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IEVADS

Temas aktualitate. Inovacijas kapacitate ir jédziens, kas miisdienu globalas
ekonomikas apstaklos ir kluvis par raksturlielumu, ar kuru tiek analizgta
uznémuma, regiona un pat valsts konkurétspéja. lemesls, kade] inovacijai tiek
atvéleta svariga nozime, ir $ads — no attistibas faktora inovacija ir kluvusi par
vienu no galvenajiem konkur€tsp&jas raditajiem. Inovacijas process vairs nav
tikai izgudrojumu difuzijas ekonomika process, bet gan nepartraukts, planots
un organizéts process, ar mérki palielinat darba produktivitati, samazinat
razosanas vai pakalpojumu izmaksas un celt konkurétsp&ju.

Inovacijas tablo (Innovation Scoreboard) katru gadu Eiropas Savienibas
dalibvalstis noveérté péc to inovacijas kapacitates; valstis, kuru inovacijas
kapacitate ir zema, tiek dévetas par ,,iedzingjvalstim”. Latvija nemainigi kop$
pievienosanas Eiropas Savienibai atrodas starp tam valstim, kuras inovacijas
Itmenis ir zems. Lai izprastu Latvijas zemo inovacijas kapacitates sniegumu, ir
nepiecieSama kompleksa un daudzpuséja pétniecibas pieeja.

Peétijuma autore padzilinati pieveérSas inovacijas Kkapacitates izpétei
mikrolimeni jeb uznémuma ITmeni un makrolimeni — nacionalas inovacijas
kapacitates raditaju un ietekmes faktoru analizei Eiropas regiona valstu
limeni, TpaSu uzmanibu Vveltot Latvijas inovacijas kapacitati ietekmgjosiem
faktoriem. Inovacijas veicinaSana uzpémgjdarbiba ir viens no galvenajiem
balstiem ekonomikas attistibai, bet konkurétsp€jigas uznéméjdarbibas pamata ir
uzp€muma raditas un komercializétas inovacijas — inovativie produkti un
pakalpojumi, ka arT jaunas procesu inovacijas.

Neskatoties uz to, ka valsts méroga inovacijas politikas joma tiek atbalstiti
un stimuléti nacionalas inovacijas sistémas elementi, tomer to savstarpgja
mijiedarbiba ir nepietickama, turklat viena no inovacijas sist€émas
sastavdalam — uzpe€mejdarbiba — pasreizgja stadija zinaSanu un sadarbibas
trikuma dél nesp&j darboties ka iniciators uzkrato zinasanu parvérsanai
kapitala. Ka ipasi problematiska un vaji stimuléta darbiba jauzsver zinasanu,
pieredzes un sadarbibas tiklu veidosanas funkciju atbalsts, ta nepietickamiba.

Latvija inovaciju, gan no teorétiska aspekta, gan ar veicot praktisko analizi
nacionalas inovacijas sist€émas ietvaros un veidojot likumdoSanas un atbalsta
bazi, ir pétijusi vairaki autori: V. Dimza (2003), A. Abeltina (2006, 2008),
S. Bolsakovs (2005) un citi p&tnieki.

Petljumu joma Latvija nepietickami analiz€i un pétiti inovacijas
kapacitates atseviSki raditaji nacionala un uzpémuma Iimen;,
cilvekresursu inovativie nodomi un inovacijas raditaju savstarpéjas
likumsakaribas un sasaiste ar makroekonomikas raditajiem.

Promocijas darba témas izvéles pamatojums — pirmkart, vaj$ nacionalas
inovacijas kapacitates sniegums Latvija (Inovacijas tablo, 2012), kas ir
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nemainigs vairak neka 10 gadus (kop$ 2001.g.), neskatoties uz Eiropas
Savienibas centieniem un atbalsta programmam. Otrkart, Latvijas inovativas
uznémejdarbibas Itmenis ir viens no zemakajiem Eiropas Savieniba, ko
apliecina vairaki pétfjumi un novértdjumi, pieméram, Centralas statistikas
parvaldes apsekojums par 2008.— 2010. gadu uzrada, ka Latvija vidgji tikai
29.9% no uzn@mumiem ir inovaciju joma aktivi un mingtaja parskata perioda ir
izstradajusi un ieviesusi razoSana jaunus vai biitiski uzlabotus produktus, bet
Eiropa vidgjais limenis ir 45-50% (Eurostat 2008, 2010). Treskart, Globalas
konkurétspgjas parskata (Global Competitivhess Report) zinojuma 2012/2013,
kuru publicgjis Pasaules Ekonomikas forums, Latvija inovacijas joma ierindota
49. vieta. Petot sikak uzpeémgjdarbibu un inovaciju jomu Baltijas valstis,
Latvijas [Tmenis ir zemakais un atpaliek vairakos raditajos un apaksindeksos no
kaiminvalstim un Eiropas regiona valstim. Ceturtkart, ptijjums ir nozimigs no
zinatniski pétnieciska viedokla, jo sniedz aktualu problémas izklastu par
inovacijas kapacitati ietekmé&josiem faktoriem Latvija gan no mikro, gan makro
petijuma skatupunkta, ka arT piedava zinatniski pamatotus priekslikumus
nacionalas inovacijas kapacitates paaugstinasanai.

Darba hipotéze — inovaciju kapacitate mikrolimeni ietekmé nacionalo
inovacijas kapacitati makrolimeni un tas limenis Eiropas regiona valstis ir
atSkirigs.

Pétijuma objekts — Eiropas regiona valstis: Latvija, Norvégija, Vacija un
Bulgarija.

Pétijuma priekSmets — inovacijas kapacitates raditaji un ietekmes faktori.

Pétijuma meérkis — analiz&t inovacijas kapacitates raditajus mikrolimenT un
makrolimeni Latvija un Eiropas regiona valsts.

Meérka sasniegSanai tika izstradati un risinati §adi darba uzdevumi:

1. izpétita inovacijas procesa attistiba, klasifikacija un kapacitates

teor&tiskie aspekti;

2. veikta Latvijas un Eiropas Savienibas inovacijas politikas ietvara
analize;

3. analizéti cilvékresursu inovativo uzvedibu ietekmgjosie faktori Eiropas
regiona valstis un cilvékresursu ietekme uz uzp€muma inovacijas
kapacitati;

4. analiz€ta inovativa uznémeéjdarbiba un uznémuma inovacijas kapacitate
Latvija Eiropas regiona valstu konteksta, ka ari aprékinats inovacijas
ekonomiskais pienesums Latvija;

5. veikta Eiropas regiona valstu nacionalas inovacijas kapacitates analize,
petot inovacijas kapacitates un galveno makroekonomikas raditaju
likumsakaribas Latvija.

Regionalais aspekts pétijuma tiek piepemts péc Globalas konkurétspgjas

parskata ieteikuma, par regionu nosakot teritoriju, kur ir iespgjams analizét
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noteiktus raditajus. Eiropas regiona ietilpst daudzveidigas valstis, Kkuru
inovacijas kapacitaté pastav plaSa amplitida, tapec autore izvélas 4 valstis,
pienemot tas par noteikta Eiropas regiona tipiskajam valstim péc to geografiska
novietojuma:

e Latvija — Baltijas regiona valsts (Austrumeiropa);

e Vicija — Rietumeiropas regiona valsts;

e Bulgarija — Dienvideiropas regiona valsts;

e Norvégija — Ziemeleiropas regiona valsts.

Pétijuma ierobeZotiba. Nemot v&ra vairaku valstu ieklauSanu
petijuma,pastav apjoma ierobeZotiba, tapec galvenais p&tijuma nozimigums ir
versts uz Latviju. Salidzino$a analize netiek piemérota pilnigi visam valstim,
pieméram, inovacijas politika netiek analizéta Vacija, Norvégija un Bulgarija,
bet tiek analizéta Eiropas Savieniba ka vienota regiona.

Atbilstosi promocijas darba mérkim tika izmantotas $adas pé€tnieciskas
metodes:

e monografiska jeb apraksto$a metode — lai izvertetu zinatniskas atzinas
un teorijas, lai interpret€tu iepriekS veiktos pé€tijumus un izvirzitu
secinajumus;

e analizes un dedukcijas metode — atsevisku problémas elementu un to
savstarpgjo sakaribu izpetei;

e matematiskas statistikas metodes — statistisko datu interpretacijai un
salidzinaSanai, t.sk. korelacijas analize tiek izmantota, lai noteiktu
sakaribas cieSumu starp mainigajiem, un regresijas analize, lai
noskaidrotu mainigo sakaribas formu;

e dinamiska modeléSana — inovacijas ekonomiska pienesuma aprékina
simulacijai hipotétiskam uznémumam;

e sintézes metode, lai atseviSkus elementus apvienotu vienota sistéma;

e faktoru analize, lai noteiktu kompleksos faktorus un aprobétu teorgtisko
shemu;

e ckspertu metodes, lai identificEtu p&tamas problémas virzienu, ka art
novertétu petijuma analizetas paradibas;

e salidzinaSanas analizes elementi (benchmarking analysis) — izmantoti
Latvijas un Vacijas, Norvégijas, Bulgarijas un Eiropas Savienibas
(ES 27) vidgjo raditaju analizei.

Pétijuma aprekinu valiita. Promocijas darbs tiek izstradats laika perioda
no 2010. gada septembra Iidz 2013. gada maijam, kad nacionala valiita ir
Latvijas Valsts lats. Lielaka dala aprékinu p&tijuma ir veikti nacionalaja valtta
(Ls). 2014. gada 1. janvari Latvija pievienojas eirozonai. Eiropas Savienibas
Padomes noteiktais valttas mainas kurss ir 1 EUR = 0.702804 Ls.
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Pétljuma izmantota terminologija. Termins ,faktors” pétijjuma tiek
lietots, balstoties uz Ekonomikas skaidrojosas vardnicas definiciju (2000):
»etekmgjosais speks, iemesls; paradibas, procesa attistibas nosacijums,
c€lonis”. Savukart, termins ,,raditajs” tiek lietots, lai raksturotu méra pakapi
kada sistéma, procesa vai attiecibas. Termins ,inovacijas ekonomiskais
pienesums” — raksturo uzpémuma (-U) iep€mumus no inovativo produktu un
pakalpojumu realizacijas tirgi.

Izmantotie materiali. P&tijuma tika izmantoti arvalstu un Latvijas
zinatnieku petijumi un publikacijas, zinatniska literatiira, datubazes un to
publikacijas, periodiskie izdevumi, internettikla informacija, LR likumi,
koncepcijas, programmas, ligumi un Ministru kabineta noteikumi, Eiropas
Savienibas direktivas, rekomendacijas, Iigumi, zinojumi un pétfjumi inovaciju
joma, ESAO, Globalas konkurétsp&jas parskati, Inovacijas tablo dati un
Eurostat un Centralas statistikas parvaldes statistiskie krajumi un citi
informacijas avoti.

Pétijuma novitate un praktiskais nozimigums
1. Darba pétijumi ir originali un papildina inovacijas teorétisko bazi.

2. lIzstradata cilveékresursu inovativos nodomus ietekmé&joso faktoru teoretiska
shema izmantojama ar1 citds valstls inovativas uzvedibas nodomu
petisanai, lai analiz&tu cilvékresursu inovacijas kapacitati.

3. Izstradatais dinamiskais modelis lietojams uznémumu inovativas darbibas
ienémumu — izdevumu prognozésanai gan Latvija, gan arvalstis.

4. Veikta nacionalas inovacijas kapacitates analize, nosakot inovacijas
kapacitates raditaju un makro raditaju likumsakaribas.

5. lIzstradatas prognozes, pieradot pé&tniecibas un attistibas ieguldijumu
nozimigumu.

6. Izstradati priekslikumi inovativas kapacitates paaugstinasanai Latvija.

Aizstavamas tezes

1. Inovacijas izp&€t€ ir iesaistitas vairakas zinatnu nozares, kuras pétnieciba
turpinas misdiends, sniedzot jaunus un nozimigus inovacijas procesa
skaidrojumus.

2. Inovacijas politika Latvija un Eiropas regiona attistas un ta ir nozimigs
instruments  konkur€tsp&jigas nacionalas un regionalas ekonomikas
nodros§inasana.

3. Cilvekresursu inovativos nodomus ietekmé dazadi faktori, savukart
cilvékresursu inovativa uzvediba ietekmé uznémuma inovacijas kapacitati.

4. FEiropas regiona valstu inovativas uznémeéjdarbibas un inovacijas kapacitates
sniegums ir atskirigs.

5. Teguldijumi inovacijas procesa mikrolimeni ietekmé ekonomisko sniegumu
makroltment.
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1. INOVACIJAS UN TAS KAPACITATES TEORETISKA
I1ZPETE

Nodalas saturs darba aiznem 28 Ipp., kuras ietilpst 8 tabulas un 2 attéli.

1.1. Inovacijas biitiba

Inovacijas jedziena izcelsme ir saistama ar latipu valodas vardu
Hinnovationem”, kas ir c€lies no darbibas varda ,innovare”. TieSsaistes
Etimologijas vardnica (2010) ir informacija, ka vards ,,innovare” pirmo reizi
mingts 1548. gada ka saliktas pagatnes forma un sastav no divam dalam: ,,into”
—ieksa un ,,novus” — jauns.

Pastav uzskats, ka inovacijas miisdienu definicijas izcelsme ir meklgjama
1912.gad un to radijis Dz. Sumpéters (J. Schumpeter) sava darba
,Ekonomikas attistibas teorija” (The Theory of Economic Development). Vins
noradija, ka tehnologiska vai organizatoriska inovacija tiek raksturota ne tikai
ar izgudrojumu, bet arT ar procesu, kura rezultata izgudrojums tiek realizéts.

Latvija jédziens ,,inovacija” ir ieviests Svesvardu vardnica (1996). Jédzienu
inovacija” skaidro ka ,jaunievedums” vai ,jauninajums”, p&c Jana
Stabulnieka (Latvijas Tehnologiska centra direktors) domam: ,,Seit arT sakas
visas problémas, jo ir aizmirsta anglu valodas varda ,innovation”
pamatnozime — (,,the introduction of something new”) — , kaut ka jauna
ievieSana”. Latvija gan akadémiskaja, gan biznesa vid€ un sabiedriba kopuma
inovacijas latviskie tulkojumi netiek plasi lietoti.

I. Kalvin$ (Organiskas sintézes institita direktors un Latvijas Zinatnieku
savienibas padomes priek$sédétajs) sava inovacijas definicija izsaka (2011), ka
inovacija ir darbiba, kas, pirmkart, ir jebkura veida jaunrade.

Pasaul€ nav vienotas inovacijas jédziena lietoSanas ideologijas. Neskatoties
uz to, izplatita ir pamatnostadne, ka straujaka attistiba biis vérojama tikai tajas
valstis, kur inovacijas biis viena no svarigakajam politiskajam un
ekonomiskajam prioritatem.

1.2. Inovacijas teoriju attistiba

R.A.\Volfe (Wolfe) (1994) secina, ka nav vienotas inovacijas teorijas un
uzskata, ka tadas nekad nebiis, jo inovacija pec savas bitibas nav viendabiga.
R. Drazins (Drazin) un C.B. Stinhovens (Schoonhoven) (1996) nonaca pie
lidziga secinajuma un 1996. gada atzina, ka, neskatoties uz inovacijas izpéti,
nav vispargji pienemtas, vienotas inovacijas teorijas. G. V. Davns (Down) un
L. B. Mohrs (Mohr) (1976) secina, ka nav iesp&ams vienoties par inovacijas
teoriju, jo pastav konceptualas un metodologiskas atSkiribas. Tomeér
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Dz. Sandbo (Sundbo) (1998) redzgjums atskiras un vins secina, ka kop§ pirmas
inovacijas teorijas 20. gadsimta sakuma pastav tris domingjosas inovacijas
teoriju grupas, izvirzot $adus elementus par noteicoSajiem inovacijas raSanas
iemesliem: uzpémgjs, tehnologiju ekonomika un strat€gija. Tris visparatzitas
teoriju grupas vienlaikus ir arT konkur&joSas paradigmas inovacijas teorija.
Inovacijas paradigmas tiek pienemts, ka:

o uzpéméjs ka individs ir noteicosais inovacijas virzitajs;

e iz8kirTga loma ir tehnologiju attistibai;

e galvenie priek$noteikumi, lai inovacija notiktu, ir uzpémuma strategija

un vadiSana.

Autore, salidzinot visas tris paradigmas, priek§roku dod pirmajai
paradigmai, kas ir centréta uz uznémeéju, apvienojuma ar treso paradigmu, kas
koncentréjas uz vadiSanu. Savienojot abas $is paradigmas, ir iesp&jams
veiksmigi sekmét inovacijas procesu, bet tehnologijam ir sekundara loma.

Autore uzskata, ka inovacijas teorijas var klasificét ari péc to zinatniskas
orientacijas tris lielas grupas, saskana ar Latvijas Zinatnes padomes
apstiprinato Zinatpu nozaru sarakstu (Latvijas Zinatnes padome), iedalot
inovacijas teorijas tris grupas:

e inovacijas ekonomiska pamatojuma teorijas — uz ekonomikas zinatni

balstitas;

e inovacijas vadibas teorijas — uz vadibas zinatni orient&tas;

¢ sociologijas inovacijas teorijas — uz sociologijas izp€ti verstas.

Autore, p&tot inovacijas teorijas, kas ir verstas uz ekonomikas zinatni, guva
apstiprinajumu, ka inovacijas teorijas aizsakumi ir mekl&jami 20. gadsimta un
ir saistami ar Dz. Sumpétera pétijumiem (1934) ekonomikas attistibas joma.
Dz. Sumpéters iztirzaja inovaciju no ekonomikas attistibas perspektivas un
radija divas pieejas, kuras nod&végja par ,,Mark I” un ,,Mark II”, kuru bitiba ir
lidziga: ekonomikas un inovacijas centra ir uznéméjs ka dzinéjspéks. P&tot
uz ekonomiku orientétas teorijas, ir jamin R.R.Nelsons (Nelson) un
S. G. Vinters (Winter) (1982), kuri gramata ,,Ekonomikas izmainu evolucionara
teorija” (An Evolutionary Theory of Economic Change) apgalvo, ka uznémumi
krizes ietekmé meklé inovaciju ka izdzivo$anas veidu.

No 1980. gadu inovacijas pétniecibas joma paradas p&tnieku kopums, kura
ietilpstosie pétnieki, péc R. A. Volfe (1994) domam, ir klasificgjami ka
organizacionalas inovacijas un inovacijas procesa pétnieki un attiecinami uz
vadibas zinatni. G. Hamels (Hamel) (2007) uzskata, ka miisdienas inovacijas
vadiSana var nodro$inat vienu no svarigakajiem un ilglaicigakajiem avotiem
konkurgtsp€jas nodrosinasanai. Inovacijas vadiSanas joma nepastav domingjosa
teorija, bet ir vairakas teorijas, kas konkure sava starpa.

Dz. Sandbo (2001) savas gramatas ,,Sociologijas un ekonomikas teorija”
(A Sociological and Economic Theory) priek$varda raksta, ka inovacija ir
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sociologisks fenomens ar ekonomiskam sekam, tapéc sociologiska teorija
(papildinata ar ekonomikas un vadibas zinatni) ir nepiecieSama. Neatkarigi no
ta, vai konkur€josas teorijas apgalvo, ka inovacija rodas, pateicoties uznémeja
aktivitatei, ka to piedava Dz Sumpéters (1934), vai, pateicoties tehnologijas
attistibai, ka to apgalvo K. Frimens (1974), autore secina, balstoties uz
stratégiskas inovacijas teoriju (Strategic innovation), ka inovacijas procesa
tom@r piedalas visa organizacija, un ta rezultatd rodas socialas mijiedarbibas
process, tapéc sociologija ka zinatne ir svariga un neatpemama inovacijas
fenomena izpete.

1.3. Inovacijas klasifikacija
Viens no veidiem, ka empiriskie pétijumi klasificg inovaciju divas pakapes ir:
¢ makrolimenis — inovacija, kas ir jauna pasaulg, tirgii vai sektora
(Maidique, Zirger, 1984; Lee, Xon 1996). Saja gadijuma inovacijas
pakape ir balstita uz faktoriem, kuri ir uznémumam eksogéni;
e mikrolimenis — inovacija ir jauna uzpémumam vai paterétdjam
(Moore, 1982).

R. Adamss (2003) inovacijas iedala tris grupas: inovacijas jaunindjuma
pakapes, inovacijas koncentréSanas un inovacijas Ipasibas. Inovacijas
klasificesana, salidzinot un pétot vairaku p&tnieku darbus, tika veikta, lai
paraditu inovacijas jauninadjuma pakapi, koncentréSanas jomu un citas
Tpasibas, pieméram, klasifikaciju lieto, lai noraditu citas ar inovaciju
saistitas norises: adaptacijas un diftizijas ietekmi (Rogers, 1983; Rogers and
Shoemaker, 1971); inovacijas produktivitati (Danneels and Kleinschmidt,
2001; Kleinschmidt and Cooper, 1995); inovacijas procesu (King,1992) un
inovacijas iznakumu (Garcia, Calantone, 2002). Lidz ar veikto dazadu
autoru inovacijas klasifikaciju ir jasecina, ka R. Adama (2003) p&tijums par
inovacijas klasifikaciju ir véra nemams un dalgji atspogulo citu p&tnieku
istenoto klasific€Sanu. Autore, balsoties uz klasifikacijas veidiem, iesaka
inovacijas klasificét pec $adiem butiskiem kriterijiem: p&c izcelSanas veida;
péc jauninajuma Ilimena; pe&c ekonomikas Itmena; péc realizacijas
terminiem. Uzskaitttie klasifikacijas kriteriji, p&€c autores domam, atspogulo
inovacijas procesu gan laika, gan telpa, gan arT p&c ta butiskaka raditaja —
jaunindgjuma pakapes.

