cn. The rule for choosing the best alternative is written as the intersection
of the corresponding fuzzy sets:

D=CiNC2N...N Chn

The given operation of the intersection of fuzzy sets corresponds to the minimisation

operation applied to their membership functions:

Ly [rx}-) = miﬂ,ﬂci[rx}-),i =1mj=1m

The best alternative is assumed to be o, which has the maximum value of the
membership function8187:

up(a?) = maxpy(a;),j =Tm

The construction of membership functions of fuzzy sets has been performed using the
method of paired comparisons based on the processing of estimator matrices that reflect
expert opinion on the expressiveness of a set element property formalised by this set8818° A
special scale has been used to determine matrices of estimates with qualitative assessments of
importance from “1” (equal importance) to “9” (extreme importance). Let the set of n
elements be X = {x}. Let us assume that the estimate of element x; compared to element x; in
terms of property S is aij. For concordance, it is assumed that ajj = 1/0ji. Estimates a;j form
matrix A = || aij ||. Solving equation Aw = Aw, where A — the eigenvalue of matrix A, we find
the eigenvector of matrix A: W = (wi, Wo,... Wp). The calculated values of wi, forming
eigenvector w, are taken to be a degree of confirmity of elements x to set S:

183 Kaufmann A. Introduction a la théorie des sous-ensembles flous (Fuzzy Sets Theory). Masson: Paris - New
York — Milan. 1977.

184 Bellman R., Zadeh L. Decision making in a fuzzy environment. Questions of analysis and procedures of
decision making. Mir: Moscow, 1976 (in Russian).

185 Borisov A., Krumberg O., Fedorov I. Decision making on the basis of fuzzy models. Zinatne: Riga, 1990 (in
Russian).

186 'yager R. R. Multicriteria decisions with soft information: an application of fuzzy set and possibility theory.
Fuzzy Mathematics. Pt 1, 2(2), 21-28; Pt 2, 2(3), 7-16. 1982.

187 Borisov A., Krumberg O. Possibility theory for decision making. Fuzzy Sets Systems, vol. 9(1), 13-24. 1983.
188 Saaty T. L. Measuring the Fuzziness of Sets. Cybernetics, vol. 4(4), 53-61. 1974.

189 Saaty T. L. Interaction in hierarchic systems. Technical cybernetics, vol. 1, 68-84. Moscow (in Russian).
1979.
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. (x,) = w, i=1n

For example, matrix As of paired comparisons of responses by expert No.3 based on the
scale of importance of estimates'®**%! is as follows:

1 3 4 5 7 9
033 1 2 3 5 8
025 05 1 2 4 7
0.2 033 05 1 2 5
0.14 0.2 025051 2
0.110.120.1402051

As a result of calculations, eigenvalues of matrix As are obtained: A1 = 6.177; X2 = -
4.781- 10+ 1.084i; Xs=-4.781- 10™*- 1.084i; A=-0.064; As=-0.056 + 0.129i; Ae= - 0.056
—0.129i, where Amax=A1=6.177.

Then, it is necessary to find the eigenvector of matrix Az based on the equation:

1—-6177 3 4 5 7 9 Wy
033 1—-6177 2 3 5 8 g
025 05 1-6177 2 4 7 | _| % |_ 0
02 033 05 1—-6177 2 5 gy
0.14 0.2 025 05 1—6.177 2 g
0.110.120.1402051—-6.177 on
Let us consider the introduction of the normalization

requirement: w, + w, + wy + w, + w; +w, = 1. A system of equations is obtained:

—5177wy + 3w, + 4w,y + dwy + Tw; + %, = 0

033w, — 5177w, + 2wy + 3wy + 5w + 8w, = 0

0.25w; + 05w, — 5177wy + 2w, +4w; + 7w, =0

02w, + 033w, + 05w; — 5177w, + 2w + 5wy =0
014w, + 02w, + 025wy + 05wy — 5177 w; + 2wy, =0
0.11w; +0.120w,; + 0.14wy + 02w, + 0.50w; — 5177w, =0

System of equations has only a trivial solution. To determine eigenvector W, one of the
equations of system is substituted by the normalization requirement. Having solved the new
system of equations, eigenvector W of matrix Az is obtained:

w1 = 0.451; wo = 0.229; w3 = 0.153; ws = 0.092; ws = 0.048; we= 0.027, (at Amax = 6.177).

=1
¥
i=1

Values w; (i = 1, 2, ... 6), forming eigenvector W, are taken to be a degree of confirmity
of responses by expert No. 3 for the fuzzy set.

Having calculated the eigenvectors of the matrices of paired comparisons of expert
responses, the following sets are obtained:

C1={0.089/A; 0.152/B; 0.414/C; 0.254/D; 0.059/E; 0.032/F}
C2={0.024/A; 0.079/B; 0.405/C; 0.286/D; 0.046/E; 0.16/F}

190 Borisov A., Krumberg O., Fedorov 1. Decision making on the basis of fuzzy models. Zinatne: Riga, 1990 (in
Russian).
191 Saaty T. L. Measuring the Fuzziness of Sets. Cybernetics, vol. 4(4), 53-61. 1974.
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Cs = {0.092/A; 0.048/B; 0.451/C; 0.153/D; 0.229/E; 0.027/F}
Cs={0.239/A; 0.132/B; 0.239/C; 0.076/D; 0.076/E; 0.239/F}
Cs={0.057/A; 0.132/B; 0.324/C; 0.181/D; 0.027/E; 0.278/F}
Ce = {0.23/A; 0.121/B; 0.23/C; 0.121/D; 0.23/E; 0.07/F}
C7={0.032/A; 0.089/B; 0.414/C; 0.254/D; 0.152/E; 0.059/F}
Cs = {0.094/A; 0.049/B; 0.277/C; 0.412/D; 0.143/E; 0.025/F}
Co = {0.098/A; 0.053/B; 0.453/C; 0.139/D; 0.228/E; 0.029/F}
C10 = {0.038/A; 0.066/B; 0.375/C; 0.143/D; 0.143/E; 0.236/F}
Cu1 = {0.214/A; 0.088/B; 0.214/C; 0.349/D; 0.046/E; 0.088/F}
C12 = {0.059/A; 0.032/B; 0.414/C; 0.254/D; 0.152/E; 0.089/F}