1.4. Inovacijas process un modeli

Process ir jauztver ka parejoss fenomens (King,1992; Koput, 1997), kas
apkopo dazadus uzdevumus vai aktivitates (input) un parveido tos iznakuma
(output) (Garvin, 1993). Inovacijas procesu ietekmé tadi faktori, ka
organizacijas struktiira (Holbek,1988), argjas vides faktori (Tidd, 2001) un
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inovacijas Ipasibas (Pelz,1983). R. Adamss (2003) konstaté, ka pastav divi
izpétes virzieni inovacijas procesa: koncentréSanas uz pamataktivitatém un
fokus€sanas uz apkartgjiem, veicinosiem procesiem. B. T. Pentlands (Pentland)
(1995) norada, ka process tiek izteikts ka aktivita$u seciba un, ka tas notiek
noteikta veicino$a un bremzgjosa strukttra, dod plasaku skatfjumu uz
inovacijas procesu. Inovacijas process notieck gan mikrolimeni, gan arl
makrolimeni. Ka uzsver Dz. Sandbo (1999), inovacijas process notiek
mikrolimeni ka fenomens, kuru rada individualas grupas, tomeér,
savienojoties vairakiem mikrolimena elementiem, tas partop par procesu
makrolimeni. J. T. Cengs (Cheng) un A.Vandevens (Van de Ven) (1996)
raksturo inovaciju ka racionalu procesu, kura galarezultats ir labaks sniegums
par eso$o un kura pamata ir mijiedarbiba (explication) starp ieguldijumu
(input), procesu un iznakumu (output).

Autore inovaciju defingé $adi — inovacija ir process, kur logiska seciba
sakartots un izpildits p&tniecisku, tehnisku, razosanas, organizatorisku, finansu
un marketinga pasakumu komplekss, kura rezultata rodas tirg jauns produkts
vai pakalpojums, bet procesa virzitajspeks ir kvalificéti un inovativi
cilvekresursi.

Prieksstati par inovacijas procesu, ta uztvere pédgjas desmitgades mainas.
Inovacijas procesa dinamikas noskaidrosanai tick veidoti inovacijas modeli.
Inovacijas modeli ir dinamiska zinatnes, tehnologijas un inovacijas raZzoSanas
procesa interpretacija. R. Adamsa (2003) iedalifjums ir linearie, rekursivie un
haotiskic modeli. Autore, balstoties uz saviem pienémumiem, inovacijas
procesa modelus klasificé $adi: linedrie un nelinearie. Izp&tot zinatnisko
literatiiru, autore secina, ka pastav tris visbiezak minétic linearie modeli:
tehnologijas grudiena modelis (technology push), tirgus pieprasijuma modelis
(market pull) un ,,stadijas-vartu” modelis (Stage gate model). Kaut gan linearo
modelu fazes ir lidzigas, p&c autores domam, biitiska atSkiriba pastav starp
sakuma posmiem. Autore uzskata, ka linearie modeli ir novecojusi, tie rada
prieksstatu, ka inovacijas process ir vienkarSs process; tie ignoré mijiedarbibu
ka svarigu inovacijas procesa sastavdalu. Savukart nelinears modelis uzsver
mijiedarbibas nozimi starp tirgus iesp&jam vai tehnologiskam un zinatniskam
zina$anam vai organizacijas kompetencém. Modelis ir principiali atskirigs, jo
taja paradas mijiedarbiba un vairaki procesa dalibnieki. Divi biezak lietotie
nelinearie modeli ir Stefana Klina un sistematiskais inovacijas modelis. Autore
uzskata, ka nelinearie modeli precizak spgj atainot musdienu ekonomika
notiekoSo inovacijas procesu.
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1.5. Inovacijas procesu ietekmgjoSie faktori

Daudzi petfjumi ir orientéti uz inovaciju veicinosiem faktoriem (Freeman,
1990; Cohen, 1995; Kleinknecht, Mohnen, 2001). P&tnieki un teorétiki piekrit,
ka organizacijam piemit specifiskas 1pasibas, ka struktiira, kultiira un procesi,
kas stimulé inovaciju (Amabile 1988; Hamel 2000). Inovaciju bremzgjosiem
faktoriem ir pret&ja daba un tie tieck mazak pétiti. Inovaciju bremzgjosie faktori
jeb inovacijas ,,barjeras” var pilnigi vai dalgji apstadinat inovacijas procesu. Ka
vieni no svarigakajiem inovacijas procesu ietekméjosajiem faktoriem tiek
uzskatiti pétnieciba un attistiba (Hirsch-Kreinsen et al., 2005). Tomér
inovacija neaprobezojas ar pétniecibu un attistibu, tapéc daudzas aktivitates,
kas noved pie inovacijas, nav balstitas uz p&tniecibu un attistibu ka noteicoso
faktoru. Dz. Besants (Bessant) (2003) min, ka zinasanas ir inovacijas
degviela. Abi, gan zinaSanu vadiSana, gan inovacijas procesa vadiSana, ir
procesi, kas norisinas organizacijas iekSiené. Sp&ja parvérst zinasanas
inovacijas procesa, kas pastav uzpnémuma ka noteikta strat€gija, paaugstina
darbibas efektivitates raditajus, tomer lidzas stimul€josiem ietekmes faktoriem
pastav ar1 bremzgjosie faktori.

Inovacijas barjeras. A. Piaters (Piater) (1984) ir defingjis, ka inovacijas
barjera ir jebkur§ faktors, kas negativi ietekmé inovacijas procesu. Pastav
vispargjs pienémums, ka, identific§jot un noveérSot barjeru, uzlabosies vai
pilnigi atjaunosies inovacijas process.

Argjas barjeras. E. Pols un citi (Pol et al.) (1999) atzist, ka valdiba, tas
Tstenota politika un regulésanas mehanisms biezi ir inovacijas barjeras iemesls.
Vin$ saredz barjeras ka nacionalas inovacijas sisttmas komponentu, kas
atspogulo nacionalas inovacijas klimatu valsti.

Iekséjas barjeras. H. Kleins (Klein) (2002) noteica piecas barjeras, kas
attiecas uz individualo jeb personas limeni: sp&ju barjera; zinaSanu barjera;
funkcionala barjera; starptautiska barjera un afektiva (affective) barjera.
Ieksgjas barjeras, péc autores domam, ir jauzskata par daudz svarigakam neka
argjas barjeras, jo tas ir organizacijas darbibas ietekmes objekts, tas ir vieglak
noteikt un noverst.

Péc autores domam, divas visnozimigakas barjeras personas jeb
individualaja Iimeni ir: sp€jas un motivacija. Spgjas var tikt ierobezotas ar
personas zinasanu vai funkcionalo limeni, kura ta darbojas. ZinaSanu barjeras
rodas, jo ir zinaSanu trikums vai arT zema zinaSanu uznemsanas sp&ja. Savukart
finansialas barjeras ir biezak minétie $kerSli inovacijas procesa. Arl
radoSuma trikkums ir viena no inovacijas barjeram. Ka atzist T. Amabile
(1998) un C.E. Seili (Shalley) (1995), radosums ir riks, ar kura palidzibu
generé jaunas un pienemamas idejas, produktus, procesus un risinajumus.
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1.6. Inovacijas kapacitate un tas novértésana

Inovacijas kapacitate ir svarigs uznémuma konkur€tspgjas raditajs. Pedeja
desmitgadé aizvien biezak izskan viedoklis, ka tie$i augsta inovacijas
kapacitate ir vienigais izdzivoSanas veids eso$ajos tirgus apstaklos. ,,Inovacijas
kapacitati” ka jédzienu 1982. gada ieviesa K. Pavita (Pavitt), tomér vél vismaz
divi autori pretendé uz definicijas ieviesgja statusu. Profesors L. Suarezs-Villa
(Suarez-Villa) 1990. gada min jédzienu ,,inovacijas kapacitate”, kas péc vina
defingjuma mera izgudrojumu un inovaciju potencialu jebkura nacija,
geografiskaja vieta vai ekonomikas nozaré. Balstoties uz teorétiskajam atzinam,
autore secina, ka inovacijas kapacitate ka jedziens tiek attiecinata uz trTs
limeniem:

o cilvekresursi ka inovacijas ierosinatajs, biezi ar saukts par individualo

inovaciju;

e uzpémumi, kas darbojas noteiktas sistémas ietvaros;

e regioni un valstis un to regionala vai nacionala kapacitate.

Katru Itmeni ietekme noteikti faktori. M&rot inovacijas kapacitati, individa,
uznémuma, nacionala vai regionala limeni ir precizi janosaka inovacijas atdeve.
Novertésana sniedz raditaju, kuru sauc par inovacijas kapacitates indeksu
(Innovation Capacity Index) un tas ir attiecinams uz individa, uzpémuma,
regiona vai nacionalo limeni.

V.Bolijs (Boly) un citi (2000) piedava savu metodologiju inovacijas
kapacitates noteikSanai, kura ir apvienotas ,trispadsmit fundamentalas
prakses”, dazas no tam: uznémuma organizacijas struktiira, procesu kontrole,
tehnologiska uzraudziba, tikloSana, kolektiva apmaciba, ideju generéSana.
V.Bolijs un citi autori (2000) piedava ari inovacijas kapacitates indeksu
(Capacity Innovation Index — CII), kura mérkis ir noveértét uzpémuma sp&ju
adaptet inovaciju (sk. 1. formulu):

Y wi * pi
Cll i—= Z?=1 wi
1)
kur CIl; — uzn€muma novert&jums attistit inovacijas kapacitati (0 < Cll < 1);
pi — prakses attistibas pakape i- taja uznémuma;
W; — prakses nozimigums i-taja uzpémuma;
n — kopgjais butiskas inovacijas prakses pilotéSanas skaits.

Autore, lai labak izprastu inovacijas novertésanu, piedava sadalit inovacijas
raditajus ieguldijuma (input) raditajos, kas saistas ar inovaciju, un iznakuma
(output) raditajos.

Inovacijas iznakuma raditaji. Zinatniskaja literatara biezak lietotie
inovacijas kapacitates noverteésanas raditaji ir apkopoti 1. tabula.
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1. tabula
Inovacijas kapacitates iznakuma raditaji

Iznakuma raditajs Apraksts

Jaunu vai uzlabotu produktu vai procesu
ievieSana.

Parasti tiek noteikts ar aptaujas
palidzibu, kas attiecas uz noteiktu laika
periodu.

Pardosanas apjoma procents no
jaunajiem/uzlabotajiem produktiem vai
procesiem.

Aptaujas dati. Palaujas uz respondenta
sp&jam novertet procentuali.

Intelektuala TpaSuma statistika. Patenti, tirdzniecibas zZimes un dizaina

pieteikumi.

Uzpémuma ekonomiskas darbibas raditaji. Pelna, apgrozijums, uzcenojuma

apmers.

Avots: autores veidota, balstoties uz M. Rogersu, 1998.
Viens no visbiezak lietotajiem inovacijas ieguldijuma raditajiem ir
pétniecibas un attistibas (P&A) investicijas, marketinga izdevumi jaunu

produktu virziSanai tirgii, jaunu procesu ievie$ana, tomér Sos rezultatus ne
vienm@r peéc tam var precizi noveértet un izsekot ka investiciju atdevi

(sk. 2. tab.).

2. tabula

Inovacijas kapacitates ieguldijjuma raditaji

Ieguldijuma raditajs

Apraksts

P&A investicijas.

Loti biezi lietots raditajs, tomér pastav
problémas ar precizu definiciju, kas ir
P&A, jo katrs uzp€mums to veértét péc
saviem krit€rijiem.

Tehnologiju iegade no citiem (patenti,
licences).

Iegadatie patenti un licences.

Izdevumi, kas attiecas uz jaunas razo$anas
uzsaks$anu, kura paredz jauna produkta vai
procesa ievieSanu.

Izdevumi tehnologijam un razoSanas
linijam un citam ar razoSanas uzsakSanu
saistitam darbibam.

Marketinga izdevumi, kas attiecas uz jaunu
produktu ievieSanu tirgd.

Tikai tie marketinga izdevumi, kas
attiecinami  uz  konkréta  produkta
ievieSanu tirgili, konkrétaja laika perioda.

VadiSanas un organizatorisko izmainu | Saistitas ar efektivitates un kvalitates

izmaksas. uzlabos§anu, pieméram, ISO standarts.

Avots: autores veidota, balstoties uz M. Rogersu, 1998.

Nacionalo un regionalo inovacijas kapacitati nosaka ar vairaku raditaju
palidzibu, bet, pec autores domam, ir verts minét tris no tiem: Globalais
inovacijas indekss (Global Innovation Index), Inovacijas Savienibas tablo
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(Innovation Union Scoreboard) un Globalais konkurétsp&jas parskats (GKP)
(Global Competitivness Report).

Sava promocijas pétijuma autore inovacijas kapacitati un tas ietekmes
faktorus novertes, balstoties uz teorétiskaja analizé uzskaititajiem tris
limepiem: individa (cilvEkresursi), uznémuma un regiona (valsts) limenis.
Katra no Siem Iimeniem tiks lietota atSkiriga inovacijas kapacitates
novertéSanas metodika, ar kuras palidzibu ir iespgjams novertet inovacijas
kapacitati, tas ietekmes faktorus, ka ar1 — iesp&jamo limenu sasaisti.

2. INOVACIJAS POLITIKA EIROPAS SAVIENIBA UN
LATVIJA

Nodalas saturs darba aiznem 18 Ipp., kuras ietilpst 4 attéli.

2.1. Inovacijas politikas saturs

Valsts inovacijas politika (VIP) ir valdibas planoto, uzsakto, veikto un
koordingto pasakumu kopums: tiesiskie akti, administrativas normas, prioritates
un realizacijas instrumenti u.c. normas, kas nodro$ina saskanotu, ilgtsp&jigu un
lidzsvarotu inovativo darbibu attistibu (EC, 2002). Autore, balstoties uz vairaku
valstu inovacijas pieredzi un teoriju, secina, ka attistitas valstis, veidojot
nacionalo inovacijas politiku, iziet vairakas attistibas pakapes: pirma limena,
otra ITmena un tre$a limena pakapi, kur augstakais limenis ir tre$a pakape un
inovacijas politika klst par centralo punktu visas pargjas politikas. Katra
politika velta atsevisku, vadosu vietu inovacijas procesa nodrosinasanai un tam
pakartoto mérku sasniegSanai. Eiropas Komisija (EC,2002) 1pasi uzsver ,,tresas
paaudzes” inovacijas politikas nepiecieSamibu. Tadas valstis, ka Zviedrija,
ASV, Somija, Australija, Japana un Lielbritanija lieto ,tre$as paaudzes”
inovacijas politikas veidosanas metodes. Latvijas inovacijas politika ilgu laiku
ir bijusi koncentréta uz publisko p&tniecibas institiiciju finans€sanu, bet daudz
mazak uz P&A sadarbibu, zina$anu parnesi un inovacijas parvaldibas atbalstu,
konsultaciju pakalpojumiem, inovativas uznémégjdarbibas uzsaksSanu. Autore
secina, Latvijas inovacijas politika ir ,,otras paaudzes” sakuma posma, kur ir
izpratne par inovacijas sist€émas dalibnieku mijiedarbibas nozimi, tomer
Tstenotie atbalsta pasakumi ir vaji.

Inovacijas politikas meérkis ir but integrétai zinatnes, pé&tniecibas un
attistibas, izglitibas, nodok]u, intelektuala Tpasuma, digitalas infrastruktiiras un
citas nacionalajas valsts politikas, lai raditu ekonomisko un socialo
labklajibu. S. Ezels un R. Atkinsons (Ezell, Atkinson) (2010) uzskata, ka, lai
nacija klttu par inovacijas lideri, tas ,,inovacijas politikas trisstirim” ir jasastav
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no tris pamata komponentiem: sakartotas tehnologiskas politikas vides,
tiesiskas bazes un uznémgjdarbibas vides. Ka zinots Pasaules Bankas vadlinijas
»lnovacijas politika — vadlinijas attistibas valsttim” (2010): fundamentali
inovacijas procesu realizé uzpéméjs, kas izmanto eso$as zinaSanas un
tehnologiju, ar mérki piedavat jaunu produktu, darbibas veidus un prot tos
izplatit. Autore uzskata, ka uznémeja loma inovacijas procesa virzisana Latvija
nav pietiekami novertéta un tap&c ari atbalsta politika nav tik veiksmiga.

2.2. Inovacijas politikas un tiesiskas bazes attistiba Eiropas Savieniba

Inovacijas politikas attistiba Eiropa var skaidri noverot Eiropas
Savienibas v€lmi pieversties inovacijas procesa veicina$anai jau kop$
2003. gada ka sisttmai. Inovacija ir atzita par svarigako ekonomikas
dzin€jspeku, tomér izstradatas atbalsta programmas nav spé&juSas sekmigi
veicinat ES tuvinasanos ASV vai Japanai, nedz ari mazinat plaisu starp
,Jjaunajam” un ,,vecajam” Eiropas Savienibas dalibvalstim.

Pirma vadliniju baze tika izveidota inovacijas ,,Zalaja gramata” 1995. gada.
Pirmais darbibas plans inovacijai Eiropa tika izdots ar politikas ieteikumiem
1996.gada. Plana tika noteikti §adi politikas virzieni:

e Veicinat inovacijas kulttru;

e izveidot ietvaru, kas veicina inovacijas;

e formulét prasmigak p&tniecibu un inovaciju.

Eiropas Komisija 2005. gada aprili ierosina izveidot Konkur&tsp&jas un
inovacijas ietvara programmu (Competitiveness and Innovation Framework
Programme) 2007— 2013 (COM (2005)121).

Eiropas Komisija 2011. gada 30. novembrT nak klaja ar jaunu pé&tniecibas un
inovacijas stratégiju ,,Apvarsnis 2020, kuras ietvaros pasreizgja budzeta
perioda (2014.-2020. gads) zinatnieku, pé€tnieku un uzpé€mé&ju projektiem
paredz&ts pieskirt apméram 80 miljardus EUR.

Par Eiropas Padomes v&lmi atbalstit inovacijas, atzistot to nozimi, ari
nakamaja desmitgadé liecina Eiropa 2020 strat€gija, kura zinaSanas ir
izvirzitas uzmanibas centra, veidojot gudru, ilgtsp&jigu un integréjosu
izaugsmi.

Eiropas Savienibas programmas ,Eiropa 2020” pamata ir septinas
iniciativas, Un viena no tam ir noradita nepiecieSamiba radit ,Inovacijas
Savienibu”, veidojot apstaklus, kas atvieglotu finans€juma pieejamibu
petniecibai un inovacijai, nodro$inot, lai inovativas idejas tiek parverstas
produktos un pakalpojumos, radot izaugsmi un darbavietas.

20


http://www.google.lv/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&ved=0CCkQFjAA&url=http%3A%2F%2Fec.europa.eu%2Fcip%2F&ei=a72TUa27CIqB4gTskoGYAw&usg=AFQjCNGz66FtXTdvjR5NByk10mosxd7b3w&bvm=bv.46471029,d.bGE
http://www.google.lv/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&ved=0CCkQFjAA&url=http%3A%2F%2Fec.europa.eu%2Fcip%2F&ei=a72TUa27CIqB4gTskoGYAw&usg=AFQjCNGz66FtXTdvjR5NByk10mosxd7b3w&bvm=bv.46471029,d.bGE

2.3. Regionala politika un tas sasaiste ar inovaciju

Regionalas inovaciju programmas Eiropas Savieniba tiek realizétas kop$
1990. gada. P&dgjo 15 gadu laika Eiropas Komisija ir veidojusi regionalas
inovaciju stratégijas, regionalas partneribas izméginajuma projektus un
programmas. Tas tiek atspogulots ari e-Zurnala ,Regionalais fokuss”
(Regional Focus, 2010):
e regionalas inovacijas stratégijas (Regional Innovation Strategies)
1990-1993;

e regionalas informacijas sabiedribas iniciativas (Regional Information
Society Initiatives) 1994-1999;

e regionalas programmas inovativai darbibai (Regional Programmes of
Innovative Actions) 2000-2006.

2007.-2013. g. planosanas perioda ,,Kopienas stratégiskas vadlinijas 2007—
2013” norada, ka viena no koh&zijas politikas lomam inovacijas joma ir
palidzét regioniem istenot regionalas inovacijas stratégijas un ricibas
planus, kas potenciali var ievérojami ietekmé&t konkur&tsp&ju gan regionu
Itment, gan Eiropas Savieniba kopuma.

Daudzi pétniecibas un inovacijas faktori visefektivak darbojas regionu
ITmeni, tap&c inovacijas deficita samazinaSana Eiropas regionos ir kohg&zijas
politikas galvenais uzdevums.

Kohézijas politika. ES 2007.-2013. gada koh&zijas politika inovacijai
atvéléta daudz svarigaka vieta neka iepriek$€jos planosanas periodos. Tai
jasekmé inovacija, uzpéméjdarbiba un uz zinatnes atzinam balstitas
ekonomikas veidoSana visos ES regionos. Galvenais meérkis ir palidzet
mazattistitiem regioniem realiz€t savu inovativo potencialu. Gandriz
83 miljardi EUR (24%) izmantoti zina$anu un inovacijas veicinasanai.

2.4. Latvijas inovacijas politikas attistiba, institucionalais ietvars un
sasaiste ar planoSanas dokumentiem

Latvija inovacijas politikas veidoSana tika uzsakta 2001.gada
27. februari, kad Ministru kabineta sed€ tika apstiprinata Nacionala inovaciju
koncepcija, kurai sekoja Nacionala inovaciju programma 2003.—
2006. gadam. Ievérojot  Eiropas Savienibas praksi, 2007.-2013. gada
planoSanas perioda inovacijas programma ir apvienota ar komercdarbibu —
,Komercdarbibas konkurétspéjas un inovacijas veicinasanas programma
2007.-2013. gadam”, kuras meérkis ir labvéligu nosacijumu nodro$inasana
komercdarbibas attistibai, nacionalas inovacijas sistémas kapacitates un
efektivitates palielinaSanas veicinasana.

P&tot institucionalo vidi, autore secina, ka Latvija ir vismaz 4 ministrijas,
kas piedalas inovacijas politikas izstradé. Visaktivaka tiesiska ietvara izstrade
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notiek Ekonomikas ministrija (EM) un Izglitibas un zinatnes ministrija (IZM),
Vides aizsardzibas un regionalas attistibas ministrija (VARAM) process ir
uzsakts un turpinas, bet Kultiiras ministrija (KM) darbibas inovacijas virziena ir
fragment@tas, atsevisku projektu vai iniciativu veida. Inovacijas politikas
ievieSanas joma visaktivak darbojas: Latvijas Investiciju un attistibas agenttira
(LIAA) un Latvijas Garantiju agentira (LGA), savukart IZM inovacijas
politiku realizeé ar departamenta cilvékresursiem. Autore uzskata, ka izkliedéta
pieeja inovacijas politikai ir viens no SkerSliem, kas kavé arl inovacijas
kapacitates izaugsmi uzpémuma un individa Itmeni. Vienotu politisko
planosanu aktivak biitu jauzpemas Finan$u ministrijai, vai javeido jauna
organizacija, vai ari jadelege funkcijas institficijai, kas spetu daudzpusigi vertet
inovacijas politiku un koordingt tas mérktiecigu attistibu.

Latvija 2030. Latvijas ilgtsp€jigas attistibas stratégija Iidz 2030. gadam
(Latvija 2030) péc apstiprinasanas Saeima 2010. gada 10. janija kluva par
valsts galveno plano$anas instrumentu ar likuma spéku. Latvija 2030, 4. nodala
Inovativa un ekoefektiva ekonomika, izvirza masveida jaunradi un inovaciju
par prioritati: ar merki kliit par vienu no ES Iideriem inovativu un eksport€josu
uznémumu izplatibas zina. Masveida jaunrades pieeja nozimé, ka ikviena Latvijas
iedzivotaja radoSums, zinaSanas un idejas var tikt izmantotas daudzveidigu
jauninajumu radi$ana un izplatiSana. Diemz€l inovacijas un darba produktivitates
zina Latvijas iedzivotaji btiski atpaliek no ES dalibvalstim un ASV.

Latvija galvenie izaicinajumi inovacijas politika ir inovacijas kapacitates
procesa cel$ana uzpémgjdarbibas sektora, zinatnes un nozares sadarbibas
intensitates paaugstina$ana, regionalas inovacijas politikas izstrade un
integrésana Nacionalaja inovacijas politika, ka arT riska kapitala attistiba.
Lidzas vajam inovacijas politikas sastavdalam ir jamin ari Latvija joprojam
trukstosa baze tiesiskai inovacijas termina nostiprinasanai, un tas kavé
inovativas darbibas attistibu. Joprojam ar likuma normu nav nostiprinats, kas ir
,inovativa darbiba” vai ,,inovativs uzp€mums”, nav noteikti inovativas darbibas
veidi, subjekti un to tiesibas, Iidz ar to uznémums, kura ir inovativa darbiba,
nesanem valsts atbalstu tada apméra, ka to sapem valstis, kur ir izstradata
inovativa uznémuma atbalsta tiesiska baze.

Apkopojot 2. nodalas politisko bazi, autore secina, ka cilvékresursiem, Tpasi
Eiropa 2020 dokumenta, tiek pieskirta aizvien picaugo$a nozime. Tapéc autore
pétijuma ieklauj ari cilvékresursu ka inovacijas kapacitates ietekmes faktora
izpéti.
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3. CILVEKRESURSU INOVATIVO KAPACITATI
IETEKMEJOSIE FAKTORI EIROPAS REGIONA
VALSTIS

Nodajas saturs darba aiznem 27 Ipp., kuras ietilpst 2 tabulas un 7 attéli.

3.1. Cilvekresursu nozime inovacijas procesa

Valsts tautsaimniecibas izaugsme un to ietekmé&josie faktori ir viena no
galvenajam pétifjuma t€mam misdienu ekonomikas analizeé. Panakumi vairs
nav mekl&ami ne geopolitiskos iekarojumos un ar tiem saistitos dabas
resursos, ne galgjas ,laissez-faire” (neiejauk$anas politika) vai galgjas
valsts intervences politikas piekops$ana, bet gan rodami prasmé izmantot
zinatnes un tehnologiju sasniegumus un inovaciju ka galveno ekonomiskas
attistibas dzin&ju, uzsverot cilvékresursu nozimi uzpémuma. V. Dimza
sava gramata ,Inovacijas pasaulé, Eiropa, Latvija” min S$adu saikni:
cilveékresursu un péetniecibas attistiba ir inovaciju raSanas galvenais
priek$noteikums. Pasaules Banka (World Bank) vadlinijas ,Inovacijas
politika — wvadlinijas attistibas valstim” (Innovation Policy a Guide for
Developing Countries) (2010) uzsvérusi, ka fundamentali inovacijas procesu
realizé uznéméjs, kas izmanto eso$as zinasanas un tehnologiju, ar mérki
piedavat jaunu produktu, darbibas veidus un prot tos izplatit.

Lietojot jedzienu ,,cilvékresursi”, tiek uzsverts, ka cilveki ir uznpémuma
nozimigakie aktivi, kuri, kopigi darbojoties, virza uznémumu uz mérki.
Uznémumam uzsakot inovacijas procesu, ja nav atbilstoS§i sagatavoti
cilvékresursi, kvalifikacijas trikums var klit par vajo punktu, galvenokart
tehnologiska aspekta zina. Talredziga un sistematiska cilvékresursu attistiba un
kvalifikacijas celSanas plans prasa aktivas izmaigas uzpémuma, un $o izmaigu
méerkis ir nodrosinat uznémuma konkuretsp&ju, kur cilvékresursi kliist par
iz8kiroSo faktoru uznémuma inovacijas procesa. Promocijas darba autores
teoretisko un tiesisko aspektu izpte lauj secinat:  zinatniskie pétjumi
(Vandevéns, 1986; Smits 2002), ka arT politikas nostadnes (Europa 2020)
norada uz to, ka cilvékresursi tiek uzsvérti ka zinaSanu ekonomikas virzo$ais
elements.

Nodala ir sadalita tris pétijuma virzienos: pirmais pétijuma virziens ir
saistits ar kvalitativo datu iegtiSanu no arzemju ekspertu loka, lai identificgtu
galveno pétfjuma virzienu, ka ari idejas anket€$anas procesa attistibai; otrais
pétijjuma virziens — saistits ar cilvékresursu inovativo uzvedibu veicinoSo
faktoru noteikSanu un vairaku Eiropas regiona valstu respondentu anketé$anas
procesa realiz€Sanu; treSais pétijuma virziens — nacionalo ekspertu
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cilveékresursu noverté§jums un ta nozime inovacijas procesa. Cilvékresursu

izvéle ir pamatota Sadi:

1. no uzpémuma resursu viedokla cilvékresursi ir svarigakais uznémuma
resurss, kas spgj ietekmét inovacijas procesu;

2. primari tika izveleti studenti, kas ir iesaistiti uznémejdarbiba un ar tam
saistitas jomas, un tiek pienemts, ka tie ir potencialie uzpemeji un
darbinieki, lai pec 5 gadiem varétu veikt atkartotu p&tijumu un pétit, ka ir
mainijuies respondentu nodomi;

3. ne tikai Latvija, bet Eiropa un pasaule triikst p&tijumu par cilveékresursu
inovativo uzvedibu ietekm&joso faktoru analizi, to pierada ari citu valstu
velme iesaistities petljuma. Temas teorétisko aspektu izp&te liecina, ka Iidz
§im galvenokart pétiti uznémuma esosie darbinieki un vaditaji.

3.2. Intervesanas procesa realizacija un teorétiskas shemas izveide

Ekspertu interviju mérkis ir iegit padzilinatu informaciju un komentarus,
kas lautu novertét un izpétit regionalo inovacijas sist€ému, sist€émas ietekmes
faktorus un individa nozimi inovacijas procesa, iegiitos viedoklus izmantot
talakai pétijuma veikSanai. Autore, veicot ekspertu izvéli, konsultgjas ar
Stavangeras universitates profesori T. Jakovlevu. Kopa ar profesori tika
identificeti 12 eksperti (Stavangera, Oslo, Haugesunda un Kongsberga).
Ekspertu loku veido $adu organizaciju parstavji: University of Stavanger —
Center for Innovation Research (Stavangera); International Reserach Institute
of Stavanger — IRIS (Stavangera); NIFU STEP — Nordic Insitute for Studies in
Innovation, Research and Education (Oslo);University of Oslo — Center for
Technology, Innovation and Culture (Oslo); Kongsberg Maritime
(Kongsherga); The Research Council of Norway (Oslo); Innovation Norway
(Stavangera); Polytech Research Insitiute (Haugesunda).

Ekspertu interviju veik§ana — tiesa jeb klatienes veida, izmantojot dal&ji
strukturétu anketu anglu valoda. Autore promocijas darba analiz€ to jautajumu
grupu, kas skar inovacijas kapacitati un to ietekmé&josos faktorus. Konspekta
veida tiek atspoguloti to p&tnieku izteicieni, kas raksturo cilvékresursu nozimi
inovacijas procesa:

e vienmer aiz inovacijas (idejas) ir kads individs;

e Dbalstoties uz ESAO (2009b) pétijumu — inovaciju procesa izpratne ir

svariga izglitibas sastavdala;

e darbinieka virzita inovacija ir kompetences virzita inovacija;

e viss sakas ar individa ideju, tikai tad rodas produkts.

Balstoties uz Siem ekspertu stastijumu izvilkumiem, ka ar1 plasaku
intervijas materialu, kuru nav iesp&ams pilniba atspogulot pétljuma ietvaros,
autore secina, ka: pirmkart, individs ir inovacijas procesa neatnemama
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sastavdala un galvenais inovacijas virzitajs; otrkart, izglitibas sistéma ir
svariga gan inovacijas procesa apmaciba, gan uzpnémgjdarbibas praktisko
iemanu apmaciba. So priek§metu kvantitativs un kvalitativs trikums ir regiona
inovativas uznémeéjdarbibas attistibas skérslis; treskart, radoSums, alternativa
domasana, riska uznemsanas veicinaSana un citas uznémeéjdarbibai raksturigas
personibas Ipasibas un domasanas formas un spgjas ir javeicina ka atseviska vai
inovacijas apmacibas priekSmeta sastavdala.

Teorétiska shémas (Cilvekresuru inovativos nodomus ietekméjoSo faktoru
teorétiska shéma)  izveide notika Stavangeras universitates Inovacijas
pétniecibas centra Norvégija (Centre for Innovation Research) 2011. gada
augusta, prof. T.Jakovlevas vadiba, kura specializgjas inovacijas p&tjjumu
joma.

Autores cilvékresursu pétijums ir balstits uz Planveida uzvedibas teorijas
(PUT) (Theory of planned behaviour) (Ajzen, 1991) piemérosanu, lai
izskaidrotu cilvekresursu inovativas uzvedibas nodomu ietekmes faktorus.
Planveida uzvedibas teorija ir veidota, lai prognoz&tu un izskaidrotu cilveéku
uzvedibu ipasos apstaklos. PUT pienem, ka uzvedibas nodomus nosaka tris
galvenas normas: (1) attieksme pret uzvedibu, (2) subjektiva norma un
(3) uztveres uzvedibas kontrole (perceived behavior control). P&tot citu autoru
darbus (de Jong, Marsili,2006; Basadur,2004; Street,2001), ka ietekmes
faktorus autore pievieno arl proaktivitati, risku, kultdiru un radoSo
pasefektivitati, lai veidotos daudzdimensionala pieeja.

1. att€la atspogulota promocija darba autores izstradata p&tijuma teorctiska
shéma.

) Proaktivita
Attieksme pret roaktivitate Kulttra

uzvedibu 1
N\
) \p—’
e )

Y
Subjektivas - Inovativie
normas > nodomi —
N/
\_ %

-

R
Uztveres - f N —
uzvedibas Risks Radolse.1
kontrole pasefektivitate
\ J

Avots: autores veidots, balstoties uz planveida uzvedibas teoriju.

1. att. Cilvékresuru inovativos nodomus ietekméjoso faktoru teorétiska shema.
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Ka viens no teorétiskds shémas pieradiSanas veidiem tiek izvelets
pienémumu izvirziSanas panémiens. Tiek izvirziti vairaki pienémumi:
1.pétljuma piepémums: attieksme pret inovaciju ir pozitivi saistita ar
inovacijas nodomiem; 2.pétijuma pienémums: uztveres uzvedibas kontrole ir
pozitivi saistita ar inovacijas nodomiem; 3.pétijuma pienémums: proaktivitate
ir pozitivi saistita ar inovacijas nodomiem; 4.pétijuma pienémums: risks ir
pozitivi saistits ar inovacijas nodomiem; S5.pétljuma pienémums: radosa
pasefektivitate ir pozitivi saistita ar inovacijas nodomiem.

3.3. Datu ievakSanas metodika un izlases kopu raksturojums

Anketu izstrade notika Norvegija, autores stazéSanas perioda Stavangeras
universitaté, Inovacijas pétniecibas centra (Centre for Innovation Research).
Staz&$anas periods bija no 2011. gada augusta lidz septembrim, kopa ilga vienu
ménesi. P&tljuma veikSanai, kas atspogulotu shéma izmantotos mainigos,
anketa tika ieklauti 85 jautajumi. Dazas valstis $is skaits ir nedaudz lielaks
vai arl mazaks, bet saistits tikai ar demografisko un aprakstosSo datu
piem&roSanu konkr&tai valstij. Anketa nosaciti ir sadalita 2 dalas, kur pirma
dala ir demografiskie jeb vispargjie dati, un otra dala ietver p&tjjuma shéma
ietverto mainigo atspogulojumu. Aptaujas process galvenokart norisinajas
e-vidé https://www.surveymonkey.net. Kopa tika anketéti 446 Latvijas
studenti, 264 Vacijas studenti, 144 Bulgarijas studenti un 99 Norvégijas
studenti. Anket€Sanas process ir vérsts uz $adu uzdevumu sasnieg§anu:

e analizét cilvekresursu nodomus attieciba uz inovacijas generésanu vai
adaptéSanu un individa radoSuma pasnovérte§jumu (aprakstosa
statistika);

¢ noteikt inovativo nodomu un pargjo teorétiska modela saistibu cieSuma
pakapi, pieradot vai noraidot pétjjuma ietvaros izvirzitas hipotezes
(korelacijas analize);

e noteikt kompleksos faktorus, kas ietekmé individa inovativos
nodomus (faktoru analize), aprobgjot teorétisko petijuma shému.

Kopu izlases veidoSana. Atlasot respondentus, tiek piemérota sistematiska
nejausas izlases atlases metode, kas nosaka geografisko izvietojumu un
studésanu ka raksturlielumus izveles veiksanai.

Latvijas izlases kopas raksturojums. Latviju raksturojoso datu ievak$ana
tika uzsakta 2011. gada 3. novembri. Latvijas izlases kopa tika uzsaktas 446
anketas, no tam pabeigtas 325 anketas. Dzimums. Dzimuma sadalfjuma
proporcija ir nevienlidziga: 256 sievietes, kas ir 78.8%, un 69 viriesi, kas ir
21.2%. Vecuma grupas. Lielaka respondentu vecuma grupa ir: no 18 lidz 22
gadiem — pavisam 194 personas jeb 59.7%. Darba pieredze. Darba pieredzes
sadalijums ir $ads: mazaka neka 1 gads — 31.4% (102 respondenti);

26


https://www.surveymonkey.net/

21.8% (71 respondents) uzradija, ka darba pieredze 1-2 gadi; 19.1% no kopgja
respondentu skaita (62 respondenti) uzradija 3-5 gadu pieredzi;
16.6% (54 respondenti) atzim€ja darba pieredzi vairak neka 5 gadi un
11.1% (36 respondenti) atzina, ka tiem nav nekadas darba pieredzes. Gimenes
loceklu inovativo spéju pakape. Atbildot, vai kads no gimenes locekliem ir
inovativs, sadalfjums ir $ads: 34.2% mingja, ka tie ir tuvi gimenes locekli
(piem@ram, braléni, tantes); 31.1% mingja, ka ,mate”; 28.6% mingja, ka
»masa”; 21.8% mingja, ka ,tevs”; 18.8% —,bralis”; 15.9% respondentu ir
atzimgjusi, ka neviens nav inovativs gimeng, un 4.9% ir atzim&jusi, ka tie ir
vecvecaki. Izglitibas Iimenis. 68.6% respondentu apguva bakalaura vai lidziga
tipa kvalifikacijas izglitibu, 22.2% ir uzgemti magistranttira un 9.2% ir koledzu
studenti. Izglitibas specializacija. Respondentu studiju specializacija ir saistita
ar izlases veidoSanas principiem (galvenokart apkopojot datus par ekonomikas
un uznémgéjdarbibas vadibas virzieniem), tapéc 62.2% jeb vairakums ir studenti
no uznémgjdarbibas vadibas un ekonomikas, 25.8% ir socialo zinatnu parstavji
un pargjie 12.0% ir dazadu specializaciju parstavji, bet neviena no Sim
specializacijam neparsniedz 3.1% limeni. Regionalais sadalijums. Raksturojot
regionalo teritorijas piederibu, lielaka dala respondentu jeb 65.2% ir no
galvaspilsétas un pargjie 34.8% ir no regioniem. Inovacijas studijas kursu
apguve. Lielaka dala jeb 72.0% atzimgjusi atbilzu variantu ,,ja, dazi kursi”;
20.6% nav apguvusi nevienu studiju kursu, kas saistits ar inovaciju, un 7.4% ir
atzZimgjusi atbildes variantu ,ja, diezgan daudz”, kas norada uz apjomigu
inovacijas studiju kursa apguvi.

Norvégijas, Bulgarijas un Vacijas izlases kopu raksturojumi kopsavilkuma
netiek atspoguloti, bet pieejami promocijas darba.

3.4. Faktoru analize un korelacijas analizes rezultati

Faktoru analize ir statistikas metode, kuras svarigakais uzdevums ir mainigo
skaita samazinaSana un mainigo savstarp&jo sakaribu struktiiras noteikSana.
Faktoranalizes meérkis Saja pétijuma bija noteikt cilvékresursu inovativos
nodomus ietekméjoso faktoru atbilstibu teorétiskajam pien€émumam par
dazadu faktoru ietekmi uz individa inovativiem nodomiem un uzvedibu.
Sagrupgjot atlasitos apgalvojumus (pazimes) péc to faktorslodzes, iespgjams
identificet un apziméet faktorus un veikt to novertesanu un noteikt jomas, kas
ietekmé individa inovativo uzvedibu.

Izmantojot galveno faktoru noteikSanas metodi (Principal component
analysis), pazimes tika sagrupétas péc to cieSuma kompleksajos faktoros.
Faktoru analizes rezultata Latvijas un Norvégijas kopas izveidojas 7
kompleksie faktori, bet Bulgarijas un Vacijas kopas — 6 kompleksie faktori,
kas ir tuvu teorétiskaja shéma izklastitajiem piepémumiem. Tomér dazos
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aspektos tajos pastavja ar1 atSkiribas. Sagrupgjot aptaujas anketds atlasitos
apgalvojumus péc to faktorslodzes, autore ir veikusi inovativas uzvedibas
nodomu veidojoSo komplekso faktoru noveértéjumu inovativas uzvedibas
ietekmes novertésanai. Zemak uzskaititi Latvijas kopas kompleksie faktori, bet
iekavas tiek mingti sakotngjie faktori, balstoties uz teorétisko shemu.

1. kompleksais faktors. Citu personu uzskati par individa sp&ju radit jaunas
idejas (subjekfivas normas).

2. kompleksais faktors. Radosuma izpausme (rado§a pasefektivitate).

3. kompleksais faktors. Sabiediibas spgju novertejums (Kultira).

4. kompleksais faktors. Rado$as sp&jas un personigais nozimigums (attieksme).

5. kompleksais faktors. Riska uzgemsanas (risks).

6. kompleksais faktors. Inovativas uzvedibas novértgjums (inovativie nodomi).

7. kompleksais faktors. Spgja kontrolét situaciju, to uzlabot un radit idejas
(uztveres uzvedibas kontrole).

Salidzinot ar teorétisko shému, ir jasecina, ka Latvijas kopa faktoru
analizes rezultata izveidojas 7 kompleksie faktori, kas atbilst teorétiska
modela pienemumam.

Norvégijas kopa ari izveidojas 7 kompleksie faktori, tomér elements
»attieksme” un ,,uztveres uzvedibas kontrole” sapliida vienota faktora, bet dala
jautajumu no elementa ,atticksme” veidoja arT atseviSku komplekso faktoru.
Autore uzskata, ka tada nobide no teorétiskas sh&€mas ir pielaujama un skaidro
to, ka atticksme pret inovativu ideju radiSanu un noteiktas uzvedibas
praktiz€$anu var atskirties. Kopuma jauzsver visu to pasu 7 komplekso faktoru
izveide, kas jau atzimé&ta Latvijas kopa, un ta pierada teorétisko shemu.

Vacijas kopa faktoru analizes rezultata izveidojas 6 kompleksie faktori.
Vacijas respondentu kompleksie faktori ,,inovativie nodomi” un ,uztveres
uzvedibas kontrole” sapliida vienota faktora. Nemot véra to, ka ,,inovativo
nodomu” un ,,uztveres uzvedibas kontroles” jautajumu uzstadiSanas formas ir
lidzigas, autore pielauj So faktoru saplusanu ka logisku. Pargjie kompleksie
faktori sagrupgjas lidzigi ka Latvijas kopa, atbalstot teorctiskas sh&mas
struktiiru.

Bulgarijas kopa faktoru analizes rezultata izveidojas 6 kompleksie
faktori. Kopa saplida ,,inovativie nodomi” un ,atticksme”. Ta ka attiecksmes
jautajumi ir saistiti ar jaunu ideju radiSanu, tad esoSo elementu sapliiSana ir
pielaujama, kaut gan ta ir ne tik logiska ka Vacijas gadijuma. Par&jie 5 faktori
atbalsta teorétisko shemu.