Then, the choice rule is used:

D={min (0.089; 0.024; 0.092; 0.239; 0.057; 0.23; 0.032; 0.094; 0.098; 0.038;0.214; 0.059)/A,;

min (0.152; 0.079; 0.048; 0.132; 0.132; 0.121; 0.089; 0.049; 0.053; 0.066; 0.088; 0.032)/B;

min (0.414; 0.405; 0.451; 0.239; 0.324; 0.23; 0.414; 0.277; 0.453; 0.375; 0.214; 0.414)/C;

min(0.254; 0.286; 0.153; 0.076; 0.181; 0.121; 0.254; 0.412; 0.139; 0.143; 0.349; 0.254)/D;

min(0.059; 0.046; 0.229; 0.076; 0.027; 0.23; 0.152; 0.143; 0.228; 0.143; 0.046; 0.152)/E;

min (0.032; 0.16; 0.027; 0.239; 0.278; 0.07; 0.059; 0.025; 0.029; 0.236; 0.088; 0.089)/F} =
{0.024/A; 0.032/B; 0.214/C; 0.076/D; 0.027/E; 0.025F}.

According to the rule of max(min), it has been found that the highest priority of the
directions of innovative development considered by experts on the basis of the fuzzy set
theory is alternative C (development of workers’ skills). The second place is taken by
alternative D (the improvement of the marketing system) and the third place — by alternative
B (the introduction of advanced materials and technologies). The other three alternatives (E —
the construction and repair of production facilities, F — the purchase and installation of
modern equipment, A — the production of vessels of new designs) occupy the places from 4 to
6, respectively, and in respect to preference they differ little from each other.

To make conclusions that most accurately reflect the consolidated opinion of the expert
commission, it is necessary to follow the general scientific concept of stability'®2. The concept
of stability is based on the use of different methods of mathematical processing of expert
opinions to highlight similar recommendations obtained by these methods. A significant
change in recommendations from method to method would indicate a high degree of their
dependence on expert subjectivity. Therefore, apart from the fuzzy set theory, to obtain a
consolidated opinion of experts three methods of mathematical processing of the responses
have also been used: an arithmetic average rank method, a median rank method and the
method of group decision making®®® based on the geometric average values of the ranks. In
the paper, these three methods are not described in detail as they are traditional. A

comparative analysis of the results of processing expert opinions has been performed using all
the four methods.

192 varian H. Intermediate Microeconomics. A Modern Approach. W.W. Norton & Co: New York, p. 223. 1993.

193 Saaty T. L. Decision Making with Dependence and Feedback. RWS Publications: Pittsburgh, Pennsylvania,
p. 364. 2001.
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Table 3.4 shows the ranks of the expert responses to the question about the priorities of
alternatives. Rank “1” is assigned to the best alternative, and rank “6” — to an alternative that
should be implemented lastly. If an expert considers that two alternatives are equal, have the
same estimates and should take the first and second places by preference, they are assigned
the same rank — 1.5: (1+2) /2 =1.5.

The final ranks of alternatives are calculated as follows. Using the method of arithmetic
average of ranks, the sums of ranks assigned by experts to different alternatives are calculated
(Table 3.4). The sums are divided by the number of experts, and the arithmetic average of
ranks is obtained. Final rank of “1” is assigned to the smallest sum, and the final rank of “6” —
to the largest one. By the median method, ranks of the expert responses for each alternative
initially are located in non-decreasing order. Then, the sum of ranks in the mean position (the
sixth and seventh places) of variational series is divided into two, and a median of ranks is
obtained. The final ranks obtained by the median method as well as by the arithmetic average
method are assigned by using the same rule. By the method of group decision making,
geometric average of ranks for different alternatives has been calculated. The final ranks have
been assigned according to the described rule. Results of calculation of the final ranks of
alternatives are presented in Table 3.4.

Table 3.4. The Ranks of the Expert Responses, calculated by the author

Directions of Experts

d;@l‘fg’gﬁ]‘;‘;t 1| 2| 3|4|5s5 |6 |7 |8|9 10 11|12
A 4 6 4 2 5 2 6 4 4 6 2.5 5
B 3 4 5 4 4 |1 45| 4 5 5 5 4.5 6
C 1 1 1 2 1 2 1 2 1 1 2.5 1
D 2 2 3 |55 3 |45 ] 2 1 3 | 35 1 2
E 5 5 2 | 55| 6 2 3 3 2 | 35| 6 3
F 6 3 6 2 2 6 5 6 6 2 | 45 | 4

It has been found that the final ranks of alternatives by the arithmetic average method and the
geometric average method completely coincide (Table 3.5). Final ranks by the median method
differ from the two mentioned above for alternatives B and F (5th and 6th ranks, respectively
rather than 6th and 5th ranks). As a result of the four methods of calculation, alternatives C
and D have taken the first place. For the grand total ranking of alternatives, the method of
group decision making has been used, which enables one to obtain results that are equidistant
from the maximum and minimum estimates.

According to the grand total, alternative E has taken the third place. As far as the third
place is concerned, there is only a slight deviation by the fuzzy set theory. Therefore, it can be
stated that for the first three places the consolidated expert opinion rather well complies with
the concept of stability. For the 4th, 5th and 6th places, there are some discrepancies in the
final ranks obtained by different methods of calculation. In general, it can be stated that the
consolidated opinion of independent experts, according to the calculations, is quite

107



unanimous. The authors understand that this opinion is not the final authority, as in the final
decision-making process the enterprises within the industry should take into account the
specific conditions, the availability of funding, the market situation, etc.

Table 3.5.Final Ranks of Alternatives Calculated by Different Methods, calculated by the
author

Alternatives A B C D E F

The final rank by the
arithmetic average

The final rank by medians 4 5 1 2 3 6

The final rank by the
geometric average
The final rank by the fuzzy
set theory
The grand total by the
geometric average

Thus, the research has allowed identifying the most important directions of innovative
development of the shipbuilding and ship repair industry. It has been found that at present the
most topical directions of innovations in the shipbuilding industry are the development of
workers’ skills and improvement of the marketing system. There is an urgent need for the
construction of new production facilities and repair of the existing ones. These main
directions of innovations meet the first priority requirements of the industry and are necessary
to improve its competitiveness. Without progress in the first three main directions of
innovations, the successful development of the industry in all other directions is not possible.

To successfully carry out the mission of improving the well-being, income of
employees and shareholders of the shipbuilding industry in Latvia, it is necessary to
concentrate primarily on raising the qualification of personnel. Acquisition of new equipment,
machines and devices, the introduction of new advanced technologies in shipbuilding and
ship repair is impossible without the direct participation of highly qualified, creative and
motivated specialists. These workers should be interested in developing and increasing the
competitiveness of their enterprises. As enterprises of the shipbuilding industry actively
compete in world markets for receiving orders, the work of marketing departments should be
constantly improved. It is necessary to improve and introduce new methods of working with
customers, for example, direct marketing, actively explore new sales markets around the
globe, including the most remote regions.

Many enterprises of the industry are still using old enough production facilities that are
poorly adapted to modern requirements. Frequently purchased modern high-precision
production equipment requires special conditions (temperature, humidity, absence of dust,
etc.) for normal operation. This requires the construction of new production facilities or the
renovation of existing ones. The state should promote the necessary renewal of the basic
production assets of the industry and provide enterprises with qualified personnel, for
example, to guarantee the receipt of lucrative loans and training specialists for the
shipbuilding industry at the state education institutions. This will help improve the
competitiveness of the industry and Latvia as a whole.

3.3. Development of an Interactive Model of Innovation Processes
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To fulfil the mission related to an increase in the income and welfare of employees and
shareholders, companies of the shipbuilding and ship repair industry in Latvia should develop
a specific investment policy and formulate strategic objectives of performance. First, it is
necessary to identify and analyse the major factors of internal and external environment of
enterprises that may have an impact on the nature of the investment policy. The main factors
of the internal environment of enterprises are labour resources, availability of funds,
organisational structure and marketing systems. Environmental factors include political,
economic, market, social, etc. Then, connections and interaction are established between the
parameters of internal environment of enterprises and the external positive and negative
operating factors. This allows determining the most important directions of investment
activity of enterprises and formulating strategic goals of enterprises consistent with their
mission. Thus, the investment strategy of the industry is formed as a set of long-term areas of
their development leading to the achievement of strategic goals.

Leading enterprises of the shipbuilding and ship repair industry in Latvia, for example,
Riga and Liepaja shipyards tend to occupy a leading position in their niches in the European
and world markets. This will enable enterprises to more effectively carry out their mission. To
achieve such an ambitious strategic goal, industry enterprises should move to a higher level of
economic growth based on knowledge, latest achievements of science and technology. This
means first and foremost commissioning and practical application of innovations and
scientific achievements, i.e., innovation. It is known that in the advanced industrialised
countries up to 80-85% GDP growth occurs through innovation.

Innovation processes involve the complex of scientific, technological, financial,
organisational and other activities. Until recently, a linear model of innovation was used,
which consisted of a series of sequential stages:

e research and development;
applied research;
technological and development activities;
development of innovations in production;
industrial mass production;

e marketing and production distribution.

This model prevailed in many countries in the mid-20th century. The disadvantage of
this model is a simple linear relationship between the constituent factors: the greater the
volume of scientific and applied research, the more innovations in production. In practice,
however, this model does not account for the influence of the market and the complexity of
the relationship between science and industry. Therefore, now we use a more complex
interactive non-linear model of the innovation process. For the shipbuilding and ship repair
industry in Latvia, the research proposes an interactive model of innovations taking into
account risks (Fig.3.2).

Characteristic features and advantages of the proposed model are as follows. Since the
model is interactive, there are “loops” of feedback among the individual stages of the
innovation process. The impact of the external environment is also taken into account.
Implementation of various stages of the innovation process can take place in parallel, i.e.,
simultaneously, which allows for significant time saving and estimation of the effect of both
internal business processes and external factors. An important advantage is the control of non-
linear model. Managers, responsible for the innovation process, can make decisions at
different stages of the innovation process, in response to changing consumer requirements.
The results of the first stage of innovation (scientific and technological research) can
successfully be considered and implemented at all stages of the process. When any useful
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innovations appear in the world’s practice of shipbuilding and ship repair, in addition to the
ones already being implemented, they can also be introduced in the innovation process.

The interactive model of the innovation process (Fig. 3.2), in terms of its analysis, is an
open “soft” system consisting of several interconnected elements'®. The system has a certain
structure and relations among the elements. It is known that a complex system often reacts to
external and internal influences not as people expect!®. For the analysis of the model of
innovations as a complex system, a systematic cognitive approach has been used within the
framework of the research. The soft system can adapt to changing conditions, and there an
important role is played by a subjective factor — people (researchers, managers, technicians,
etc.)!®. The model of innovation process as a system demonstrated in Fig. 3.1 can be
mathematically viewed as a signed directed weighted graph. In the research, the graph theory
has been used, allowing one to perform an in-depth analysis of causal relationships in
complex systems®®’.