Salidzinot visu 4 valstu kopu definétos faktorus, autore secina, ka tie pilnigi
vai gandriz pilnigi sakrit ar teortiskas shémas piepemtajiem mainigajiem.
Tapec teorétisko shemu var uzskatit par aprob&tu un lietot p&tfjumu veikSanai
citas valstis, ka ar ir apstiprinata veiktas analizes ticamiba. Faktoranalizes
teorija pienem, ka faktoranalizes metode tiek uzskatita par veiksmigu, ja katrs
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kompleksais faktors veido homogénu, viegli interpretgjamu vienibu. P&tljuma
gadfjuma autore uzskata, ka kompleksie faktori ir homogéni, dazu faktoru
sapliSana vienota faktora bija pielaujama un logiska, un var apgalvot, ka
teoretiskas shemas aprobésana ir paveikta un noteikti inovativos nodomus
ietekmejosie faktori.

Petijuma tika noskaidroti kompleksie faktori, kas ietekmeé inovativo
uzvedibu, bet padzilinatai ietekmes noteikSanai autore izv€las korelacijas
analizi, lai pieraditu teoretiskas she@mas ietvaros izvirzito elementu saistibu.
Nemot vera petijuma ierobezojumu, korelacijas analize veikta tikai Latvijas
respondentu grupai.

1. piepémums: attieksme pret inovaciju ir pozitivi saistita ar inovacijas
nodomiem — nav iesp&ams parbaudit, jo no 3 izv€letajiem jautajumiem, kas
raksturo attieksmi, divos nebija iesp&jams noteikt korelacijas koeficientu, tapéc,
ka varbitiba bija zemaka par 99%.

2. pienémums: uztveres uzvedibas kontrole ir pozitivi saistita ar inovaciju
nodomiem — ir apstiprinajies un starp uztveres uzvedibas kontroli un
inovativiem nodomiem pastav korelacija.

3. pienémums: Vvaja un vidgja korelacija pastav visos trijos proaktivitates
jautajumos, tatad varam secinat, ka 3. pienémums ir apstiprinajies un starp
proaktivitati un inovativiem nodomiem pastav korelacija.

4. pienémums: risks ir pozitivi saistits ar inovacijas nodomiem. Autore
secina, ka pienémums ir dalgji apstiprinajies un starp daZiem riska faktoriem
un inovativiem nodomiem pastav korelacija.

5. pienémums: rado$a pasefektivitate ir pozitivi saistita ar nodomiem.
Vidgja korelacija pastav visos trijos rado$as pasefektivitates jautajumos,
korelacija ar tris inovativo nodomu jautagjumiem, tatad varam secinat, ka
pienémums ir apstiprinajusies un starp radoso pasefektivitati un inovativiem
nodomiem pastav korelacija. Autore vélas uzsveért, ka no visiem mainigajiem
tieSi radosSai paSefektivitatei ir ciesaka korelacija, kas norada uz to, ka - jo
augstaks ir individa radoSums, jo lielaka ir individa v€lme izpaust So radosumu
inovativa uzvediba.

Autore secina, ka ir sasniegts pétijuma izvirzitais uzdevums — noteikt
teoretiskas shémas sastavdalu cieSuma pakapi. Tatad varam pienemt, ka
inovacijas nodomus ietekmé dazadi individa 1pasibu un uzvedibu raksturojosie
elementi un tiem ir savstarp&ja sakariba.

3.5. Ekspertu novertéjuma analize

Ekspertu metodes lietoSanas pamatojums. Ekspertu metodes lietoSana ir
nepiecieSama, lai pieraditu saikni, kas turpina jau izvirzito teorgtisko sheému,
kur inovativie nodomi veicina inovativo uzvedibu. Latvijas ekspertu anket€Sana
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notika laika posma no 2012. gada decembra lidz 2013. gada janvarim, taja
piedalijas dazadi profesionali inovaciju joma no nozares un publiska sektora,
kopa intervgjot 14 ekspertus. Galvenie izvirzitie atlases kriteriji — iesaiste
inovacijas pétnieciba, politikas veidoSana vai inovativa uzpe@méjdarbiba un
pieredze vismaz 3 gadi, kaut gan visu ekspertu pieredze pec anketas procesa
realizacijas parsniedza 5 gadus.

Ekspertu rezultatu anketas struktiira. Ekspertu anketas ievada tika
skaidrots petfjuma nozimigums un anketéSanas mérkis, kas ir versts uz ekspertu
viedokla noskaidro$anu par individa nozimi inovacijas procesa. Anketa sastav
no 3 blokiem: 1. bloks: inovacijas un cilvékresursu raksturojums, kas ietver
sevi 10 jautajumus. Bloka tiek noskaidrota cilvékresursu nozime inovacijas
procesa, vai individs ietekmé uzpémuma, regionalo un nacionalo inovacijas
kapacitati; 2. bloks: inovativas uznéméjdarbibas raksturojums, kurda tiek
novertéta inovativa uznémeéjdarbibas vide, $kérsli, pasakumi uzlaboSanai;
3. bloks: respondenta raksturojums. Galvenais apak$nodalas uzdevums —
pieradit individa ietekmi uz uznémuma inovacijas kapacitati (sk. 2. att.).

Autores viens no pétijuma uzdevumiem bija izpéetit cilvékresursu nozimi
inovacijas procesa un uznémuma inovacijas kapacitates cel$ana. Ekspertu
anket€Sana pierada, ka cilvékresursu nozime inovacijas procesa ir ne tikai
biitiska, bet ar1 vadosa, uz ko noradija 13 eksperti.

Attieksm
e pret
uzvedibu

Kultiira

Proaktivitate

-~

Subjektiva Inovativie

Inovativa
S normas =D nodomi

uzvediba
—

Radosa
pasefektivitate

Uztveres
uzvedibas
kontrole

Risks

Avots: autores veidots, balstoties uz ekspertu metodes datiem.
2.att. Inovativas uzvedibas ietekme uz uznémuma inovacijas kapacitati.

Analizgjot inovativas uzn€mejdarbibas veicinasanu, ka bitiski faktori tiek
minéti: infrastruktira tas dazadas formas, ka arl nepiecieSamiba veidot
regionalas inovacijas centru parstavniecibas, zinatnes un nozares sadarbibas
veicinasana un riska finans€juma pieejamibas veicinasana.
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Autore ka svarigu ekspertu anket€Sanas rezultatu vélas uzsvert ekspertu
vienoto izpratni par cilvékresursu nozimi.

3.6. Vispar€jo petijuma iegiito rezultatu interpretacija

Autore nodalas petijuma nobeiguma veic vispargjo rezultatu interpretaciju,
lietojot aprakstoso statistiku. Tas tika veikts ar datorprogrammas Excel un SPSS
17.0 versiju, izmantojot aprakstosas statistikas rikus. Pirmais analizes elements ir
saistits ar cilvékresursu radoSuma pasveértéjumu. Autore izvelas vardu
,»rado8s”; jo termins ,,inovativs” individam nav tik piemerots ka uzpémumam.
Respondentiem tika Itgts novertét, kuram no apgalvojumiem vini piekrit.
Gradacijas skala sastav no 7 pakapém — no ,,Es esmu loti radoss —1” Iidz ,,Es
nemaz neesmu radoss — 7. Novertéjumu ,,Es esmu radoss” katra valsti izvElgjas
dazads respondentu Tpatsvars — vismazakais tas ir Norvégijas kopa, savukart
visaugstakais — Bulgarijas kopa. Atbilzu varianta ,,Es esmu drizak rados$s neka
ne” vislielakais respondentu skaits ir Vacija, bet mazakais — Bulgarijas kopa.
Tresa lielaka atbilzu kategorija — ,,Es drizak neesmu rados$s neka esmu”, ko
parliecinosi vairak izvélas Norvégijas respondenti, bet pargjas valstis sadalijums
ir I1dzigs — vidgji 30% robezas. Jasecina, ka vairakums respondentu Vacijas kopa,
Bulgarijas kopa un Latvijas kopa uzskata sevi par radoiem vai drizak radoSiem,
savukart Norvegija So respondentu ipatsvars ir mazaks (sk. 3. att.).

100%

= Esneesmu radoss.

B Es drizak neesmu
radoss, neka esmu.

75%

B Es dazreiz esmu, bet
dazreiz neesmu radoss.

50%

B Es esmu drizak radoss
neka né.

Procentualais ipatsvars

o S 5
25% Es esmu radoss.

O Esesmu |oti radoss.

0%

Vacija
Bulgarija
Latvija
Norvégija

Valsts
Avots: autores veidots, balstoties uz anketesanas datiem.

3. att. Cilvékresursu radoSuma pasvertéjums Eiropas regiona valstis (%).

Nakamo autore analizé sadalijumu starp vélmi generét inovativu
risinajumu vai to adaptéet. Salidzinot visas 4 valstis, ir jasecina, ka tikai
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Bulgarijas kopa bitiski lielaks ir to studentu skaits, kam patik radit jaunas
idejas. Latvijas kopa, Vacijas kopa un Norvégijas kopa sadalijjums ir loti
lidzigs, apkopojot tas svarstas 40% robezas — radit jaunas idejas un 60%
robezas — lietot pastavosus risindgjumus (sk. 4. att.). Seit jasecina, ka vairakums
valstu studentu (izpemot Bulgarijas kopa) ir vérsti uz adaptéSanu un nevis
generéSanu. Skatot $os pétijuma raditajus caur nacionalas inovacijas kapacitates
raditaju prizmu, nav iespgjams izteikt visparinatus pien€mumus, jo iegtie dati
drizak parada neraksturigu tendenci — Bulgarija, kuras inovacijas kapacitates
limenis ir viens no viszemak novértétajiem Eiropas Savieniba, studentu kopas
rezultati uzrada visaugstakos jaunu ideju generé$anas nodomus.

90 82.7

80 ]

70 - -
~ 59.6 59.1 B Man labak patik
¥ 60 53.7 pielietot
= 50 - eksistgjosus
s 404 41.3 40.9 risindjumus
2 40 -

I:n:. 30 A OMan labak patik
17.3 radit jaunas idejas

20 -

10 - I

0 A

Latvija  Vacija Bulgarija Norvégija
Valsts

Avots: autores veidots, balstoties uz anketéSanas datiem.
4. att. Ideju generesanas un adaptésanas nodomi Eiropas regiona valstis (%).

Nakamais pétijuma jautdjums ir saistits ar to, vai riska uzpemsanas
pakape ietekm¢ inovacijas pakapi. Gradacijas skala sastav no 7 pakapém — no
,Es esmu loti rado§s — 1” lidz ,,Es nemaz neesmu rado$s — 7”7 un riska
novert§jums ar apgalvojumu ,.Sava dziveé es biezi risk&u” 7 pakapju skala
respondents norada ,,pilnigi piekritu” Iidz ,pilnigi nepiekritu”. Atskiribu
parbaudei tika izveléts HT kvadrata tests. Parbaudamas hipotézes:

Hy - ka neietekm€& — pazimes nav saistitas;

H; - ka ietekm& un pazimes ir saistitas.

Ar varbitibu 95%, butiskuma Itmenis — 0.05, var secinat, ka ta ka
asymp.Sig. = 0.193, tad janoraida nulles hipotézi H; un japiepem, ka riska
uznemsanas pakape nav saistita ar inovacijas pakapi. Autore veic riska
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uznems$anas pakapes un inovacijas pakapes saistibas parbaudi ari Vacijas,
Norvégijas un Bulgarijas kopai. Analiz§ot p-veértibu Vacijas kopas un
Norvégijas kopas respondentu sniegtas atbildgs, tiek konstatéts, ka p = 0.000,
tatad riska un inovacijas pakapes ir saistitas un pienemam H;; savukart
Bulgarijas analize norada, ka p = 0.584, tatad pazimes nav saistitas un riska
uzpemsanas pakape neietekm€ inovacijas pakapi. Autore secina: divas no
pétamo valstu kopam (Latvija un Bulgarija) riska un inovacijas pakapes saistiba
nav pieradita ar Hi kvadrata analizi, kas norada uz to, ka naciju cilvékresursu
ipasibas jeb faktori var savstarpéji cits citu gan ietekmét, gan neietekmét.

Dz. Sandbo (2001) inovaciju raksturo ka procesu, kas notiek mikrolimeni
ka fenomens, kuru rada individualas grupas, tomér, savienojoties vairakiem
mikrolimena elementiem, tas partop par procesu makrolimeni. Balstoties uz
pétnicka inovacijas procesa definiciju, promocijas darba autore pétijjuma
apvieno inovacijas kapacitates raditaju pétijumu cilvékresursu ITmeni,
uznémuma un nacijas Itmeni, kas atspogulo teorétisko nostadni, savienojot
mikro un makrolimeni.

4. UZNEMEJDARBIBAS INOVACIJAS KAPACITATES
ANALIZE LATVIJA UN TAS SALIDZINAJUMS AR
EIROPAS REGIONA VALSTIM

Nodalas saturs darba aiznem 27 Ipp., kuras ietilpst 4 tabulas un 23 atteli.

4.1. Inovativas uznéméjdarbibas Kkriteriji un definicijas

Jebkuras valsts konkurétspéja globalaja ekonomika ir atkariga no
uznémumu spéjas radit inovacijas un pariet uz zinasanu intensivam razosanas
nozarém. Jo daudzveidigaka un zinaSanu ietilpigaka bis uzpeémgjdarbiba, jo
ilgtspgjigaka bis ekonomika un augstaks labklajibas limenis noteikta
geografiska teritorija.

Inovacijas kapacitates raditaji, kas raksturo uzn@muma inovacijas kapacitati
un tika ieprieks aprakstiti teoretiskaja dala, ir iedalami ieguldijuma raditajos,
tatad tajos, kas stimul€s inovacijas kapacitati, un iznakuma raditajos jeb tajos,
kas atspogulos, cik liela ir uznémuma spé&ja veikt inovacijas procesu, nonakot
lidz procesa rezultatam. Galvenie 3 iznakuma raditaji, p&c kuriem tiek verteta
uznémuma inovacijas kapacitate, ir:

e jauno vai uzlaboto produktu vai procesu skaits;
e pardoSanas apjoma proporcija kopéja uznémuma apgrozijuma;
¢ intelektuala ipasuma statistika.
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P&c visparpienemtas definicijas inovativs uzpémums ir tads, kas vai nu
piedava jaunu produktu (pakalpojumu), vai izmanto jaunas tehnologijas, lai
razotu produktus daudz efektivaka veida (Oslo Manual, 2005).

Uzpémums ir arl inovativs, ja tiek izpilditi vismaz divi no $adiem trim
kriterijiem (Latvijas Investiciju un attistibas agenttra (LIAA)):

e vismaz 25% pardoSanas apjoma tiek iegfiti no razojumiem, kas nav vecaki
par 5 gadiem;

e pelna no raZojumiem, kas nav vecaki par 5 gadiem, ir vismaz 10 procenti no
kopgjas gada pelnas;

e pardosanas apjoms no jauniem produktiem vai pakalpojumiem ik gadu
pieaug vismaz par 5 procentiem.

Lidzas LIAA pienemtajai inovativa uznémuma definicijai autore min ari
CSP definiciju par inovaciju un inovativu uznémumu. Autore izvélas p&dgjos
gados lietotas definicijas.

Inovacija — jauna vai butiski uzlabota produkta (preces vai pakalpojuma) vai
procesa, jaunas tirgdarbibas metodes vai jaunas organizatoriskas metodes
ievieSana uznémuma praksg, darbavietas organizacija vai argjas attiecibas (2012).

Inovativi aktivs uzpémums - parskata perioda ir veicis inovativas
darbibas, tostarp nepabeigtas un izbeigtas darbibas. Inovativi uzpe€mumi ir tadi,
kas ieviesusia tehnologiskas (produkta un procesa), tirgdarbibas un
organizatoriskas inovacijas (2012).

4.2. Inovativo uzpémumu analize Latvija

Analiz&jot inovativo uzpémumu Tpatsvaru Latvija, autore secina, ka
peédgjo 2 apsekojumu periodos tas ir picaudzis, 2008./2010. g. apsekojuma
sasniedzot 29.9% atzimi (sk. 5. att.). Autore arT uzsver, ka gan riipniecibas
sektora, gan pakalpojumu sektora inovativo uznémumu ipatsvars ir daudz
augstaks ar nodarbinato skaitu virs 250 darbiniekiem un parsniedz 50%
robezu. Zemaks tas ir abas (pakalpojumu un riipniecibas sektora) grupas ar
nodarbinato skaitu no 50 Iidz 249 nodarbinatajiem. Salidzinajumam — péc
Eiropas Savienibas (Community Innovation Survey) datiem par periodu no
2006. 11dz 2008. gadam inovativo uznémumu skaits Eiropa ir virs 50% no
kopgja uzpe€mumu skaita, tap&c jasecina, ka Latvijas ekonomika ve&l ir
nepiecieSsami pasakumi, kas veicinatu inovacijas procesa realizaciju un
inovativo uznémumu skaita pieaugumu.
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Avots: autores veidots, balstoties uz CSP datiem.

5. att. Inovativo uznémumu ipatsvars kopéja uznémumu skaita Latvija
1999./2001. g. — 2008./2010. g. (%0).

Analizgjot inovativo darbibu, p&c autores domam, ir nozimigi saprast,
vai inovativas darbibas rezultata tadi raditdji, ka apgrozijums un
darba raZigums pieaug, un salidzinat tos ar vidgjiem raditajiem valsti.
Empiriski pieradits (Hall, Jones 1999), ka, skaidrojot dazadu valstu
labklajibas atSkiribas, primarais faktors ir razigums. Tapé&c talaka analize
autore noverte, kads ir vid€jais darba raziguma un citu uznémuma raditaju
sniegums vidg&ji nozaré un inovativos uznémumos. No 3.tabulas datiem
redzams, ka 2006.gads ir netipisks ar nodarbinato skaita kriSanos, ka arl
apgrozijuma kriS$anos inovativos uznémumos, jo péc iestaSanas Eiropas
Savieniba 2004. gada S§im raditajam batu japieaug. Ka vienu no
iesp€jamiem nodarbinato skaita samazinasanas iemesliem autore pienem
darba raziguma celSanos.

Salidzinot inovativo uzp@mumu razigumu ar vidgjiem raditajiem
valsti, kur tiek rékinats vid€jais apgrozijums riipniecibas un pakalpojumu
uznémumos, autore konstate, ka inovativajos uznémumos darba razigums
2010. g. ir divas reizes augstaks neka nozaré vidéji un proporcionala
atSkirtba starp inovativa uzn€muma un vid&jiem raditajiem valsti kop$
2006.gada ir palielingjusies (sk. 3. tab.).
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3. tabula

Inovativo uznémumu darbibu raksturojosie raditaji un vidéjais darba
raZigums UN apgrozijums ripnieciba un pakalpojumos
Latvija 2004.—-2010. g

Inovativie uznémumi Rl'lpmecil!ﬁ (B-E) un
Gad pakalpojumos (H)
ads
darba razigums uzpemuma darba raZigums uznémuma
vidgji uz \E/;ienu vidgjais vidgji V’idéj ais
nodarbinato, Ls* apgrozi- uz vienu apgrozijums, Ls*
i jums, Ls* nodarbinato, Ls* pErozijums,
2010. 99 501 8983912 44 272 600 340
2008. 67 082 8276 934 41 338 711372
2006. 42 845 5938 396 28 560 559 570
2004. 30 105 4230680 Nav datu Nav datu

Paskaidrojums: Seit un turpmak teksta un aprékinos 1 EUR = 0.702804 Ls

Avots: autores aprékini*, balstoties uz CSP datiem.

Nakamais inovativas darbibas analizes elements ir — kopgjie izdevumi
inovacijam. Autore, analiz§jot izdevumu pozicijas inovacijam, uzsver, ka no
2004. gada investicijas jaunu masinu un iekartu iegadé parsniedz 80%:
2004. gada — 81%, 2006. gada — 82%, 2008. gada — 95% un 2010. gada — 81%
(CSP). Analiz&jot motivaciju jeb mérkus, kapéc inovativi uznémumi ir
ieviesusi inovacijas sava darba gan riipnieciba, gan pakalpojumos, attiecigi
54.7% un 60.7%, galvenais mérkis ir bijis kvalitates uzlabosana.

4.3. Uznemumu inovacijas kapacitates iznakuma raditaju analize Latvija

Uznémuma inovacijas kapacitati, balstoties uz teorétiskam atzinam, ir
iespgjams analiz€t pec jaunu produktu skaita, apgrozijuma un intelektuala
IpaSuma statistikas. Analiz€jot uzpémumu nakotnes planus ieviest jaunus
produktus, jasecina, ka vairak neka puse aptaujato to ir gatavi darit: 25% ir
projekti, kas saistiti ar jaunu produktu ievieSanu, 24% ir iestrades, 27% ir
ieceres, 45% neplano ieviest, bet 2% nebija viedokla (Sabiedriskas domas
pétijumu centrs (SKDS), 2010). Raksturojot uznémumus, kam ir plani ieviest
nakotn€ jaunus produktus, nepiecieSams analiz€t arm1 uzp€muma eksporta
pozicijas, jo inovativa produkta veiksmi nosaka ne tikai vietgja tirgus noiets,
bet tiesi iesp€jas realizét produkciju arpus nacionala tirgus (sk. 6. att.).
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Analizgjot eksporta apjomu un jaunu produktu ievieSanu, jasecina, ka 43%
uznémumu, kas p&dgjo 5 gadu laika ir ieviesusi jaunu produktu vai to plano
darft, eksports veido 51-90 % no kopgja tirdzniecibas apjoma.

OP&dgjo 5 gadu laika
IRIEVIESIS un

Eksport& 91%-100% [n=89] akotng PLANO
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1

o

I3 e =
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nakotnéd NEPLANO
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0 %0 100 pakotns NEPLANO
Ipatsvars, (%)

Avots: autores veidots, balstoties uz SKDS datiem.

6. att. Eksporta apjoma un jauno produktu ievieSana uzpémuma
Latvija 2010. g. (%).