All elements of the system marked by numbers in Fig. 3.2 and the risks are the vertices
of the signed directed weighted graph under analysis. The main risks are highlighted
separately, as they play an important role in the balance of the system. There are a total of 11
vertices in the graph: ug, Uz, ...u11, interconnected by arcs (arrows) in the system. The
designations of vertices (u;) of the graph are demonstrated in brackets, Fig. 3.2. In the directed
graph under consideration, four arcs are negative, the remaining ones are positive. The sign
“+” is assigned to the arc (ui, U;) if an increase in u; leads to an increase (strengthening) of uj,
and a decrease in u; leads to a decrease in u;j. The sign “-” is assigned if an increase in U; leads
to a decrease in uj and a decrease in u; leads to an increase in uj. The sign “+” indicates a
positive causal relationship, and the sign “-” indicates a negative relationship. Any graph is a
pair (U, A), where U — a set of vertices, and A — a set of arcs connecting vertices. In this
directed graph (digraph), there are both contours (closed chains of the arcs of one direction)
and semi-contours (a chain of arcs of different directions).

Loops of feedback are contours. All of them, except one, are balanced — have positive
feedback, and there are no negative arcs. For example, the contour us — us — us: designing and
manufacturing samples of the goods it is necessary to conduct simultaneously the relevant
market research, identify consumer needs, evaluate the possible volume of sales. This
naturally affects design engineering, as it is necessary to take into account the requirements of
market. There is negative arc of feedback (-0.1) only between two vertices (us and ui1). With
a small probability (10 %), the vertex ui1 can exert a negative impact on the process of
production and sales (ug) due to detection, for example, of the hidden defect that should be
removed, etc.

194 Gigch, John P. Applied General Systems Theory. California State University. Harper Collins Publishers,
USA. 2010.
195 ®oppecrep JI. Muposas aunamuka. M3narensctso «Terra F.». Mocksa. 2003. (in Russian).
19 Checland P.B. Soft systems methodology: an overview. Journal of Applied System Analysis, vol. 15. 1988.
197 Roberts F.S. Discrete mathematical models with application to social, biological and environmental problems.
Rutgers University, New Jersey, USA. 1986.
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Fig. 3.2. Nonlinear interactive model of the innovation process in the building of ships
and boats area in Latvia, developed by the author.

Risks (vertices us, ug and uig) can occur at different stages of the innovation process,
and with a certain probability have a negative effect on the subsequent stages of innovations.
Since negative arcs emanate from vertices of risks, the corresponding semi-contours will be
unbalanced. Risks and negative relations play a negative role and upset the balance in the
system. The greatest danger to the innovation process is demonstrated by RISKS-2 (vertex
ug), which occur at an important stage of innovation in the process of adjustment of
equipment, technologies and product launch (vertex us). In the opinion of experts, these risks
with a fairly high probability (0.35) can adversely affect the production and sales of products.
The causes of RISKS-2 can be very different: technology errors, poor quality tools and
supplies, lack of qualified workers, etc. If RISKS-2 are detected in the process of adjustment
of equipment and technologies, they can be eliminated at once at the very same stage (Us).
However, this is not always the case; negative consequences of risks can be identified in the
production process, and even during the sales of products, which is undesirable. This requires
changes in the production technology or equipment replacement.
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Sufficiently large risks arise at the first two initial stages of the innovation process
(vertices u1, uz). These risks with a probability of 0.3 can adversely affect the subsequent
third stage of innovations — the vertex us, when the design and manufacturing of samples of
goods take place. Therefore, the contour u: — us — Us — U2 — uz is unbalanced and contains one
negative arc us — us. The presence of unbalanced cycles in the system of signed digraph
(contours and semi-contours) demonstrates that the weighted digraph is unbalanced. The
imbalance of a digraph indicates that there are hidden problems in the system, which are
mainly caused by the effects of various kinds of risks. Therefore, the system will not be stable
enough, and various malfunctions can appear. It is virtually impossible to eliminate the causes
of imbalance (risks) completely, but they need to be identified and controlled as far as
possible.

In the stable functioning of the innovation process, an important role is played by
marketing (vertices us, u7). Conducting market research, search for potential buyers of new
products already at the stage of designing and manufacturing of samples of goods (us) are the
key to business success in the context of fierce competition. Here, the presence of the
feedback from the vertex us to the vertex us is of importance. At the designing stage, this
allows taking into account the individual needs of customers, thereby improving the
competitiveness of products on the markets. The introduction of novelties and innovations
often requires the search for new customers and expanding sales markets. The process of
innovative marketing can give rise to certain risks, the vertex uio. The risks are mainly
associated with the modern features of the world economy and politics. Changes in the
economic and political conditions in different regions of the world can lead to unpredictable
situations, adversely affecting the sales of products. According to industry experts, the
probability of the negative impact of these risks on the vertex ug (production and sales of
products) accounts for 20%. These can be, for example, unforeseeable changes in the
requirements for the characteristics of products, repudiation of the planned contracts, changes
in the political situation in the country of the customer, etc.

The weighted digraph considered in the research has been tested for absolute and pulse
stability. The lack of stability of the digraph means that the system described by it (innovation
process) may exhibit and amplify the negative impact of any factor which, for example, may
restrain innovations. To test the stability, the adjacency matrix of the weighted digraph has
been analysed (see Fig. 3.3). Since the digraph is weighted, its adjacency matrix shows the
negative probabilities of operating risks. The adjacency matrix takes the following form: A =
(0ij), where

+1, if the edge (i, j) is positive,
(aij) = - 1, if the edge (i, J) is negative,
0, if the edge (i, j) is absent.
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Fig. 3.3.The adjacency matrix of the weighted signed digraph corresponding to the
model of the innovation process in the Latvian shipbuilding industry, calculated by the author.

The characteristic polynomial of the adjacency matrix of the digraph A has the

following form:
Ca(M)= det(A—AE)=o10 A% +ag- A%+ ..+ a1 A+ 0o AL,

where det — the determinant of the matrix;
E — the corresponding unit square matrix;
i — the coefficients of the characteristic polynomial at roots Ai.

Parameters A are the roots and the eigenvalues of the matrix A only if they satisfy the
equation:

Ca(h)= det(A-—NME)=0.

Performing calculations, the following roots of characteristic polynomial that are the
eigenvalues of the matrix A have been obtained:

-1.953; -1; -0.554; 1.861; 1; 0.646; 0; 0; -0.316i; 0.316i; 0.

It has been found out that there are eigenvalues of the adjacency matrix that exceed 1 in
modulus. In this case, the signed digraph and the corresponding system of factors of the
innovation process will be both absolutely (by value) and pulse unstable!®®. Introduction of
pulse into any vertex of the digraph (changing its value) in the future may cause the
increasing pulses in other vertices and lead to negative consequences for the introduction of
innovations, as well as innovation process may slow down or stop completely. The main
reasons are risks and their negative effect resulting in the imbalance of the system as a whole.

To solve the problem of prediction of pulse propagation (any external influences) in a
weighted digraph system, the theorems on the autonomous pulse processes in signed digraphs
have been used in the research. Knowing the initial pulse being introduced to some vertex of
the weighted digraph and its adjacency matrix A, it is possible to calculate the values of the
pulses in other vertices at any time t. The time interval (ti+1 - t;) may be different, for example,
one or two months, depending on different conditions at different enterprises. The pulse
process, in which the i-th component of the vector P(0) defining an external pulse is equal to
“1”” and all other components are equal to zero, is called a simple pulse process with the initial
vertex u;. Initial unit pulse introduced into the vertex u; then propagates throughout the system
over certain amount of time. For the stand-alone pulse process, the following formula is used
in the weighted digraph:

P(t) = P(0)*A',

198 Roberts F.S. Discrete mathematical models with application to social, biological and environmental problems.
Rutgers University, New Jersey, USA. 1986.
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Where P (0)=(0,0, ... 1,0, ... 0) with “1” at the i-th place;
P (t) — the vector of pulses at time t.

To calculate the propagation of the pulse process in the weighted digraph with initial
vertex u;, the following formulas are used:

Vj (t) = Vj (ref.) + elementi,jin matrix E+ A+ A2 +A3+ ...+ A!,
where Vij(t) — the value of vertex u; of the digraph at discrete points in time t=0,1,2,...

E — the identity matrix.

The adjacency matrix A of the weighted digraph (Fig. 3.3) has been used as a reference.
The predictive values of the vertices of the digraph are shown in Table 1 for different points
in time, ranging fromt = 1to t = 7. Introducing a unit pulse to the vertex u: (e.g., obtaining a
positive result of scientific and technical research suitable for practical use), pulses gradually
spread across the digraph system. As a result, at t = 4 pulses reach the vertex ue, and the
processes of industrial production and distribution of new products are initiated. At t = 5,
pulses reach the vertices uio, u11 and there may be a negative effect of the risks of the third
stage, as well as requests for service and warranty repairs from customers of new products.

Table 3.6.Forecast Values of Digraph Vertices in the Standalone Pulse Process for
Different Points in Time, calculated by the author

t The vertices of the signed digraph

Uz U2 Us Ua Us Us Uz Us Ug Ui1o Uil
1 1 1 1 0 0 0 0 0 0 0 0
2 2 1 2 0.7 0 0 0 0 0 0 0
3 2 2.7 3 0.4 0.7 0.7 0 0 0 0 0
4 3.7 2.4 4.7 3.2 0.4 0.4 0.7 0.7 0.7 0 0
5 3.4 6.9 6.1 1.79 3.9 3.2 0.4 0.4 0.86 0.7 0.7
6 7.9 519 | 103 |12.17 | 2.19 | 1.79 3.9 3.2 3.25 0.4 0.855
7 6.19 | 20.07 | 13.09 | 6.08 | 16.07 | 12.17 | 2.19 | 1.79 | 4404 | 3.9 3.25

t=1, 2, .. 7 — points in time. In different vertices of the digraph, a rise (increase) in
pulses occurs differently. At t = 7, the highest value is achieved by pulses at vertices u, and
us: when tests of new product samples are performed, the research of possible markets
immediately begins and market research for future product sales is initiated. This increases
the risk of the first stage of the innovation process, the vertex us. At the same time, the
preparatory process for the production of new products may begin, technology is developed,
and devices, tools, etc. are designed (the vertex ue). Scientific and technical research also
continues; the pulses grow at the vertex ui. When the production and distribution of new
products are implemented (the vertex uy), it is also required to carry out maintenance of sold
products and, if necessary, correct defects and faults (ui1). Risks of the second (us) and third
(u10) stages are also increasing and may adversely affect the final stages of the innovation
process. Apart from the main risks taken into account in the model, other risks may appear
and pose an adverse effect virtually at any stage of innovation. Therefore, the system of
continuous identification, evaluation, monitoring and control of risks should be developed.
Final decisions on risk management and mitigation should be made by senior management of
enterprises.
3.4. Recommendations for Improving the Competitiveness of Enterprises of the

Shipbuilding and Ship Repair Industry

Every enterprise of the Latvian shipbuilding and ship repair industry as an integral part
of the regional economy has its own characteristics and problems that must be taken into
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account and solved in order to increase competitiveness in world markets. The main issue for
all enterprises of the industry is the need to create conditions for investment and innovation
development, which is impossible without the support of high-quality human capital.

Therefore, in the first place, it is necessary to improve the skills of employees. This can
be done in many ways. For example, to send employees to special courses both in Latvia and
in other countries advanced in the necessary spheres. In addition, it is possible to conclude
agreements on the targeted training of employees with state education institutions in Latvia.
Invitation to work of highly qualified specialists from other countries, in the opinion of the
author, is only a temporary measure to overcome the difficult situation. The best option is
“cultivation”, the education and training of one’s own qualified personnel.