Nakamais analizes elements ir inovativas darbibas apgrozijums
(sk.7. att.).
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Avots: autores veidots, balstoties uz Eurostat un CSP datiem.

7. att. Inovativas darbibas apgrozijums kopéja uznémuma videja
apgrozijuma Latvija 2004. g. — 2008. g. ( Ls).
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Analizes rezultata tiek noveérots, ka 2008. gada attieciba pret 2004. gadu ir
verojams inovativas darbibas apgrozijuma pieaugums — attieciba pret kopgjo
uznémuma apgrozijumu. Tomér, nemot vera to, ka nav pieejami dati par 2009.—
2013. gadu, nav iesp&jams noteikt tendenci uz esoSo datu pamata. Inovativas
uzpémgjdarbibas ipatsvars 2004. gada veido 5.1%, 2006. gada — 3.4%, bet
2008. gada — 5.9%.

Intelektualais ipaSums ir termins, ar kuru $a gadsimta otraja pusé apzime,
kopa nemot, autortiesibas, blakustiesibas un riupnieciskd Tpasuma tiesibas.
Analizgjot patentu skaita dinamiku Latvija, autore secina: lielakais patentu
skaits ir bijis tie§i krizes gados, proti, 2008.-2009. gada, kas, iesp&jams, ir
skaidrojams ar N. Kondratjeva ,,garo vilnu” teoriju, ka tie$i krizes laika tiek
raditas inovacijas (sk. 8. att.).
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Avots: autores veidots, balstoties uz Patentu valdes datiem.

8. att. Latvijas pieteic€ju patentu pieteikumu skaita dinamika Latvija
2000.g. — 2011. g. (gb).

Lidzigi ka ar patentiem, tiek novérots, ka lielakais pre¢u zimju skaits un
dizainaparaugu skaits ir bijis 2008. gada, kam seko kritums.

4.4. Inovativo uznémumu salidzinajums Latvija un Eiropas regiona valstis

Autore pétijumu veic Latvijas, Bulgarijas, Vacijas un Norvégijas griezuma,
tapéc nepiecieSams analiz€t So Eiropas regiona valstu inovativas
uznéméjdarbibas raditajus, ka ar1 Eiropas Savienibas vid€jos raditajus
(ES 27). Latvijas ripniecibas un pakalpojumu sniedz&ju uzpémumi ir treSie
katrakie inovaciju aktivitaté un sadarbibas joma Eiropas Savieniba (ES), liecina
ES statistikas biroja ,,Eurostat” dati. ,,Eurostat” aprékini liecina, ka Latvija
29.9% rupniecibas uzp€mumu un pakalpojumu sniedzg&ju izmanto inovacijas,
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kas ir tikai nedaudz vairak neka Bulgarija un Polija, kur inovativo uznpémumu
kopgjais patsvars ir attiecigi 27.1% un 28.1% (sk. 9. att.). No uznémumiem,
kas Latvija sava darba ievie$ inovacijas, 29.1% to dara sadarbiba ar citiem
uznémumiem vai institicijam. Inovaciju ievieSana 20.6% uzp€mumu
sadarbojas ar citam ES dalibvalstim vai kandidatvalstim, 5.1% — ar ASV
institlcijam vai uzpémumiem, bet tikai 4.4% izmantoja partnerus Kina vai
Indija. Inovativakie uzn@mumi péc ,,Eurostat” datiem ES valstu vidi ir Vacija,
kur inovacijas aktivitate sasniedz 79.3%.

Vidgji ES 27 inovacijas aktivitates limenis rapniecibas un pakalpojumu
snieg8anas uznémumos ir 52.9% (sk. 9. att.). Norvégija kopgjais inovativo
uznémumu skaits ir 43.5%, kas ir zemaks par Eiropas Savienibas vidgjo
raditaju. Analiz€jot sadarbibas potencialu, nemti dati par uzpémumiem, kas
aktivaja uznéméjdarbiba piedalijas no 2008. lidz 2010. gadam.
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80 79.30 inovativo aktivitati
70
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2 50 institdcijam - ES
s g 43.50 27/kandidatvalstis
g 407 i O Inovacijas sadarbiby
s 29.90 i novacijassadarbiba ar
= 30 27.10 ' citiem uzpémumiem vai
: institacijam - ASV
20 : ¢ M
A B Sadarbiba arKinu
10 i
0 L
~ Y 2 = .2
N = = = i
o) l§0 & % oy @ Sadarbiba arIndiju
w 5 > 3 Z
a )
Z

Avots: autores veidots, balstoties uz Eurostat datiem.

9. att. Inovativo uznémumu ipatsvars kop€ja uznémumu skaita un sadarbibas
valstu §kérsgriezuma Eiropas regiona valstis 2008. g. — 2010. g. (%0).

Tika vértéta produktu un procesu inovacija (tehnologiska inovacija), ka ari
marketinga un organizacijas inovacija (netehnologiska inovacija). Apkopotie
dati liecina, ka 26.5% ES 27 uzpémumu inovaciju ievie$ana sadarbojas ar
citiem uznémumiem, augstskolam vai petniecibas instititiem, savukart par&jie
palaujas uz saviem ieksgjiem resursiem. No ES 27 uzp€mumiem, kas izmanto
inovaciju ievieSana argjo palidzibu, 11.4% partnerus meklga pargjas
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26 Eiropas valstis, 3.1% — ASV, bet 2% — Kina vai Indija. Salidzinot ar citam
Eiropas Savienibas valstim un vid&jiem raditajiem, autore uzsver, ka inovaciju
sadarbibas joma ar ES valstim Latvijai ir augstaks raditajs — 29.1%, kas ir ar1
augstaks neka Eiropas Savieniba vidgji. Augstaks raditajs neka Latvijai ir
Norvegijai, savukart Vacija, kas ir inovativas uznémgjdarbibas lidere, sadarbiba
gan ar ES valstim, gan ar ASV neparsniedz Eiropas Savienibas vidgjos
raditajus. Autore pienem, ka sadarbibas Ipatsvars neapSaubami nerada jaunas
zinasanas un inovativas uznémejdarbibas Tpatsvara paaugstinasanos.

Nakamais analizes elements ir inovativas darbibas apgrozijuma ipatsvars
kopgja apgrozijuma (sk. 10. att.). Sis raditajs tiek defindts ka attieciba starp
apgrozijumu no produktiem, kas ir jauni uznémumam un jauni tirgum, un to
procentuala attieciba kopg&ja apgrozijuma.
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Avots: autores veidots, balstoties uz Eurostat datiem.

10. att. Inovativas darbibas apgrozijuma ipatsvars kop€éja apgrozijuma
Eiropas regiona valstis 2004. g.2008. g. (%0).

Analizgjot 2004.-2008. gada datus par inovacijas rezultata iegita
apgrozijuma Ipatsvaru kop&ja apgrozijuma, var secinat, ka Eiropas Savieniba
tas ir vidgji 13% robezas. Augstakais no visam petamajam valstim tas ir
Vacija — virs 15%, tad seko Bulgarija, kuras apgrozijuma raditaji ir virs 10%
atzimes. Savukart Latvijas un Norvégijas raditdji ir salidzino§i zemi un svarstas
vidgji 5% robezas. Raditajs ir iegits ka uznémumu apgrozijums no jauniem vai
bitiski uzlabotiem produktiem, to dalot ar kopg€o uzp€mumu apgrozijumu
populaciju. No vienas puses, Vacijas [imenis norada uz noteiktu likumsakaribu
ar inovacijas kapacitates augsto sniegumu, bet vienlaikus neizskaidro, kapéc
Norvégija tas ir tik zems, taéu Bulgarija — salidzino§$i augsts. Autore pienem, ka
inovacijas apgrozijuma Ipatsvars Kop€ja apgrozijuma nevar tikt uzskatits par
objektivu raditaju inovacijas kapacitates noteiksanai.
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Apkopojot Latvijas un Eiropas regiona statistisko datu analizi, autore
secina, ka inovativo uzpémumu ipatsvara dinamika Latvija uzlabojas,
tom@r, salidzinot ar vidgjiem Eiropas raditajiem, ka ari ar raditajiem Norvégija
un Vacija, ir nepiecieSami biitiski inovativas uznémejdarbibas veicinasanas un
motivacijas uzlabojumi. Negativa autorei Skiet tendence, ka loti apjomigas
investicijas tiek veiktas iekartu un masinu iegadg, jo, lai gan tas ir nozimigs
solis produktivitates cel$anai, tomér vienlaikus nepictickami tiek investéts P&A
darbiba. Apgrozijums no inovativas darbibas Latvija ir mazaks neka Eiropas
Savieniba vidgji par 6%, ka arT P&A izdevumi uz vienu iedzivotaju
uznémumos nevis bitiski, bet pat kritiski (vairak neka 30%) atpaliek no
Eiropas Savienibas vid€jiem raditajiem.

4. tabula
Iesniegto Eiropas patentu skaita dinamika Eiropas regiona valstis
2008.— 2012. g. (gb. uz 1 miljonu iedzivotaju)

Eiropas patentu pieteikumu skaits
Valsts
2008 2009 2010 2011 2012
Bulgarija 32 32 35 30 39
Vacija 33405 30486 33124 33464 34167
Latvija 54 61 48 35 57
Norvégija 760 784 858 802 804

Avots: autores veidots, balstoties uz Eiropas Patentu iestades datiem.

Analiz€jot Eiropas patentu pieteikumu statistiku, autore secina, ka kop$
2008. gada visa FEiropas Savieniba ir v€rojams patentu pieteikumu skaita
pieaugums. Analizétajam valstim - Vacija, Latvija un Norveégija, tas ir izteikts,
bet Bulgarija pieteikumu skaita pozitiva dinamika nav vérojama.

4.5. Inovativas uznémeéjdarbibas ekonomiskais pienesums

Promocijas darba izstrades gaita autore vE€lgjas noskaidrot inovacijas
ekonomisko pienesumu hipotétiskajam uzp€mumam. Meérka sasniegSanai
autore izvelgjas dinamiska modela konstruéSanu un simulaciju, jo, p&c autores
veikta pétjjuma rezultatiem, Iidz Sim veiktie p&tfjumi nav prognozgjusi
inovacijas ekonomisko pienesumu Latvija, uzp€muma Itmeni. P&tjjuma autore
izmanto plismas dinamisko modeli, lai prognozetu, kadi ir iep€mumi no
inovativas darbibas uznémuma. Autore, balstoties uz SKDS pétijumu ,,Jaunu
produktu izstrade Latvijas uzn@mumos”, izdara talak min€tos pienémumus.
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Jauno produktu skaits. SKDS pétfjums vid&ji norada 4 produktus 5 gadu
laika, tatad vid&ji 0.8 produkti gada. Autore pienem mainigo 1 produktu ar
funkciju NORMAL (funkcija rada izlasi, kas tiek izkliedéta ar
normalsadalijumu no videjas vertibas).

Jauno produktu skaits izstradé. Pienemot, ka jauno produktu skaits, kas ir
ieviesti, ir 0.8 produkti gada (SKDS), autore pienem, ka produktu skaits, kas
atrodas izstrades stadija, ir lielaks — vismaz 3 produkti. Piepémums ir balstits uz
faktu, ka tikai noteikts procents izstrazu un produktu tiek komercializets, bet
vairakums paliek izstrades stadija un netiek komercializéti — finansialu,
kvalitates vai kadu citu apstaklu dgl.

Iepémumi no 1 inovativa produkta. Autore piepem ienémumu Iimeni no
1 inovativa produkta $adi: 2008. gada péc Lursoft datiem vidgjais viena
uznémuma apgrozijums Latvija veidoja 550 000 Ls, bet ,,Eurostat” dati liecina,
ka inovativas uznémgjdarbibas apgrozijums bija 5.9% no kopg&ja apgrozijuma
jeb 32 450 Ls. Balstoties uz SKDS datiem, ka tiek raditi 0.8 produkti gada,
autore pienem, ka inovativas uzne€mejdarbibas apgrozijums ir balstits uz radito
1 produktu gada, noapalojot iepriek§ pienemto pienémumu 0.8. lzmantojot
funkciju NORMAL, tiek noteikts vid&jais ien€mums no 1 inovativa produkta
~ 32450 Ls gada.

Iepémumi no inovativas darbibas. Autore piepem, ka, uzsakot inovativas
darbibas paplasinasanu, uznpémuma ienémumi no inovativas darbibas ir
32450 Ls. Aprekina pamatojums aprakstits ,Jep€émumi no 1 inovativa
produkta”.

Izdevumi produkta ievieSanai tirgii. Izdevumi jaunu produktu ievieSanai
tirg var veidot Iidz pat 70% no kop&jam produkta attistibas izmaksam. Autore
pienem, ka hipotétiskaja modeli Sie izdevumi veido 35% no kopgjiem
inovativas darbibas ienémumiem, jo modell netiek analizEtas visas izmaksas,
bet tikai saistitas ar inovativo darbibu, tatad procentuali tam ir jablt mazakam
neka, ja tiktu analiz&tas visas izmaksas.

Izdevumi pétnieciba un jaunu produktu attistiba. Inovativs ir tads
uznémums, kas vismaz 2% no sava apgrozijuma invest€ jaunu produktu
attistiba un p&tnieciba. Autores modeli p&tnieciba un jaunu produktu attistiba ir
sadalita 2 dazadas pozicijas. Ta ka modeli ir tikai ienémumi no inovativas
darbibas, tad nav iesp&jams piemérot 2% principu uz apgrozijumu, jo tas
neattiecas uz visu uznémuma apgrozijumu. Tapéc autore pienem, ka uznémums
20% iegtto ien€mumu no iepriekseja gada inovativas darbibas investes jaunu
produktu attistiba. Ari saskana ar LIAA apsekojumu (2012) inovativie
uznémumi 11dz pat 30% no apgrozijuma investé jaunu produktu attistiba.
Paréjie izdevumi. Ar pargjiem izdevumiem modelt tiek paredzeti
administrativie jeb atbalsta funkciju izdevumi (gramatvediba, logistika u.c.),
kas p&c pien€muma veido 30% no inovativas darbibas iepdmumiem.
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Nakamaja sol1 tiek veidota plismu diagramma (sk. 11. att.). ,,Krajums” ir
termins, ar ko apzimé jebkuru vienibu, kas laika gaita uzkrajas vai tiek izlietota.
»Plisma” ir izmaigu temps krajumos. P&tfjuma par krajumu tiek uzskatiti
Llenémumi no inovativas darbibas”.

= b
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Avots: autores veidots ar programmu PowerSim 5.

11. att. Inovativas darbibas iepémumu - izdevumu prognozes pliismas
hipotetiskais modelis.

Darba autore veica dinamiska modela simulaciju ar PowerSim5 programmu.
Mainigie un konstantes ir konstruéti pliismas diagramma, lai sp&tu hipot&tiski
prognozet, kadi ir ienémumi no inovativas darbibas. Veidojot simulaciju
aprékinus, autore izlemj, ka objektivakais ir 5 gadu simulacijas modelis.
Autore, ar plismas diagrammas palidzibu, vélas noteikt tikai tos finansu
lidzeklus, kuru plisma ir saistita ar jaunu produktu radiSanu.

Balstoties uz simulacijas rezultatiem, laika posma no 2014. gada 1. janvara
lidz 2019. gada 1. janvarim uzpémums savus ienémumus no inovativas
darbibas ir palielinajis par 30% — 32 450 Ls 2014. gada pieaug lidz 42 199 Ls
2018. gada beigas (sk. 12. att.), tomer pec simulacijas rezultatiem var noverot,
ka inovativas darbibas ienémumi neattistas linearas taisnes virziena.
Iepémumos ir vérojami gan pieauguma, gan ari krituma periodi, kas
izskaidrojami ar to, ka ienémumi no inovativas darbibas atkarigi no ta, cik
veiksmigi ir bijusi inovativie produkti. Jauzsver, ka nedaudz pieaugot
izdevumiem produkta ievieSanai tirgii, palielinas arT iep€mumi no inovativas
darbibas. Laika periods 5 gadi tiek pienemts tapéc, ka $ads laika periods
uzskatamak parada ienémumu izmainu dinamiku, jo parak gara laika perioda
prognozgsanas precizitate aizvien sartk.
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Avots: autores veidota simulacijas prognoze ar PowerSim5, balstoties uz hipotétisko modeli.

12. att. Inovativas darbibas ienémumu — izdevumu pliismas laika un
vertibu simulacija 2014. g. — 2018. g. ( Ls).

Ar finanSu plismas modela diagrammu autore pienem, ka vidusmera
uznémums, kur§ rada 1 inovativu produktu katru gadu un pirmaja gada
giist no inovativas darbibas ienémumus 32 459 Ls (46 185 EUR) apjoma, 5
gadu laika sp€j par 30% palielinat savus ienémumus no inovativas darbibas.
Tomér janem véra, ka inovativas darbibas iepémumu pliisma nav vienmeriga,
ta ir paklauta svarstibam, ko nosaka inovativa produkta attistiS8anas un
ievieSanas tirgl veiksmes un kompetences nosacijumi. Piemérojot katra
uznémuma specifikai, uzpémums ar dota modela palidzibu var simulét savus
inovativas darbibas ienémumus un ar to saistitos izdevumus. Procentualais
izdevumu Ipatsvars lauj ar konstantem model&t izdevumu apjomus.

Uznémumi ir ekonomikas dzingjspeks, tap&c ari ar hipotetiska modela
palidzibu ir iesp&jams novertét inovacijas ekonomisko pienesumu. Ekonomiska
pienesuma aprékina no 2014. g 1. janvara lidz 2019. g. 1.janvarim viena
uznémuma inovacijas ekonomiskais pienesums (neieklaujot pamatdarbibu)
veido 194 646 Ls ( 276 956 EUR). Autore uzskata, ka §1 summa ir batiska un
pierada to, ka inovativas darbibas pienesums uznéméjdarbiba ir augsts.

Balstoties uz CSP inovativas darbibas apsekojuma datiem (2010), kuros tika
konstatéts, ka inovativo uznémumu Ipatsvars 2008.—2010. g. perioda ir 29.9%,
autore aprékina prognoz&jamo inovativas darbibas pienesumu. Vidgjais
inovativo uzpémumu skaita pieaugums Latvija no 1999. gada lidz 2010.
gadam ir 2.12%, tatad, balstoties uz 2008.-2010. g. datiem, tiek piepemts, ka
inovativas darbibas Tpatsvars 2018. gada beigas varétu bat vismaz 32%. CSP
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datu bazeé informacija par ekonomiski aktivam statistiskam vienibam ir
pieejama par laika posmu no 2004. Iidz 2011. gadam. Balstoties uz Siem
datiem, tiek aprekinats, ka vid&jais uznémumu skaita pieaugums minétaja laika
perioda ir 6.37% gada. Pedgjie pieejamie CPS dati liecina, ka 2011. gada
komercsabiedribu skaits bija 72 708, veicot aprékinus un par vidgjo pieauguma
tempu pienemot 6.37%, tiek aprékinats, ka 2018. gada kopgjais uznpémumu
skaits bus 112 025 uzgémumi, tiek pienemts, ka 32% jeb 35 848 no tiem veiks
inovativo darbibu.

Balstoties uz hipotetiska modela simulaciju, ka 2018. gada viena uzp€muma
inovativas darbibas iepémumi biis 42 199 Ls, prognoz€jamais inovacijas
ekonomiskais pienesums Latvija bas 1.5 miljardi Ls jeb 2.2 miljardi EUR
(aprekina lietota noapalosana). Autore vélas uzsvert, ka hipotStiskais modelis
neieklauj sevi demografiska, ekonomiska cikliskuma un citus elementus,
kuriem ir ietekme uz inovativas darbibas pienesumu.

5. LATVIJAS NACIONALAS INOVACIJAS
KAPACITATES ANALIZE EIROPAS REGIONA VALSTU
KONTEKSTA

Nodalas saturs darba aiznem 45 Ipp., kuras ietilpst 16 tabulas un 24 atteli.

Nacionalo inovacijas kapacitati pozitivi ietekmé vai kave argjie un ieksgjie
faktori. Analiz€jot daudzveidigo ietekmes faktoru p&tijumus un balstoties uz
Inovacijas tablo piedavato sastavdalu aprakstu jeb Inovacijas indeksu
(Innovation Index), kur§ par nacionalas inovacijas kapacitates raditajiem
uzskata cilvékkapitala izglitibas [imeni (personas ar vidgjo izglitibu, doktorantu
skaits u.c.), ka arT finansgjumu un atbalstu, autore darba izvelas detaliz&ti pétit
Cetrus nacionalo inovacijas kapacitati ietekmgjoSus faktorus: ,izglitibas
sisttma”, ,.finans€juma pieejamiba”, ,zinatnes infrastruktira” un ,,inovacijas
infrastruktiira”. Visu So faktoru kopums lauj pozitivi attistities augstam
nacionalam inovacijas kapacitates sniegumam inovacijas procesa, lietojot
zinatnes un inovacijas infrastruktiiru, realiz§jot veiksmigu sadarbibu, pie
nosacijuma, ka ir pietickams ieks§¢jais vai ar¢jais finanséjums.

5.1. Latvijas inovacijas kapacitates ietekmes faktoru izvertéjums Eiropas
regiona konteksta

Stratégija ,,Eiropa 2020” pauz, ka inovacija ir labakais Iidzeklis Eiropas
turpmakai attistibai, savukart izglitiba ir pamatelements. Pirmais nosacijums,
rundjot par izglitibu ka inovacijas dzingjspeku, — izglitibas kvalitatei ir jabiit
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pictickamai un atbilstoSai darba un noieta tirgus prasibam. Nacijas ar augstu
inovacijas kapacitati uzrada augstu studentu skaitu inZenierzinatnu un dabas
zinatnu nozarés. To skaits ir tuvu vai parsniedz 30% atzimi. Latvijas studentu
zinatnu nozaru izvéles struktiira liecina, ka aptuveni 34-55% studentu (2008.—
2011. g.) ir studgjusi un absolv&jusi socialo zinatnu jomas, mazak neka 10%
studgja inZenierzinatnes, dabaszinatnes un citas eksaktas nozares. Analizgjot
doktora gradu ieguvuSo personu skaita struktiiru studiju tematisko grupu
Skersgriezuma, jasecina, lielakais Tpatsvars ir trijas grupas: inZenierzinatnes;
dabas zinatnes, matematika un IT un socialas zinatnes, un kopuma doktora
gradu ieguvu$o personu skaits Latvija pieaug. Daudzi pétijumi (ESAO
1999,2009),) un noverojumi (1US, 2010) uzsver doktorantu skaitu ka vienu no
inovacijas kapacitates raditajiem un ietekmes faktoriem, tapéc doktorantu
skaita pieaugums ir svarigs inovacijas kapacitates attistiSanai nacionala liment.

Inovacijas atbalsta infrastruktiira tiek definéta ka organizaciju kopums,
kas aktivi sadarbojas un lieto instrumentus, lai atbalstitu inovacijas procesu
uzp€mumos, tada veida arl saskana ar Inovacijas tablo kompleksa Inovacijas
indeksa ieguldijuma raditaju novért€sanu — ir viens no raditajiem, kas raksturo
nacionalo inovacijas kapacitati. P. Kuke (Cooke) (2001) atzist, ka ,,inovacijas
infrastruktiira” vai ,,miksta infrastruktira” un ,tikla infrastruktiira” termini tiek
plasi izmantoti, lai aprakstitu uznémumu atbalsta sistému. Jauzsver, ka lidz pat
2012. gada junijam Latvija nepastavéja datubaze vai instruments, kas
klasificétu un apkopotu inovacijas atbalsta struktiiras vienkopus. Latvijas
Tehnologiskais centrs InnoLaSME (Co-ordinated Set of Innovation Support
Services for SMEs in Latvia) projekta ietvaros apkopoja informaciju par
Latvija pieejamo inovacijas atbalsta infrastruktiiru. Projekta ietvaros tika
apzinatas 189 inovacijas atbalsta institiicijas. Analizgjot piedavatas inovacijas
atbalsta infrastruktiras klasifikacijas iespgjas, autore veido savu inovacijas
atbalsta infrastrukttras klasifikaciju. Tas galvenokart ir 4 veidu atbalsta
institlicijas un organizacijas (sk. 13. att.). Jasecina, ka Latvija nepietickami
aktiva darbiba notiek zinaSanu radiSanas un tehnologiju, zinaSanu parneses
jomas.

Inovacijas tablo Inovacijas indeksa divas nodalas, novért€jot nacionalo
inovacijas kapacitati sadala ,,Uzpémuma aktivitate”, noveérteé ari to, vai
uznémumi sadarbojas ar zinatnes parstavjiem un citiem uzgpémumiem, ka ari ne
mazak svarigs veicinaSanas raditajs Inovacijas tablo ir nacionalie izdevumi
publiskaja sektora. Tap&c gan zinatnes infrastruktiira, gan tas sadarbiba ar
uznéméjiem ir svarigs nacionalas inovacijas kapacitates raditajs. H.Boters
(Boter) un A.Lundstroms (Lundstrom) (2005) sava pétijuma ir konstatéjusi, ka,
uzlabojoties sadarbibai starp uzpémumiem un universitatem, izredzes
nakt klaja ar jauniem produktiem tirgii pieaug.

46



« NVO - ZINIS, + Zinatanu
Lidere, tehnologiju
=

2¢O, « Biznesa
EEN inkubatori
PIREYS « Pasvaldibas
+ Pasvaldibas

« Valsts iestad

o )

+ Zindtnes un TPK
tehnologiju + Kompetences
parki, centri

+ Klasteri

+ Universitates,
+ instititi
+ Uznémumu

\_ P&A nodalas J

Avots: autores pétijums.

L

13. att. Inovacijas atbalsta infrastruktiiras klasifikacija Latvija péc
atbalsta veida 2012. g.

Latvija nav izveidojusies motivgjosa vide, kas zinatniekuS iesaistitu
uznémgéjdarbiba, palidzot uznémumu intelektualo sp&ju attistitibai, ka tas ir
raksturigs augsti tehnologiskiem uzpémumiem. Latvija augstakas izglitibas
sektora strada vairak neka 70% zinatnieku (IZM, 2012), kas norada uz
nelidzsvarotu zinatnes un uzpéméjdarbibas zinatniska potenciala iesaisti
uznéméjdarbibas aktivitates, un tas dal&ji skaidrojams ar Ipasi veidotu stimulu
triikumu nacionala Itmeni. Zinatnes infrastruktiiras joma pastav arl personala
problémas. Latvija ir 136 zinatniskas institiicijas, tome&r kopuma Latvija pilna
darba laika ekvivalenta izteiksmé ir tikai 3621 zinatpu doktors, kas ir pat
mazak neka 2000. gada. No tiem augstakas izglitibas sektora strada 2596
(71.7%) zinatniskie darbinieki, valsts p&tnieciskos instittitos — 708 (19.6%), bet
uzpéméjdarbibas sektora — tikai 317 (8.7%).Zinatniecku un uznéméju
sadarbibas situacijas izp&tei autore analizé datus, kuri iegiti LIAA pasttita
pétijuma ,Jaunu produktu izstrade Latvijas uzpémumos”, ko veicis
Sabiedriskdas domas pétfjumu centrs SKDS. Pétijuma gaita tika apzinats, cik
liela méra uznéméji sadarbojas ar zinatniekiem, lai raditu jaunus produktus.
P&tfjuma rezultati rada, ka produktu izstrades laika tikai 38% no uznémumiem
sadarbojas ar zinatniski p&tnieciskajam institlicijam vai zinatniekiem.

Finanséjuma pieejamiba uzpemeéjiem inovacijas procesa attistiSanai ir
viens no noveértéSanas raditajiem Inovacijas Savienibas tablo. Balstoties uz
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Inovacijas Savienibas tablo 2011, sadala ,,Finanses un atbalsts” atrodams , ka
Latvija ierindojas  viena no priek§peéd&jam vietam Eiropas konteksta.
Analizgjot raditaja dinamiku, no 2008. lidz 2011. gadam, autore secina, ka
biitiskas izmainas nav notikuSas. Latvija 2008. gada iep€ma 23. vietu,
2009. gada — 22. vietu, 2010. gada — 25. vietu un 2011. gada — 22 vietu.

Eiropas struktiirfondu nozime ir neaizstdjama, lai Tstenotu inovaciju
politiku Latvija, jo to Iidzekli ir versti uz atbalstu inovacijai un tas
komercializacijai. Iepriek§eja planoSanas perioda (2007-2013) atbalsts, kas
atveléts uzpémgjdarbibas un inovacijas veicina$anai, veidoja vairak neka
538 miljonus Ls, kas tika pieskirti 2. darbibas programmas (DP2) ,.Inovacija un
uznéméjdarbiba” ietvaros.

Riska kapitala tirgus Latvija ir pozicionéjams ka mazs. Tirgus attistiba
ir agrina stadija — Latvija riska kapitala proporcija ir viena no zemakajam
Eiropa: 0.03% no IKP Latvija pret 0.314% Eiropas vidéjo (Eurostat, 2012).
Baltijas Inovaciju fonds savu darbibu uzsaka 2012. gada 27. septembr1 ka
Latvijas, Lietuvas, Igaunijas un Eiropas Investiciju fonda (EIF) sadarbibas
iniciativa. Ta ir ieguldjjumu iniciativa, lai palielinatu riska kapitala
ieguldijumus Baltijas valstu uzpémumos. Riska kapitala fonda ,,BaltCap”
parstave Astra Neimane min, ka:,,PE€dgjo desmit gadu laika (2002.-2012.9.)
Latvija ieguldijusi aptuveni 55 miljonus EUR (38.5 miljoni latu)
38 uzp@mumos, bet $1 statistika nav pilniga, jo tirgl darbojas arT citi fondi”
(LETA, 2012). P&c bijusa ekonomikas ministra Daniela Pavluta teikta: ,,(..) no
valsts puses ieguldijums riska kapitalos bijis 34.7 miljoni latu” (LETA, 2012).
LGA informacija liecina, ka atbalstitie riska kapitala fondi ir finanséjusi ap
50 Latvijas uznémumu.

5.2. Latvijas un Eiropas regiona valstu konkurétspéjas un nacionalas
inovacijas kapacitates raditaju analize

Ar konkurétspgju ekonomika un uznémeéjdarbibas teorija saprot uznémuma,
nozares vai valsts sp&ju pardot savus produktus, preces vai pakalpojumus tirgi.
Globalizacijas un starptautiskas tirdzniecibas attistibas dél katrai valstij arvien
butiskaka klust tas konkurétspgja pasaules tirgos. Jedziens ,,konkurétsp€ja” ir
butisks misdienas un ta nozime tikai pieaug, tapéc vairakas starptautiskas
organizacijas ir sniegusas savus defingjumus.

Konkuretsp&ju katru gadu analizé vairakas starptautiskas organizacijas:
Pasaules Ekonomikas forums (World Economic Forum), Sveicgé bazéts
Konkurétspgjas p&tniecibas centrs (World Competitiveness Centre), Irijas
Nacionalas konkurétsp&jas padome (National Competitiveness Council) u.c.
Katra organizacija veido savu konkur€tspgjas indeksu, kas ir balstits uz
vairakiem raditajiem. P&c autores domam, viens no detalizétakajiem, ka arl
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tads, kura ir ieklauts parskats par inovaciju, ir Pasaules Ekonomikas foruma
Globalas konkurétspg&jas parskats (GKP).

Latvijas konkurétspéjas noteik§anai péc GKP metodes autore analizé ar1
Latvijas attistibas posmus un parejas no viena ekonomiska posma uz citu.
Analizgjot IKP uz vienu iedzivotaju faktiskajas cenas, autore secina, ka Iidz
2006. gadam Latvija saskana ar GKP klasifikaciju atradas 2. attistibas posma
,»uz efektivitati virzitu” ( efficiency driven), toties kops 2006. gada, parsniedzot
9000 USD (6858 EUR) atzimi uz vienu iedzivotaju, Latvija ir pargajusi uz
tranzitstavokli starp 2. (uz efektivitati virzitu) un 3. (uz inovacijam orientétu)
(innovation driven) attistibas stadiju. Analizgjot Latvijas, Vacijas, Bulgarijas,
Norvégijas un Eiropas Savienibas vid€jos raditajus, secinajumi ir $adi: Latvija
kops 2010. gada faktiskajas cenas IKP uz vienu iedzivotaju nav kapinajusi,
nedaudz augstaks IKP Iimenis ir bijis laika perioda no 2006. Iidz 2008. gadam
(sk. 14. att.).Salidzino8i zemaki raditaji ir Bulgarijai, savukart Vacijas sniegums
ir virs Eiropas vidgja. Vacija kop§ 2000. gada IKP uz vienu iedzivotaju ir
kapinajusi no 26.3 takst. EUR Iidz 30 takst. EUR. Norvégijas raditaji butiski
parsniedz Eiropas vidgjos raditajus, kas, pec autores domam, saistits ar
augstajam sarazotas produkcijas un pakalpojumu izmaksam.
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Paskaidrojums: melnas (horizontalds) linijas attéla nordda ekonomiskas attistibas posmu robezas.

Avots: autores veidots, balstoties uz Eurostat un GKP datiem.

14. att. IKP uz vienu iedzivotaju Latvija un Eiropas regiona valstis
2000.9.-2011. g. (tukst. EUR).
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Analizgjot GKP ekonomiskas attistibas posmus, autore secina, ka inovacija
ir nozimiga konkurétsp&jas nodrosinasana ikviena valstt. GKP ekonomiskas
attistibas metode uzsver, ka tieSi tada ekonomiskas attistibas stadija, kuras
dzingjspeks ir inovacija, spg iepemt augstu ekonomisko novertgjumu.
Balstoties uz So metodi, autore uzskata, ka nenoliedzama ir saikne starp
konkurétsp&ju un inovaciju ka tas attistibas dzingjspeku.

GKP komponenti ir sagrup€ti 12 dazadas kategorijas, ko sauc par
12 konkurétspgjas sastavdalam, viena no kuram (12.) ir ,Inovacijas”.
Analizgjot 12. pilara vidgjos raditajus laika perioda no 2008. gada Iidz
2013. gadam un respondentu radoSuma pasnovértéjuma sniegumu, jasecina, ka
valstis, kuras respondenti sevi noveértéja ka drizak radoSus, arT nacionalas
inovacijas kapacitates sniegums ir bijis augstaks neka valstis ar zemaku
radoSuma novertgjumu (sk.15. att.).
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Avots: autores veidots, balstoties uz GKP un autores pétijuma datiem.

15. att. RadoSuma pasnovértéjuma un 12. pilara snieguma salidzinajums
Eiropas regiona valstis (% un vieta).

Vacijas kopa, kur 38% respondentu sevi novértéjusi drizak par radoSiem,
iepem 7. vietu inovacijas kapacitates novertéjuma, savukart Bulgarijas kopa,
kuras nacionala inovacijas kapacitate iepemt tikai 93. vietu, arT to respondentu
skaits, kas sevi novertgjusi par drizak radosiem, ir tikai 23%.

Apaksnodalas analizi autore noslédz ar kopéja ,Inovacijas” pilara
sniegumu Latvija un Eiropas regiona valstis (sk. 16. att.).
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Avots: autores veidots, balstoties uz GKP 2008./09.-2012./13. g. datiem.

16. att. Kopgjais inovacijas sniegums Eiropas regiona valstis un Latvija
2008./2009. —2012./2013. g. (vietas).

Jamin, ka 2008./2009. gada apsekojuma Latvijai un Bulgarijai ir bijis loti
tuvs novert&jums, tomér pedgjo apsekojumu laika Latvija savas pozicijas ir
butiski uzlabojusi. Norvégija un Vacija uzrada butisku izravienu kopgja
inovacijas novertéjuma, salidzinot ar Latviju. Vacijas kopg&jas pozicijas pedgjo
5 periodu laika posma saglabajas augstas un stabilas. Norvégija saglaba
pozicijas starp 20 valstim, kam ir augsts kop€jais inovacijas snieguma Iimenis.

Autore secina, ka globala Itmeni inovacijas kapacitates veicina$anai tiek
atveleta pirmskiriga nozime. Uz to norada art GKP valsts ekonomiska stavokla
noveértéjums, kur augstaka attistibas stadija ir tiesi uz inovacijam balstita.
Latvija virziba uz inovacijas virzitu ekonomisko stavokli notiek pakapeniski,
un kaut gan valsts ir parvargjusi tranzitstavokla zemako robezu starp 2. un 3.
posmu, tomér talaka virziba tranzitstavokla robezas, p&c pieejamiem datiem, ka
arT 2008.-2009. gada krizes iespaida, nav bijusi strauja un pozitiva. Tapec
autore secina — lai parvarétu tranzitstavokli 5 1idz 10 gadu laika, valsti ir
jastrada gan pie mikrolimena inovacijas turpmakas attistiSanas, attistot
cilvékresursu inovativo kapacitati, sadarbibas veicinasanu, gan pie makro
atbalsta mehanismiem — finansgjums, infrastruktiiras uzlabosana u.c.

5.3. Nacionalas inovacijas kapacitates raditaju un makroekonomikas
raditaju sakaribas analize Latvija

Iek§zemes kopprodukts ir viens no biezak lietotajiem valsts ekonomiskas
attistibas ~ raditajiem, ko  vienkarSoti var traktet ka  sarazoto
precu un pakalpojumu vértibu kadas teritorijas ietvaros valsti gada laika.
Ekonomiska izaugsme ir process, kas valstT nodroSina iesp&jas palielinat precu
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un pakalpojumu razoSanu, fiziska, cilvéciska un dabas kapitala kvantitativu
pieaugumu. Iek$zemes kopprodukta raditaja un nacionalas inovacijas
kapacitates raditaju savstarpgjas mijiedarbibas raditaju analize ir nozimiga, lai
konstat€tu, vai starp tiem pastav sakariba.

Eksports ir svarigakais ckonomiskas attistibas, ka ari starptautiskas
tirdzniecibas aspekts. Eksporta izaugsme bija Latvijas ekonomikas
atveselosanas galvenais dzingjspeks 2010.-2012.gada. Eksporta iespgju
paplasinasana ir veids, ka nodro$inat ienakumu palielinaSanu tautsaimnieciba
un ilgtspgjigu ekonomikas izaugsmi nakotng, tapec §1 raditdja un inovacijas
kapacitates raditaju savstarp&ja analize sp&j noteikt, vai inovacijas raditajiem
pastav ietekme uz eksporta aktivitateém.

Ka galveno raditaju analizes panémienu autore izv€las izpéti, kura raksturo
sakaribu cieSumu starp inovacijas kapacitates un makroekonomikas
raditajiem. Sakaribu cieSuma izp&tei starp faktorialo un rezultativo pazimi
izmanto korelacijas analizi. Saja pétfjuma par faktorialam pazimém sakotngji
tika izveleti vairaki inovacijas kapacitates raditaji: (a) ar petniecibu saistitie
kapitalieguldijumi; (b) zinatniskie darbinieki un personals; (c¢) uzp€muma
veiktie petniecibas darbi — dazadas kategorijas; (d) izsniegto izgudrojumu
patentu skaits; (e) registréto precu zZimju skaits un (f) dizainparauga registraciju
skaits. IKP faktiskajas cenas un eksports tika izvElets par rezultativam
pazimém. Atkariba no ta, cik faktoru ietekmi apliko, izSkir paru un
daudzfaktoru korelaciju. Paru korelacija raksturo sakaribu cieSumu starp divam
pazimém: faktorialo un rezultativo, bet sakaribas formu nosaka daudzfaktoru
regresijas analize (Arhipova, Balina, 2006). Lai varétu lietot daudzfaktoru
regresijas analizes metodi: (1) rezultativajai pazimei jabut ciesi korelétai ar
faktorialam pazimém; (2) faktorialas pazimes nedrikst but savstarp&ji ciesi
koreletas (Arhipova, Balina, 2006).

Autore pétijumu sak ar korelacijas analizi, kuras rezultata tiek konstatéts, ka
IKP faktiskajas cenas ir cieSa korelacija ar vairakiem inovacijas kapacitates
raditajiem. Autore IKP un inovacijas kapacitates raditaju analiz€é skata tikai
inovacijas kapacitates raditaju ar visaugstako vertibu. Korelacijas analizes
rezultata tiek konstatets, ka starp faktorialam pazimem pastav cieSa sakariba —
multikolinearitate. Piemérotaka metode $aja gadijuma ir vienfaktora regresijas
analize. Starp IKP faktiskajas cenas un uznémuma/iestadé veikto pétniecibas
darbu izpildi Latvija raditajiem pastav visciesaka sakariba (korelacijas
koeficients 0.95), tapéc $o inovacijas kapacitates raditaju darba autore izvélas
ka faktorialo pazimi analizei. Autore uzsver, ka nozimiguma Iimenis
koeficientam ,,Uznémuma/ iestad€ veikto p&tniecibas darbu izpildei Latvija” ir
p=0.000 un tas nozim&, ka varbutibas Iimenis ir augstaks neka 99%.
Korelacijas koeficienta vértiba (0.95) liecina, ka pieaugot uznémuma/ iestadé
veikto pétniecibas darbu izpildei par vienu standartnovirzi, sagaidams, ka IKP

52


http://lv.wikipedia.org/wiki/Tirdzniec%C4%ABba

faktiskajas cenas pieaugs par 0.95 standartnovirzém. Vert&jamo generalkopas
korelacijas koeficienta vérté§juma apgabals ir 0.74<p<0.99. Izlases korelacijas
koeficients (0.95) atrodas atrastaja vert€juma apgabala, 1idz ar to ar varbiitibu
95% un nozimiguma limeni a = 0.05 var apgalvot, ka uzpémuma/ iestadé
veikto petniecibas darbu izpilde un IKP faktiskajas cenas saista korelacija ar
sakaribas cieSumu ne mazaku ka 0.74 un ne lielaku ka 0.99.

Talaka sakaribu cieSumu analize tiek pétits determinacijas koeficients.
Determinacijas koeficients ir izskaidrotas dispersijas un rezultativas pazimes
(petijuma ietvaros — IKP faktiskajas cenas) dispersijas attieciba, kura norada,
kadu dalu no rezultativas pazimes dispersijas izskaidro vienadojuma ietvertais
faktors. Determinacijas koeficients ir 0.905 un tas nozimé, ka vienadojuma
ietvertais faktors (uznémuma/ ietadé veikto pétniecibas darbu izpilde) izskaidro
90.5% no rezultativas pazimes (IKP faktiskajas cenas) dispersijas (sk.17. att.).

20000000 -
" y = 119.1x + 4E+06 . A
— il 2 — 8 .
= 15000000 R2=0.905 2
Z . :
4 10000000 -
i
- 5000000 .
=X °
£
2 0 T T T T T )
gfz 0 20000 40000 60000 80000 100000 120000
Ay
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B [KP faktiskajas cenas (tiikst.Ls) un uznpémuma/iestadé veikto pétniecibas darbu faktiskas
vertibas
@ 95% regresijas zonas apak$gja robeza

A 95% regresijas zonas aug§gja robeza

—Linear (IKP faktiskajas cenas (tiikst.Ls) un uznémuma/iestade veikto p&tniecibas darbu
faktiskas vértibas)

Avots: autores veidots, balstoties uz CSP datiem.
17. att. Izkliedes diagramma starp IKP faktiskajas cenas (tiikst. LS) un
uzpemuma/iestade veikto petniecibas darbu izpildi Latvija (takst. Ls;
2002.-2011.g.), regresijas taisne, vienadojums un vértéjuma apgabals.