The method of expert examination used in the research made it possible to establish
that it is the high-quality human capital and the continuous improvement of the marketing
system that are currently the main problems for most enterprises of the industry. Fierce
competition in the world markets for shipbuilding and ship repair products substantiates the
great importance of skilful search for profitable customers for the enterprises of the industry
and long-term prospects. Therefore, to improve the competitiveness of enterprises in world
markets, it is necessary to improve marketing systems, use modern methods of
communication and business negotiations.

For the organisation of production processes, most enterprises of the industry use
obsolete, both physically and morally, production facilities, which require frequent repairs.
This problem is aggravated by the fact that often the use of modern high-precision
technological equipment and devices requires special conditions (temperature, humidity,
lighting, etc.). It is impossible to organise good production conditions in old premises.
Therefore, a very important problem is the construction of new and major repairs of existing
production buildings and structures. This requires large financial costs, but it is a very
important factor in increasing the competitiveness of enterprises.

Increasing the competitiveness of enterprises of the industry is currently impossible
without the production of modern high-quality products that meet the highest world
standards. Today, there are increased requirements imposed on the quality of ships, especially
in the environmental sphere. Vessels should be environmentally “clean”, do not pollute the
environment, easy to manage and maintain. Only the manufacturing of such ships built on the
basis of modern projects will allow Latvian companies to compete successfully with world
producers.

The production of modern competitive products is impossible without the use of new
materials and technologies. At the end of the 20th century and the beginning of the 21st
century, a large number of new materials and technologies (for example, new metal alloys
and plastic polymeric materials, which are more resistant to corrosion, to the effects of marine
microorganisms, etc.) were developed and introduced into the shipbuilding and ship repair
industry. The use of such materials reduces the cost of the operation of ships and water craft
as well as facilitates their maintenance. These materials are primarily introduced at the
world’s leading enterprises. Increasing the competitiveness of Latvian enterprises operating in
the shipbuilding and ship repair industry is also impossible without the use of these novelties.

The introduction of new materials and technologies should be based on the use of
modern equipment and machines in the production. Such equipment will allow performing
technological operations more qualitatively and efficiently, improving the working conditions
of personnel. As a rule, modern equipment is computerized, programmable and requires
appropriate high qualification of employees. Technological chains are usually organised in
modern production, when the results of the work of designers and technologists in the form of
appropriate programs enter the workshops and control the operation of the equipment. The
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introduction of such equipment enhances the overall production culture and ensures the
achievement of a higher level of competitiveness of enterprises.

In the research, a systemic cognitive approach has been used to analyse innovative
processes in enterprises of the industry. This made it possible to establish that risks play an
important role in the processes of innovative transformations to increase the competitiveness
of enterprises. They can adversely affect the processes of innovation, thereby reducing the
level of competitiveness. To prevent the negative impact of risks in enterprises, it is necessary
to organise continuous monitoring of all possible risks and their reduction. This will allow
preventing a decline in the level of competitiveness.

CONCLUSIONS AND RECOMMENDATIONS

The conducted research has demonstrated that the Latvian shipbuilding and ship repair
industry has historically formed to be an important part of the country’s economy.

In order to ensure a possible sustainable development of the shipbuilding and ship repair
industry in Latvia, it is necessary to provide a high enough level of competitiveness for
successful functioning in global markets. Under these circumstances, the place of the most
important resource is taken by knowledge, development of advanced technologies and
innovations, which are a mandatory condition for the purpose of raising the competitiveness
of companies and regions of the country in general.

1. Over the course of the research, the author has demonstrated that, in creating a system

for the complex evaluation of the influence of innovations over competitiveness, it is
necessary to observe a variety of principles: an analysis of a combination of criteria, the
principles of relativity and systemacity. The author has conducted a classification of
competitiveness evaluation methods, and the existing methods have been grouped: matrix
methods; methods based on complex evaluation, etc. Such a classification provides the
opportunity to rank levels of companies’ competitiveness upon the evaluation of their
innovation activities.
The author has proposed an algorithm for determining (evaluating) competitiveness
considering: setting the goal of the evaluation; identification of types of activities taken into
account during analysis; choosing a method and basis of comparison; determining
characteristics to be measured; evaluating the selected characteristics; calculating an
integrated index of competitiveness; conclusions regarding competitiveness. The proposed
principles and methods have allowed the author to create an evaluation factor model for the
innovativeness and competitiveness of the industry.

2.The author has also proposed a cognitive map of the relation system of the basic
factors influencing competitiveness, such as: competitiveness in the production sector;
innovations implemented in companies of the industry; cooperation of industry companies in
the implementation of innovations; income of industry companies, including those from
innovations; commercial activity of market competitors; potential for innovations created
within the industry; financial resources of industry companies, which might be used for
innovations; assistance, including financial, from the government in the implementation of
innovations; teams of highly qualified and motivated specialists in industry companies;
creating a creative “climate” in teams of company specialists, which is necessary for the
introduction of new complicated technologies, etc. The model proposed by the author allows
evaluating to a full extent the effect of innovations and competitiveness in a specific industry.
Cognitive mapping serves as a tool to identify perception of a complex system and to
illustrate it in the form of a useful scheme and qualitative analysis. The methodology of
cognitive mapping used in the present research synthesizes systemic and cognitive approaches
and is a versatile research tool for the study of complex systems.
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3.1t has been demonstrated during the analysis of the global maritime traffic market that
the global economic growth leads to the growth of cargo shipping. World seaborne trade
expanded by 2.6 %, up from 1.8 % in 2015, which is below the historical average of 3 %
recorded over the past four decades. Total volumes reached 10.3 billion tons, reflecting the
addition of over 260 million tons of cargo, about half of which was attributed to tanker trade.
The research has demonstrated that, until 2010, the leader of maritime cargo was oil and gas,
whereas dry cargo took the lead in 2014, 2015, and 2016 (shipping of the five major bulks). It
also affects the demand for cargo vessels and types thereof. Consequently, deterioration and
repair of vessel types will also change in the near future.
In 2016, global market leaders in cargo shipping are developing countries — 59 % loaded and
64 % unloaded, developed countries — 35 % each, transition economies — 6 % loaded and 1 %
unloaded. China is the leader in plans for expenses on port infrastructure — $14.24 trillion. In
general, the Asian region (Western Asia, developed Asia, other emerging Asia) plans to spend
over $27 trillion U.S. dollars before 2030.