No iegiita regresijas vienadojuma

y=119.1x+3 522 887, (2.)
kur y — IKP faktiskajas cenas (tikst.LS);
X — uznémuma/iestade veikto pétniecibas darbu izpilde (tikst. Ls),

autore secina, ja uzpémuma/iestadeé veikto pétniecisko darbu izpilde
palielinasies par 1000 Ls, tad IKP palielinasies par 119 100 Ls.
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Generalkopas regresijas taisnes virziena koeficienta 95% ticamibas intervals
ir 87.71< f;<150.67.Tas nozimg, ka ar varbuitibu 95% var sagaidit, ka regresijas
koeficients nav mazaks par 87.71 tukst. LS un lielaks par 150.67 takst. Ls.

Regresijas koeficienta biitiskuma parbauda liecina, ka ar varbtittbu 95%
rezultativa pazime (IKP faktiskajas cenas) ir atkariga no faktorialas pazimes
(uznémuma/iestade veikto p€tniecibas darbu izpildes).

Regresijas vienadojuma hipotézu parbaude liecina, ka ar varbiitibu 95% var
pienemt, ka linearais vienadojums statistiski nozimigi izskaidro rezultativas
pazimes izmainas.

Stabila un ilglaiciga cksporta izaugsme ir nepiecie$ama sabalansétai
Latvijas ekonomikas attistibai. Ekonomiskie p&tjjumi pierada, ka ilgtermina
perioda eksporta komplicétibas jeb eksporta strukturalas attistibas Iimenis ir
ciesi saistits ar labklajibas Iimeni valsti (ar iek§zemes kopproduktu uz vienu
iedzivotaju). Tadgjadi ilgtspgjiga un komplicta eksporta struktiira ir
nepiecieSsama sekmigai attistibai nakotng.

Eksporta izmainu izskaidro$anai ar vienfaktora regresijas analizi, par
faktorialo pazimi tiek izveléta — uznémuma/iestadé veikto pétniecibas darbu
izpilde pavisam (sk.18.att.). Ari eksporta analiz€ jasecina, ka starp
faktorialajam pazime&m pastav multikolinearitate, tapec ir jaizvelas vienfaktora
regresijas analize. Vienfaktora regresijas analizei tiek izvE€lets inovacijas
kapacitates raditajs, kuram ir visaugstakais korelacijas koeficients ar eksporta
sniegumu (rezultativa pazime) (0.92), tatad uznémuma/iestadé veikto
petniecibas darbu izpilde Latvija (faktoriala pazime).

Korelacijas  koeficienta  vértiba (0.92) liecina, ka pieaugot
HLuznémuma/ iestadé veikto pé&tniecibas darbu izpildei Latvija” par vienu
standartnovirzi, sagaidams, ka eksports picaugs par 0.92 standartnovirzém.
Generalkopas korelacijas koeficienta vért€juma apgabals ir 0.61<p<0.99. Ta ka
izlases korelacijas koeficients (0.92) atrodas atrastaja vért§juma apgabala, Iidz
ar to ar varbiitibu 95% un nozimibas Itmeni o = 0.05 var apgalvot, ka
uzn€muma/ iestade veikto petniecibas darbu izpilde un eksporta apjomu saista
korelacija ar sakaribas cieSumu ne mazaku ka 0.61 un ne lielaku ka 0.99.

Determinacijas koeficients (pétjjuma ietvaros — eksportam) analizg
izskaidrotas rezultativas pazimes dispersijas attiecibu pret kop€jo dispersiju.
Determinacijas koeficients ir 0.85 un tas nozime, ka vienadojuma ietvertais
faktors izskaidro 85% no rezultativas pazimes dispersijas jeb eksporta vidéjam
pieauguma izmainam.
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—Linear (IKP faktiskajas cenas (tiikst.Ls) un uznémuma/iestadé veikto p&tniecibas darbu
faktiskas vertibas)

Avots: autores aprékini, balstoties uz CSP datiem.

18. att. Izkliedes diagramma starp eksportu un uznémuma/iestade veikto
pétniecibas darbu izpildi Latvija (tikst. Ls; 2002.-2011. g.), regresijas
taisne, vienadojums un veértéjuma apgabals.

No iegiita regresijas vienadojuma

y=44.96x+57 436.74, 3)
kur y — eksports (tukst.Ls);
X — uznémuma/iestadé veikto p&tniecibas darbu izpilde (tukst. Ls),

autore secina, ja uzp€mumad/ iestdadé veikto pétniecisko darbu izpilde
palielinasies par 1000 Ls, tad eksports pieaug vidgji par 44 960 Ls.

Generalkopas regresijas taisnes virziena koeficienta 95% ticamibas intervals
ir 29.60< B;<60.31. Tas nozimé, ka ar varbiittbu 95% vai nozimiguma ITmeni
0.05 var sagaidit, ka regresijas koeficients nav mazaks par 29.60 un lielaks par
60.31. Tas nozimé, ka palielinoties uzn€muma/ iestad€ veikto p&tniecibas darbu
izpildei par 1000 Ls, eksporta papildus picaugums nebiis mazaks par 29.60
tikstoti LS un nebiis lielaks par 60.31 tiikstoSiem LS.

Regresijas koeficienta biitiskuma parbauda liecina, ka ar varbiitibu 95%
rezultativa pazime (eksporta apjoms) ir atkariga no faktorialas pazimes
(uznémuma/iestade veikto p&tniecibas darbu izpildes).

Regresijas vienadojuma hipotézu parbaude liecina, ka ar varbiitibu 95% var
pienemt, ka linearais vienadojums statistiski nozimigi izskaidro rezultativas
pazimes izmainas.

Lidzigi ka IKP arT eksportu ietekmé daudzveidigs faktoru klasts, bet ar
regresijas analizi tiek pieradits, ka vienam no inovacijas kapacitates
raditajiem — pétniecisko darbu izpildei — palielinoties, palielinas ari eksporta
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apjomi. Ka izrietosais secinajums — uznémuma inovacijas kapacitatei, kas tiek
raksturota ka pétnieciska darbiba (petjjuma ietvaros), ir tiesa ietekme uz
eksporta apjomu.

Ar regresijas vienadojumu ir pieradita pétniecibas darbu ietekme uz
iek§zemes kopprodukta picaugumu, ka ar7 ta ietekme uz eksporta pieaugumu,
tapéc ir nozimiga finans€juma palielinaSana pétniecibas darbiem. To ir
iesp€jams panakt ar valsts finansétam programmam, pieméram, IZM
administrétas struktiirfondu programmas fundamentalo un lietiSko pé&tjjumu
veiksSanai, ifrastruktiiras uzlaboSanai.

Lai noteiktu Latvijas ekonomikas ieguvumus kvantitativa izteiksmé
makroekonomikas raditdjiem (eksportam un IKP faktiskajas cenas), kurus
ietekmé€ inovacijas kapacitates raditajs ,,uznémuma/iestade veikto pé&tniecibas
darbu izpilde Latvija” un ieguldijumi P&A no iek$zemes kopprodukta,
pctijuma autore izvélas veikt prognozéSanu. Lietojot ieglito regresijas
vienadojumu un Excel funkciju FORECAST, promocijas darba autore
izstradajusi IKP vértibas prognozi 2014.-2020.gadam. Prognozg$anai tiek
izveleti tr1s alternativi prognozesanas scenariji.

Optimistiska prognoze. Scenarijs balstas uz piepémumu, ka prognozes
perioda ,,uznémuma/ iestadé veikto pé&tniecibas darbu izpilde Latvija” katru
gadu tiks ieguldits par vidgji 10% vairak neka iepriekigja gada. Sis pienemums
ir balstits uz to, ka laika perioda no 2001. lidz 2012. gadam vidg&jais k&des
pieauguma temps uznémuma/iestade veikto p&tniecibas darbu izpildé bija 19%
gada. Kédes pieauguma tempa korigéSana ir izvéléta, balstoties uz $adiem
apsvérumiem: pirmkart, laika perioda 2004.— 2006. gads pieaugums ir bijis
balstits uz Eiropas struktiirfondu ieguldijumiem P&A, kas savukart attiecigi
kédes piecauguma tempa veidoja 29%, 63% un 55% pieaugumu, un tas, péc
autores domam, rada nepamatotas novirzes vidéja kédes pieauguma ka
prognozeSanas rika; otrkart, mingtaja laika perioda strauji auga IKP, kas
veicindja arl ieguldijumus P&A privataja sektora, tapec ari verojams straujs
kédes pieauguma temps; treskart, analiz&jot 2005.—2008.gada P&A izdevumu
dinamiku, var secinat, ka 2007. un 2008. gada augstiem P&A izdevumu ké&des
pieauguma tempiem, kas parsniedza 50% robezu, sekoja daudz zemaki
picaugumi, attiecigi 12 un 13%. Piemérojot iepriek§ aprakstito tendenci,
jasecina, ka 28% un 29% pieaugumam 2010. gada un 2011. gada seko tikai
nepilnu 3% pieaugums 2012. gada, tapéc vidgjais, korigétais P&A izpildes
k&des pieauguma temps japienem 10% robezas.

Autores veiktie aprékini liecina, ka, pienemot vidgjo korigéto pieauguma
tempu P&A izpildei 10% gada, laika perioda 2014.—2020. gads, IKP pieaugs
vidgji par 8 % gada. Optimistiska prognoze norada, cik nozimiga ir ieguldjjumu
pétniecibas darbos ietekme uz IKP pieaugumu. P& autores domam, Sis
pieaugums drizak jauzskata par hipotetisku neka reali attiecinamu uz Latvijas
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ekonomiku, bet vienlaikus jauzsver, ka Latvija augstakais IKP pieauguma
koeficients ir bijis 2006. gada un veidojis 12.23%, kaut gan nevar apgalvot, ka
§is pieaugums ir tikai rezultats palielinatiem ieguldijumiem P&A, jo atdeve
biezi vien ir ilglaiciga perioda. Vienlaikus par zemu nevar novertet to, ka k&des
pieaugums ieguldjjumiem P&A izpilde Latvija bija 54%. Ir iesp&ams pienemt,
ka ieguldijumi P&A ir pozitivi ietekmgjusi IKP pieaugumu 2006. gada. Tatad
2006. gada IKP pieauguma tempi ir bijusi tuvi pozitivas optimistiskas
prognozes hipotétiskajam piepemumam un autore uzskata, ka tas pierada saikni
starp ieguldijumiem P&A un IKP pieaugumu. Pasaulé IKP picaugums 8%
robezas un augstaks ir vairakas valstis: 14.4% — Afganistana (2012); 7.5% —
Kazahstana (2011); 9.3% - Kina (2011), 8.8% - Turcija (2011), tomer
vienlaikus jauzsver, ka §is valstis drizak pieder attistibas valstu grupai.

Pesimistiska prognoze. Pesimistiska prognoze balstas uz pienémumu, ka
ieguldijumi ,,uzneémuma/ iestad¢ veikto pétniecibas darbu izpildé Latvija” bis
vidgji 0.52% no IKP katru gadu. Ieguldijuma ipatsvars 0.52% no IKP tika
aprekinats ka vidgjais kédes pieauguma temps ieguldijjumiem P&A no IKP
laika perioda no 2001. gada Iidz 2011. gadam. Pesimistiska prognoze parada,
ka prognozés$anas perioda IKP samazinasies vidgji par 1.79 % gada. Prognoze
norada uz to, ka ilglaiciga pétniecibas un attistibas jomas nepietickama
finans€Sana var bremzgt valsts ekonomisko attistibu, tapec ir nepiecieSams
atkartoti rosinat [ZM pieversties P&A izdevumu paaugstinaSanas racionala
plana izstradei.

Optimala prognoze. Ta ir balstitas uz raditaja ,,uznémuma/iestadé veikto
pétniecibas darbu izpilde Latvija” kédes picauguma tempu 2012. gada — 3%.
Prognozes pamata ir piepémums, ka k&des picauguma temps
»uznémuma/iestadé veikto pétniecibas darbu izpildé Latvija” bis vidgji 3 %
gada prognozes perioda. Saja prognozes tempa tiek paredzéts, ka ieguldijumi
P&A privata sektora joma pieaugs Ieni.

Balstoties uz augstak minétajiem 3 scenarijiem, ir veikts vidgja IKP kédes
pieauguma aprékins katram no prognozes scenarijiem (sk. 19. att.). Analizgjot
vidgjas IKP iesp&jamas prognozes, jasecina, ka divas no tam norada uz pozitivu
attistibu, bet viena norada uz IKP iesp&jamu samazinasanos. P&c autores
domam, samazinajums ir saistits ar to, ka nepietickamas investicijas P&A
noved pie stagnacijas un komercializacijas potenciala samazindjuma, kas
savukart ietekmé iek$§zemes kopprodukta raditaju.
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== Qptimistiska prognoze (P&A izpildes k&des pieaugums gada 10%)

Avots: autores aprekini, balstoties uz CSP datiem.

19. att. Videja IKP faktiskajas cenas prognozéjamie scenariji Latvija
2014. -2020. g. atkariba no ,,Uznémuma/iestadé veikto pétniecibas darbu
izpildes Latvija” (tiikst. EUR).

No 19. attela jasecina, ka IKP faktiskajas cenas prognozes perioda vidgji
pieaugs par 2.63% optimaldas prognozes gadijuma Vvai vidéji par 8.23%
optimistiskas prognozes gadijuma. P&éc autores domam, optimala prognhoze ir
attistibas scenarijs, uz kuru bitu jatiecas, jo ari Ekonomikas ministrijas
prognozes paredz 4-5% IKP pieaugumu gada Latvija lidz
2020. gadam.Prognozgtaja laika perioda pesimistiskas prognozes gadijuma IKP
faktiskajas cends samazinasies par 1.6 miljardiem EUR, savukart optimalas
prognozes gadijuma IKP faktiskajas cenas pieaugs par
3.8 miljardiem EUR. Optimistiskas prognozes gadijjuma IKP faktiskajas cenas
palielinasies par 14.3 miljardiem EUR.

Prognozésana eksportam tiek pielietota, lai noteiktu Latvijas eksporta
ieguvumus kvantitativa izteiksme, kuru ietekmé& inovacijas kapacitates raditajs
,Uzn€muma/iestad€ veikto petniecibas darbu izpilde Latvija”. Pielietojot iegiito
regresijas vienadojumu (3.formula), promocijas darba autore izstradajusi vidéjo
eksporta vertibas prognozi 2014.-2020. gadam. Prognoz&Sanai tiek izveleti tris
alternativie prognozesanas scenariji (sk. 20.att.).

58



18000000 1 9.29%
& 16000000 .

» 14000000 - 5.56%
& 12000000

¢ 10000000 —_{}
Q

5 8000000 - 5 23%
g 6000000 -

£ amnono | T me——— =
& -

g 2000000

s 0 ; . . : : : ~
10

= 2014 2015 2016 2017 2018 2019 2020

Gadi
— -+ Pesimistiska prognoze (ieguldijumi P&A izpildé- 0.52% no IKP)
— Optimala prognoze (P&A izpildes k&des pieaugums gada 3%)
e Optimistiska prognoze (P&A izpildes k&des picaugums gada 10%)
Avots: autores aprekini, balstoties uz CSP datiem.

20. att. Videjas eksporta vertibas prognozéjamie scenariji Latvija 2014. —
2020. g. atkariba no ,,Uznémuma/iestadé veikto pétniecibas darbu izpildes
Latvija” (tukst. EUR).

Eksporta prognoze$anai tiek lietoti tadi pasi P&A ieguldijumi ka IKP
prognozgsana, tas nozimge, ka optimistiska prognoze tiek balstita uz 10% kédes
pieauguma tempu, pesimistiskda prognoze - balstita uz pienémumu, ka
ieguldijumi P&A veidos 0.52% no IKP, savukart optimala prognoze balstita uz
pienémumu, ka kopgjie ieguldijumi P&A katru gadu pieaugs par 3%.

Balstoties uz augstak min€tajiem 3 pienémumiem, ir veikts vidgja eksporta
vertibas k&des aprékins katram no prognozes scenarijiem. Analiz€jot vidgjas
eksporta iesp&jamas prognozes, jasecina, ka Iidzigi ka ar IKP prognozém divas
no tam norada uz pozitivu attistibu, bet viena norada uz to, ka gadijuma, ja
P&A izdevumi paliek 0.52% robezas, eksporta apjoms var samazinaties.
Samazindjums ir saistits ar to, ka Iidz ar nepietiekamam investicijam P&A
netiek raditas konkurétsp&jigas eksportpreces, kur konkurétsp&ju nosaka tiesi
zinatnes potencials valsts un privataja sektora. No 20. attéla datiem iesp€&jams
secinat, ka vidgji eksporta vertiba prognozetaja laika perioda pieaugs par 5.56%
optimalas prognozes gadijuma; vid&ji par 9.29% — optimistiskas prognozes
gadijuma, un samazinasies par 2.23% gada vidgji, ja prognoze biis pesimistiska.
Prognozetaja laika perioda pesimistiskas prognozes gadijuma eksporta vertiba
samazinasies par 0.6 miljardiem EUR, savukart optimala prognozes gadijuma
eksporta vértiba pieaugs par 1.8 miljardiem EUR. Optimistiskas prognozes
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gadijuma eksporta vertiba palielinasies par 6.5 miljardiem EUR.P&c autores
domam, optimala un optimistiska prognoze ir attistibas scenariji, uz kuriem
biitu jatiecas Latvijai, jo, tikai veicinot konkurétspgjigu eksportprecu radisanu,
ir iesp&jams veicinat nacionalas ekonomikas attistibu.

Apkopojot autore secina, lai saglabatu eksporta pieaugumu un veicinatu
IKP pieaugumu, ir nepiecieSams turpinat mérktiecigu P&A ieguldijumu
palielinaSanu gan valsts, gan privataja sektora. Pe&tijuma ir pieradita
ieguldijumu P&A palielinasanas ietekme uz ekonomikas attistibu.

GALVENIE SECINAJUMI

1. Inovacijas procesa izpéte ir aizsakusies pirms vairak neka 100 gadiem,
tomer 1 fenomena analizei tiek konstruéti aizvien jauni teorétiskie modeli
un aizvien pieaug zinatnu nozaru skaits, kas iesaistas inovacijas p&tnieciba.
Zinatgu nozares, kuras ir vislielakais p&tjumu Ipatsvars inovacijas procesa
skaidro$anai, ir ekonomika, vadibzinatne un sociologija. Inovacijas procesa
izpratnei pétnieciba tiek izmantoti modeli, kas izskaidro likumsakaribas
starp modela elementiem; tapat svariga inovacijas izpetes sastavdala ir
inovacijas klasifikacija — ta sniedz ieskatu inovacijas daudzveidiba atkariba
no dazadam pazimém. Jebkura procesa logisks nobeigums ir rezultats, tapéc
arl inovacijas procesa rezultats tiek definéts ka inovacijas kapacitate.
Inovacijas kapacitates noteikSanas metodes ir daudzveidigas un varié no
individa lidz nacionalajam limenim.

2. Inovacijas politika ir svarigs tadas nacijas attisttbas planosanas
instruments, kas ir orientéta uz konkurtsp&ju un ilgtermina izaugsmi.
Eiropas Savieniba jau kop$s 2003. gada notiek izteikta pieverSanas
inovacijas atbalstam ka sisttmas pasakumam, arT turpmakas FEiropas
Savienibas politiskas nostadnes stratégija ,,Eiropa 2020” (Europa 2020)
pauz velmi zinaSanas un inovaciju veicinat un atbalstit ka vienu no
vadosajam prioritattm. Latvijas inovacijas politika ir aizsakusies
2001. gada, tomér ir bijusi salidzinosi fragmentg&ta, koncentréta uz noteiktu
elementu veicinasanu, nevis Uz veiksmigi funkciongjosas inovacijas
sistemas izveidi.

3. Inovacijas politikas izstradé Latvija iesaistds vairakas ministrijas, bet
vadosa loma ir Ekonomikas ministrijai un Izglitibas un zinatnes ministrijai,
tomer valst trikst vienotas politikas planosSanas institlcijas, kas spetu
inovacijas politiku daudzpusigi vértét un virzit ka kompleksu pasakumu
klastu, kura realizacija iesaistas ministriju, agentliru un citu institficiju
parstavji.
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4. Arzemju un nacionalo ekspertu atzinas liecina, pirmkart, ka cilvekresursi
ir inovacijas procesa neatpemama sastavdala, otrkart, izglitibas sist€ma ir
svariga, lai veicinatu gan inovacijas procesu, gan uznéméjdarbibas
uzsakSanas motiveéSanu. Treskart, radoSums, alternativa domasana un citas
personigas IpasSibas ir javeicina ar atseviSku, speciali tam veltitu macibu
priekSmetu un studiju kursu palidzibu.

5. Cilvekresursu inovativos nodomus ietekméjoso faktoru teorétiskas
shémas aprobacija paradija, ka teoretisko shemu var uzskatit par aprobgétu
un lietot petijumu veikSanai citas valstis, ka arT apstiprinaja veiktas analizes
ticamibu. Cilvékresursu radoSuma pasnovert§jums viszemakais ir
Norvégijas kopa, visaugstakais — Bulgarijas kopa. Vairakums respondentu
Vacijas, Bulgarijas un Latvijas kopas uzskata sevi par radosiem vai drizak
radoSiem. Ideju @generéSanas un eso$o risinajumu lietoSanas
salidzinajuma tikai Bulgarijas kopa butiski lielaks ir to studentu skaits, kam
patik radit jaunas idejas.

6. Inovativas uznéméjdarbibas Ipatsvars Latvija ir pieaudzis no 19.3%
(1998.-2001. g.) lidz 29.9% (2008.-2010. g.), tomér tas ir vairak neka
pusotru reizi mazaks par Eiropas Savienibas vidgjo raditaju. Inovativo
uzp€mejdarbibu bremzgjosie faktori ir zems P&A investiciju Iimenis,
nepietickama sadarbiba starp zinatni un nozari, finans€juma nepieejamiba.
SalidzinoSi daudzi inovativo uzp€mejdarbibu raksturojoSie raditaji
(tehnologiskas un netehnologiskas inovacijas, apgrozijums no inovativas
darbibas un investicijas P&A) Vacija un Norvegija ir augstaki neka Latvija
un Bulgarija. Inovativi aktivie uznémumi Latvija rada arT vairak neka 50%
no kop€ja uznémumu apgrozijuma valstt (2008.—2010. g.). Galvenie mérki
inovacijas procesa ievieSanai uznémuma — primara ir kvalitates uzlaboSana,
gan Eiropas Savieniba (ES 27) vidgji, gan Bulgarija, Vacija, Latvija un
dal&ji Norvegija; ka ari — tirgus dalas palielina$ana un jaunu tirgu apgiiSana.
Salidzinot dizainparaugus ar patentiem un preCu zim€m, jasecina, ka
dizainparaugi ir intelektualas aizsardzibas veids, kura ir viszemaka
aktivitate.