4.Upon analysing the global cargo fleet, the author has concluded that, among the EU
countries, the merchant fleet beneficial ownership leader is Greece, owning 308836.9 dead-
weight tons in thousands and followed by Germany with 112028.3 tons in thousands; the
United Kingdom is third in 2016 with 51647.62 tons in thousands. It should be noted that,
among the Baltic States, Latvia owns 1061.755 tons in thousands, Lithuania — 192.849, and
Estonia — 316.609. Therefore, considering global trends regarding the application of maritime
transport and the Latvian experience in shipping, having property and experience in the
shipbuilding and ship repair industry, Latvia has the potential for stable development of
maritime cargo transport, as well as shipbuilding and ship repair, taking into account
innovations in this industry.

5. Based on statistical data of international organisations, areas for the development of
the ship repair and shipbuilding industry can be defined for Latvia as well. Among 160
countries of the world, according to the Logistics Performance Index evaluation, Latvia ranks
43rd, below Lithuania — 29th, and Estonia — 38th. The low indicators of Latvia in such
positions as Customs (merely 45th), 41st in Infrastructure (Lithuania is 27th); in Tracking &
Tracing, Lithuania is ahead of Estonia (48th) and Latvia (49th)!. The majority of the gross
tonnage of Latvian vessels is registered on the Marshall Islands, in Liberia, as well as the EU
countries — Cyprus and Malta. In total, the entirety of Latvian owners owned 1061.755
thousand tons of vessels at the end of 2017.

6. The analysis of the shipbuilding and ship repair industry in Latvia has demonstrated
that, from 2005 to 2012, an annual growth was experienced in the number of companies in the
field of ship and boat building. In 2012, 50 companies were registered in the researched
industry, and in 2016, there were 47. At the same time, the growth in the number of industry
employees decreased from 2005 to 2008, where the number of employees in 2005 was 1269,
and 1047 in 2008. From 2009 to 2011, the decrease in employees reached the level of 866
people, thus the decrease was 32 % compared with 2005. The turnover in the field of ship and
boat building between 2008 and 2014 decreased, the drop was 35.8 % in 2014 compared to
2008. Only innovation in the presence of highly qualified and motivated human capital can
ensure a reliable increase in competitiveness and sustainable development of companies. It is
necessary to develop a special program for improving human capital, a system for training

19 Tracking & tracing has become an informal name for the system that is used for tracking items via
standardized reference numbers or dedicated barcodes. Tracking and tracing provides detailed information
concerning cross-border shipments. The World Bank Report of LPI, 2017.

117



and retraining of qualified personnel. It is necessary to improve the system of remuneration,
bring it in line with the European standards.

7. In Latvia, the majority of cargo shipping is carried out by 3 ports: Riga, Ventspils and
Liepaja. Several small ports: Salacgriva, Roja, Engure, Mersrags, are included in the statistics
base as minor ports. A significant share of cargoes loaded belongs to the Port of Riga.
Moreover, the amount doubled in 2016 to 59647.3 thousand tons in comparison with 2015. In
2017, the increase at the Port of Riga was 118044 thousand tons, which is 75 % more than in
2015. Growth dynamics in cargoes loaded took place at the Port of Ventspils as well — in
2017, shipping of cargoes loaded increased by 75 % in comparison with 2015. The Port of
Liepaja carries out an insignificant share of cargoes loaded compared with the ports of Riga
and Ventspils; however, a dynamic is apparent here as well — the ratio of cargoes loaded was
3.85 times larger in 2017 than in 2015. Companies of the shipbuilding and ship repair
industry are significant for the economy of the region and the entire country — sizable amounts
as taxes are regularly paid into the state budget. The increase in administrative tax payments
by Liepaja Shipyard has increased in the researched period, where the amount was 397.78
thousand EUR in 2015 and 537 thousand EUR in 2017, which was an increase of 26 %. Riga
Shipyard paid 809.65 thousand EUR in administrative tax in 2015, which is nearly twice as
much as the Liepaja Shipyard; the amount of payments decreased in 2016, but the tax total in
2017 was 836.13 thousand EUR, which was 3.3 % more than in 2015.

8. In Latvia, the shipbuilding and ship repair industry can only develop successfully by
improving the competitiveness of its companies. This can be achieved by moving the industry
to continuous active innovation activities and the implementation of innovations. Each
company of the industry has its own characteristics. The magnitude of risk largely depends on
the risk appetite of senior management of the company in the investment process. The major
types of risks by possible damage are as follows: financial risks, political risks, risks of
change in legislation and transportation risks. According to the opinion of industry experts, at
the first and second stages of the innovation process the magnitude of risk is 0.3. Taking into
account the single-piece and small-scale nature of production, the companies of the
shipbuilding industry mainly use universal equipment and facilities. Therefore, at the third
stage of the innovation process, when new technologies and types of products are mastered,
the risks are quite substantial. Their magnitude has been determined as 0.35. At this stage, the
company’s staff identifies the shortcomings of the innovation project not eliminated
previously. There may be risks associated with a lack of qualified employees. To eliminate
these risks, professional development of staff is carried out. At the fourth stage of the
innovation process, tactical marketing functions are carried out, advertising campaigns are
organised, external relations with customers are expanded. In the current environment, many
companies use the services of intermediaries to operate in the markets. Most often, companies
of the Latvian shipbuilding industry work directly with customers. Only in rare cases,
companies use services of agents and brokers. They can be both physical and legal entities.
The use of intermediaries brings about certain risks in the process of realisation of products as
companies lose control over this process. In general, the risks of the fourth stage of innovation
process, according to the opinion of industry experts, account for 0.2.

9. Within the framework of the research, it has been found out that most risks in the
shipbuilding and ship repair industry in Latvia could be attributed to very small, small and
medium risks. There are virtually no risks of a magnitude of 0.6 to 1.0. By the extent of
possible losses, risks occupy the entire range of values starting from negligible to catastrophic
damage. Each company of the industry should establish its own level of risk tolerance in
accordance with its own characteristics of risk perception and risk appetite of the senior
management of a company. The final decision on the adoption and optimisation of risks at the
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companies of the industry should be the prerogative of the senior management of a particular
company. Senior management of companies of the industry should devote particular attention
to the operation of marketing departments, as their responsibilities include commercial and
financial risks. Commercial risks are very small in magnitude, but can have a very large
extent of possible damage. Financial risks are large enough in magnitude — to 0.6 and have a
great extent of possible damage. It is necessary to devote constant attention to political risks,
especially at the international scale, as well as to monitor changes in the tax legislation of
Latvia. The latter risks are small in magnitude, but the extent of possible damage can be very
considerable.

10. The digraphs under consideration, which describe the impact made on the
competitiveness of the system of factors of the shipbuilding industry, have been tested for
absolute stability and pulse stability. For this purpose, adjacency matrices of these digraphs
have been analysed. The lack of stability of the graph means that in the considered system of
factors, the negative processes can occur and even intensify, which, for example, can reduce
the potential for innovation and the competitiveness of the industry. The system is both
absolutely and pulse unstable, which affects its competitiveness negatively. The initial pulse
in any vertex of the digraph further may cause bigger pulses in other vertices and lead to
undesirable consequences — reduced competitiveness of the industry. The study of pulse
processes in the system has shown that the greatest negative impact on the industry and its
competitiveness is exerted by the activity of market competitors. This especially affects the
reduced potential for innovation in the industry and the introduction of novelties. The most
positive impact on the potential for innovation is made by attracting highly qualified
specialists in the industry, creating a favourable climate for innovations in teams, as well as
the availability of financial resources. To solve the problem of forecasts of system behavior
described by the digraph, an in-depth analysis of the model has been performed by studying
the pulse processes in the system. The pulse refers to a positive or negative unit input on a
vertex of the digraph, for example, the allocation of funds for some innovations. A very
significant contribution to improving the competitiveness of the industry is made by the
introduction of a unit pulse to the vertex — creative climate in the team: potential for
innovation, innovation and competitiveness increase. Industry revenue increases and,
consequently, there is an increase in the financial resources.

11. To achieve a leading position in global markets, companies of the shipbuilding and
ship repair industry in Latvia should move to a higher level of economic growth
corresponding to the fifth technological wave, which is based on innovation. Innovations can
be considered a complex stochastic process of creation and diffusion of innovations. The
research proposes a non-linear interactive model of the innovation process in the Latvian
shipbuilding and ship repair industry, taking into account the adverse impact of risks. This
model adequately takes into account the impact of all major factors and their interaction in the
innovation process. For the analysis of the model of innovation process as a complex system,
a cognitive systems approach has been used. The model of the innovation process has
mathematically been considered as a signed weighted digraph. The main groups of risks are
distinguished as separate vertices of the digraph since they play an important role in the
system of operative factors: risks and negative relations violate the balance of the system. The
greatest negative impact on the innovation process can be posed by risks related to launching
new products into production. In general, the weighted digraph analysed in the research is
unbalanced.

Therefore, any innovation process is not sufficiently stable mainly due to the effect of
risks. This reflects the need for continuous risk identification and management at all stages of
innovation. An important role in the stability of the innovation process belongs to marketing,
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timely search for new sales markets. To test for absolute and pulse stability of the model of
innovation process, the analysis of the adjacency matrix of the corresponding signed weighted
digraph has been performed. The results have demonstrated that the system of factors in the
model of innovation process is absolutely and pulse unstable. Due to the risks in the system,
the innovation process can be slowed down or even stopped. In general, the process of pulse
propagation in the innovation model is quite uneven and unstable: values of pulses in the
digraph vertices at subsequent time periods can be reduced. This reflects the need for
continuous strict control of the innovation process, in particular of existing and potential risks.

Thus, the aim and tasks of the research have been fulfilled, and the research results
obtained prove the hypotheses set up.

The main problems and their potential solutions
Problem 1: Lack of industry innovation and competitiveness factor assessment model

1 Solutions to the problem

e The use of principles, methods and stages of innovation assessment will make
it possible to conduct a general assessment of the competitiveness in the
industry in the national economy.

2 Solutions to the problem

e The use of a cognitive map suggested by the author will make it possible to
assess the impact of innovations and competitiveness on the certain state
industry.

Problem 2: For the development of the Building of ships and boats area Latvia the
risks involved should be considered.

1 Solutions to the problem
e The use of the scheme of the four-cycle innovation process for companies of
the shipbuilding industry suggested by the author.
2 Solutions to the problem
e Nonlinear interactive model of the innovation process in the Building of ships
and boats area in Latvia, which will allow to develop the shipbuilding industry
in Latvia, considering the risks involved.

Problem 3. Construction of new and/or major repairs of existing production buildings
and structures.

Solutions to the problem
e The state should promote the necessary renewal of the basic production assets
of the industry.

Successful solution of the above-mentioned problems will contribute to the
competitiveness of the shipbuilding industry in Latvia as a whole.
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