7. Inovativas darbibas apgrozijums Eiropas Savieniba ir vid€ji 13% robezas,
savukart Latvija vid€ji 5% robezas. Uznémumu P&A izdevumi Vacija un
Norvégija ir robezas no 400 lidz 600 EUR uz vienu iedzivotaju un novérota
Bulgarija maksimums — 15.6 EUR sasniegts 2011. gada. Apkopojot Latvijas
un Eiropas regiona statistisko datu analizi, autore secina, ka inovativo
uznémumu Ipatsvara dinamika Latvija uzlabojas, tomér, salidzinot ar
vidgjiem Eiropas raditajiem, ir nepiecieSami inovativas uznéméjdarbibas
veicinaSanas un motivacijas uzlabojumi. Apgrozijums no inovativas
darbibas Latvija ir vid&ji 6% mazaks neka vidgji Eiropas Savieniba, ka ar1
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P&A izdevumi uz vienu iedzivotaju uznémumos kritiski atpaliek no Eiropas
Savienibas vid&jiem raditajiem.

8. Ar dinamiska modela palidzibu autore prognozg, ka ikviens uznémums,
kur$ rada vienu inovativu produktu gada un ienémumi no inovativas
darbibas veido 32459 Ls (46 185 EUR) pirmaja gada, 5 gadu laika spgj
vairak neka par 30% palielinat savus ienakumus no inovativas darbibas.
No 2014. g 1. janvara Iidz 2019. g. 1. janvarim viena uznpémuma
pienesums no inovativas darbibas (neicklaujot pamatdarbibu) veido
194 646 Ls (276 956 EUR), bet prognozgjamais inovacijas ekonomiskais
pienesums Latvija laika perioda 2014. g 1. janvaris — 2019. g. 1. janvaris
bas 1.5 miljardi Ls jeb 2.2 miljardi EUR.

9. Inovacijas ietekmes faktoru izvértéjums norada, ka izglitibas sistema ir
nepiecieSams veicinat eksakto zinasanu apguvi, sakot no bakalaura limena
studijam, jo aptuveni 34-55% studentu (2008.—2011. g.) Latvija ir stud&jusi
un absolvgjusi socialo zinatnu jomas. Latvija ar valdibas un ES
struktiirfondu palidzibu ir izveidots liels skaits inovacijas atbalsta
instrumentu un struktiiru, bet finans€juma pieejamibas ierobezotiba
joprojam ir viens no galvenajiem inovacijas ievieSanas SkerSliem. Zinatnes
infrastruktiira, neskatoties uz Eiropas struktirfondu pieejamibu, nav
verojami uzlabojumi noveért€juma raditajos. Sadarbiba starp ,,nozari” un
»Zinatni” ir vaj§ inovacijas procesa elements, bet pozitivi vert€jams, ka
pedgjo gadu laika tiek realizétas programmas, kuras veicina sadarbibu.
Autores analizes rezultati norada uz to, ka augstakas izglitibas sistéma,
zinatne un uzpémgjdarbiba nedarbojas ka viens vesels mehanisms, kur ir
skaidri sadalitas katras sféras funkcijas inovativaja darbiba. Patlaban Latvija
darbiba inovaciju joma ir fragmentara, savstarp€ji vaji koordinéta un ar
neatbilstosu institucionalo kapacitati.

10.2008./2009. gada Globalas konkurétspéjas parskata Latvijai un
Bulgarijai ir bijis loti tuvs nacionalas inovacijas kapacitates novert€jums,
tome@r pedejo apsekojumu laika Latvija savas pozicijas ir btiski uzlabojusi.
Norvégija un Vacija uzrada butisku izravienu kopgja inovacijas
novert§juma, salidzinot ar Latviju. Vacijas kopg&jas pozicijas pedgjo
5 periodu laika posma saglabdjas augstas un stabilas. Norvégija saglaba
pozicijas starp 20 valstim, kuram ir augsts kopgjais inovacijas snieguma
ITmenis.

11. Makroekonomikas raditaju un inovacijas raditaju regresijas analize
pierada saikni starp uzp@muma veiktajiem p@tniecibas darbiem un to
ietekmi uz iek§zemes kopproduktu un eksportu. IKP un eksportam ir cieSa
korelacija ar vairakiem inovacijas kapacitates raditajiem, [1dz ar to inovacija
veicina nacionalas ekonomikas izaugsmi. Balstoties uz ieglito analizi,
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autore secina, ka nozimigs solis ekonomikas attistibai caur inovacijas
kapacitates prizmu ir finans€juma palielinasana p&tniecibas darbiem.

12. Izstradajot tris dazadas prognozes, autore secina, ka ieguldot P&A vidgji
0.52% no IKP, gan Latvijas IKP faktiskajas cenas, gan eksports
samazinasies. Savukart optimistiska un optimala prognoze abos gadijumos
norada gan uz eksporta, gan IKP pieaugumu 3—10% robezas.

PROBLEMAS UN TO RISINAJUMI

Pirma problema. Latvijas inovacijas Kkapacitati ietekmé nacionalas
inovacijas politikas trukumi: a) Latvija nepastav vadoSa inovacijas
politikas  institicija; b) nav tiesiski nostiprinata ,inovativas
uzpemejdarbibas’’ un ,,inovativa uznémuma” definicija.

Risinajumi

1. Autore iesaka Ekonomikas ministrijai veikt pettjumu, kura mérkis ir noteikt
vadosas inovacijas politikas institlicijas izveides nepiecieSamibu. Planotaja
petijuma izvertet jau esoSo institliciju iesp&ju parnemt inovacijas politikas
veidoSanas funkciju, iesaistit nozares un zinatnes ekspertus. Balstoties uz
pétijuma rezultatiem, pienemt 1€mumu par institlicijas nepieciesamibu. Ja
izvertéSanas rezultata tiek konstatSts, ka jaunas institlicijas izveide nav
nepiecieSama, bet iesp&jams funkcijas nodot jau pastavosai institiicijai,
nepiecieSams publiski sniegt pétijuma pamatojumu visam iesaistitam un
ieinteres€tam pusém.

2. Autore piedava Ekonomikas ministrijai izstradat likumprojektu, kur§ definé
un regulé inovativo uzpemgjdarbibu, taja skaitd ieklaujot atvieglojumus
inovativam uzgp€mumam.

Otra probléema. Valsts un uzpémeéju finanséjums P&A aktivitatem un
inovacijas atbalsta pasakumiem ir nepietickams un finanséjuma
nepietiekamiba ir batisks inovacijas kapacitates attistibas §kerslis Latvija,
ko daléji atvieglo Eiropas Savienibas struktirfondu pieejamais
finanséjums.

Risindjumi
1. P&A finansgjums Latvija bitiski atpaliek no Eiropas Savienibas vidgja, bet

pédgjo gadu dinamika nenorada uz pozitivam izmainam, tapec ir
nepiecieSsams verst Izglittbas un zinatnes ministrijas uzmanibu uz
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konstruktiva plana izstradi, kura darbibas rezultata planotie izdevumi P&A
tiks atv€leti planotaja apjoma.

2. Nemot véra 2014. g.— 2020. g. ES struktirfondu programmeéSanas perioda

nostadnes, Izglitibas un zinatnes ministrijai izstradat attistibas planu, kura
ietvaros tiktu paredzeéts finans€juma pieaugums daudzveidigdm P&A
aktivitatem. P&A finans€juma deficttu no valsts lidzekliem kompensgjot ar
pieejamam, daudzveidigam atbalsta programmam no ES struktirfondu
lidzekliem, kas sevl ietvertu atbalstu aktivitatém, sakot no prototipeSanas
pakalpojumu un lietiSko petfjumu veikSanas lidz pat komercializacijas
procesa atbalstam. Tom@r plana ir japaredz plistosa valsts finans€juma
parsvara palielinasanas par ES strukttirfondu lidzekliem.

3. Lidz pat 2013. gadam atbalsts P&A aktivitatém no ES struktiirfondiem ir

bijis fragmentars, tapéc nakamaja programmés$anas perioda 2014.—
2020. gadam ir jabut ieklautam plasam atbalsta instrumentu klastam, kas
koncentrgjas uz finansialu atbalstu inovativai uznémgjdarbibai. Kaut gan
LIAA 2013. gada sakuma ir uzsakusi $adas programmas realiz€Sanu, autore
velas uzsvert, ka tai ir jabut pastavigai, pieejamai vairaku gadu garuma,
nevis uzsaukumu veida. NepiecieSams izveidot un atbalstit tadas programmas,
ka: (a) riska finans€juma programma agrinas stadijas inovativajai
uznémgéjdarbibai; (b) prototipu un eksperimentu laboratorijas izveide ar
regionalajam filialem; (c) komercializacijas procesa atbalsts.

Tresa probléema. Latvijas inovacijas atbalsta infrastruktiira funkcioné$ana
nav pietiekami efektiva.
Risinajumi

Inovacijas infrastruktiiras uzlaboSanai ir nepiecieSams apjomigs aktivitasu

klasts, kas ietver $adas darbibas:

1.

Izglitibas un zinatnes ministrijai — izstradat darbibas planu 2014.-2020.
gadam esosas zinatnes infrastruktiiras kapacitates paaugstinaSanai, kura
ietvaros  tiktu veikta zinatnieku iesaiste uzp€meéjdarbiba un veicinata
sadarbiba starp zinatni un uznéméjdarbibu; uzlabota inovacijas atbalsta
infrastruktiiras izveide publiskaja sektora — atvértas laboratorijas,
eksperimentalas darbnicas un pilotrazotnes, kurdas uznéméjs sadarbiba ar
zinatnes parstavjiem vai patstavigi veic inovacijas procesa tehnologiju
parnesi.

. Pagvaldibam regionalaja limenT atbalstit inovacijas infrastruktiras attistibu,

veicinot pasvaldibu, universitaSu un uzp€mumu savstarpgjo sadarbibu
inovativu, regionala méroga produktu vai pakalpojumu izstrade.

. Veikt to valsts un pasvaldibas iestazu efektivitates novertgjumu, kuras ir

iesaistitas inovacijas infrastruktiiras atbalsta pakalpojumu sniegSana. P&c
novertéjuma veikt funkciju auditu un noteikt rezultativos raditajus un to
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izpildi. Inovacijas atbalsta infrastrukttra, kas tiek finanséta no Eiropas
Savienibas struktiirfondiem, ir jaoptimize.

. Ekonomikas, Finansu un Izglitibas un zinatnes un Vides aizsardzibas un
regionalas attistibas ministrijam izveidot starpministriju darba grupu, lai
izpetitu vienota zinatnes un inovacijas centra izveide, kura meérkis biitu
popularizét zinatnes un inovativas darbibas priekSrocibas sabiedriba, 1pasi
jaunatnes vida.

. Ekonomikas ministrijai, sadarbiba ar LIAA veicinat intelektuala Tpasuma
aizsardzibas izpratni. Veidot valsts atbalsta programmas, kas sekmé izpratni
par dazadiem intelektuala TIpaSuma aizsardzibas veidiem un to
nepiecieSamibu veiksmigas uzpéméjdarbibas realizacijas procesa. Péc
autores domam, apmacibu pamati ir nepiecieSami arT augstakas izglitibas
sisttma ka obligats studiju kurss visu zinatpu nozaru studentiem, kas
ilglaicigaka perioda veicinatu zinaSanu veidoSanos par intelektualo
TpaSumu.

. Autore rekomendé Ekonomikas ministrijai turpinat realizét jau iesaktas
atbalsta programmas, kuras notiek uzn€meéju un zinatnieku sadarbiba, ka ari
izstradat kopigas atbalsta programmas, iesaistot VARAM un Valsts
regionalas attistibas agentlru. Atbalstit neliela apjoma pétniecibas
projektus, kuru pasititajs ir uzneémgjs, tada veida atbalstot ari nelielu
petniecibas darbu izmantos$anu ka sadarbibas uzsaksanas instrumentu.

. Starptautiskas sadarbibas un darbibas atbalsts inovativiem uzpémumiem
agrinas darbibas stadijas ir butisks, lai notiktu zinasanu parnese. Tomér
2007.9.—2013. g. programmésanas perioda netika veidotas nedz ES
struktiirfondu nacionalas programmas, nedz ari valsts atbalsta programmas,
kas atbalstitu So darbibu. Tapéc Ekonomikas un Izglitibas un zinatnes
ministrijai ir javeic $adas programmas izstrade, lai, pieméram, viet&jais
uzp€mums biitu sp€jigs atrast kompetentu pé&tniecibas iestadi arvalstis un
pasitit tur petijumu.
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INTRODUCTION

Topicality of the theme. Innovation capacity is a concept that in modern
economy has become the indicator of the competitiveness of an enterprise, a
region, and even a country is analysed. Innovation process is not any more the
process of inventions diffusion in economics but rather a continuous, planned,
and organised process with aim to increase labour productivity, reduce the costs
of production or services and enhance competitiveness.

Every year the Innovation Scoreboard ranks the European Union Member
States by their innovation capacity. Since joining the European Union, Latvia
has constantly been included in the group of countries that have low innovation
level. In order to understand the low performance of Latvia innovation
capacity, it is necessary to have a complex and multilateral research
approach.

The author of the research has performed an in-depth investigation of
innovation capacity at micro level or enterprise level and macro level —
analysis of indicators of national innovation capacity and influencing
factors at European region countries, especially focusing on factors influencing
Latvia innovation capacity. Promoting of innovation in entrepreneurship is one
of the main pillars of economic development, whereas the basis of competitive
entrepreneurship is innovation created and commercialised by an enterprise —
innovative products and services, as well as innovation of processes.

Despite the fact that elements of innovation system are supported and
stimulated at the national level of innovation policy, still their interaction is
insufficient. Insufficiency of knowledge, experience, and functions of
cooperation network building support, has to be regarded as especially
problematic and weakly stimulated activity.

In Latvia, several authors: V. Dimza (2003), A. Abeltina (2006, 2008),
S. Bolsakovs (2005) and other researchers have investigated innovation from
theoretical aspect as well as have performed practical analysis in scope of
national innovation system and financing mechanisms. In the research area of
Latvia, some indicators of innovation capacity at national and enterprise
level, innovative intentions of human capital and mutual relationship of
innovation indicators and linkage with macroeconomic indicators have not
been sufficiently analyzed and investigated.

The grounds for the doctoral thesis — firstly, there is a weak performance
of national innovation capacity in Latvia (Innovation Scoreboard, 2012), which
has remained unchanged for more than 10 years (since 2001) despite the
attempts and support programmes of the European Union. Secondly, the level
of Latvia innovative entrepreneurship is one of the lowest in the European
Union, which is evidenced by several studies and evaluations, for example, the
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Central Statistical Bureau survey for 2008-2010 reveals that in Latvia on
average only 29.9% of enterprises are active in innovation area and have
developed and introduced new or significantly improved products during the
mentioned reporting period, while an average level in Europe is

45-50% (Eurostat 2008, 2010). Thirdly, the Global Competitiveness Report

2012/2013, has ranked Latvia in the 49" place. After detailed investigation of

entrepreneurship and innovation area in the Baltic States, the level of Latvia

has been assessed as the lowest and lags behind the neighbour counties and
countries of European region by several indicators and sub-indices. Fourthly,
the study is important from scientific research opinion as presents an outline of

a topical problem about factors influencing innovation capacity in Latvia from

micro and macro research viewpoint, as well as offers scientifically

substantiated proposals for increasing of national innovation capacity.

The hypothesis of the thesis — innovation capacity at the micro level
influences national innovation capacity at the macro level and its level within
European region countries is different.

Research object — European region countries: Latvia, Norway, Germany,
and Bulgaria.

Research subject — innovation capacity indicators and influencing factors.

Research aim — to analyze the indicators of innovation capacity at micro
and macro levels in Latvia and countries of European region.

For the achievement of the aim, the following tasks were developed and
solved:

1. to research the theoretical aspects of innovation process, classification and
capacity;

2. to perform analysis of the theoretical framework of innovation policy in
Latvia and the European Union;

3. to analyse the factors influencing innovative behaviour of human resources
in European region countries and the impact of human resources on the
innovation capacity of an enterprise;

4. to analyse innovative entrepreneurship and capacity of enterprise innovation
in Latvia in the context of European region countries, as well as calculate
the economic contribution of innovation in Latvia;

5. to perform the analysis of national innovation capacity of European region
countries by investigating the regularities of innovation capacity and main
macroeconomic indicators in Latvia.

In the research, regional aspect of the research is assumed according to the
recommendation of the Global Competitiveness Report. It states that region is a
territory with particular indicators analyzed. In the European region, a number
of varied countries are included that have a wide range of innovation capacity.
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Therefore, the author has selected four countries assuming them to be typical
countries of European region by their geographical location:

e Latvia — the country of the Baltic region (Eastern Europe);

e Germany — the country of Western Europe;

e Bulgaria — the country of Southern Europe;

e Norway — the country of Northern Europe.

Limitation of the study. Considering the fact that there have been several
countries includes in the research, there is a limitation to the volume, therefore
the research is mainly focused on Latvia. The comparative analysis has not
been applied for all countries, for example, the innovation policy has not been
analyzed in Germany, Norway, and Bulgaria but in the European Union as a
single region.

According to the aim of the present thesis, the author has used the following
research methods:

e Monographic or descriptive method — to evaluate the scientific findings
and theories, to interpret previously carried out research and put forward
conclusions;

e The method of analysis and deduction — to investigate particular
elements of the problem and their mutual relationships and method of
synthesis to aggregate the different elements into a single system;

e The methods of mathematical statistics — to interpret and compare
statistical data, including correlation analysis, which was used to detect
the correlation closeness between the variables, and regression analysis
— to find out the form of correlation between the variables;

e Dynamic modelling — to simulate the calculation of economic
contribution;

e Factor analysis — to identify the complex factors and approbate the
theoretical model;

e Expert methods — to identify the direction of the investigated problem as
well as evaluate the phenomena analyzed in the research;

e Elements of benchmarking analysis.

The currency of calculations. The doctoral thesis was developed in the
period from September of 2010 - May of 2013 when the national currency was
Latvian State lats. Most of calculations in the research have been performed in
national currency (Ls) applying exchange rate 1 EUR = 0.702804 Ls.

The terminology used in the research. In the research, the term ,,factor”
is used based on definition of Economic Glossary (2000): ,,influencing force,
reason; phenomena, condition for the process development, reason”. The term
windicator” is used to characterize the degree of the measure of system,
process, or relations. The term ,,economic contribution of innovation” —
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characterises incomes of company gained from sales of innovative products or

services in the market.

The sources of information. The author has used scientific research works
and publications of foreign and Latvian scientists, databases, internet network
information, the legislation of the Republic of Latvia, programmes, contracts
and Regulations of the Cabinet, directives of the European Union,
recommendations, reports and innovations of innovation area, OECD, the
Reports of Global Competitiveness, the data of the Innovation Scoreboard,
Collections of Eurostat and Central Statistical Bureau as well as other
information sources.

The novelty and practical significance of the research
1. The classification of innovation theories has been supplemented by their

scientific research direction.

2. The factors influencing the intentions of human resource innovative
behaviour have been determined; a model for investigation of innovative
intentions of human resource behaviour has been developed and
approbated.

3. A dynamic model applicable for income-spending forecasting of enterprise
innovative activities both in Latvia and abroad has been developed.

4. The analysis of the capacity of national innovation has been performed to

detect regularities of innovation capacity indicators and macro indicators.

Prognosis made and P&A investments importance proved.

The author has developed proposals to increase innovation capacity Latvia.

ou

Theses to be defended

1. In the innovation research, several scientific disciplines are involved and
research is being carried out up to nowadays presenting new and significant
explanations of the regularities.

2. Innovation policy in Latvia and countries of European region is developing,
and it is an important tool in providing a competitive national and regional
economics.

3. Innovative intentions of human resources are influenced by different
factors; innovative behaviour of human resources influeces the innovation
capacity of enterprise.

4. The performance of innovative entrepreneurship and innovation capacity
differs within the countries of European region.

5. Contribution of innovation at micro level, affects performance of innovation
at macro level.
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1. THEORETICAL RESEARCH OF INNOVATION
PROCESS AND CAPACITY

The chapter consists of 28 pages, including 8 tables and 2 figures.

1.1. Essence of innovation

The origins of innovation concept are found in the word in Latin language
»innovationem”, which has originated from the word ,,innovare”. According to
the information provided by the Online Etymology Dictionary (2010), the word
Hinnovare” was first mentioned in 1548 as a past participle form and consists
of two parts of the word: ,,into” — into, in, on, upon; and ,,novus” — New.

It is believed that the modern origin of innovation definition has occurred in
1912 and it was initiated by J.Schumpeter in his work ,,The Theory of
Economic Development”. He pointed out that technological or organisational
innovation is characterized not only by an invention, but also by the process in
which the invention is implemented.

In Latvia, the concept ,,innovation” was introduced in the dictionary of
foreign words (1996). The concept ,,innovation” is explained as a ,,novelty” or
,upgrade”. Janis Stabulnieks (the director of Latvian Technological Centre)
considers: “This is where all the problems begin, because the fundamental
meaning of the word ,,innovation” is ,,the introduction of something new”. In
Latvia, both in academic and in business environment and in the overall society
the Latvian translations of innovation are not widely used.

LKlavig$ (the director of Latvian Institute of Organic Synthesis and the
chairman of the board of Latvian Union of Scientists) (2011) in his innovation
definition considers that innovation is an activity, which is primarily novelty
of any kind.

There is not a single use and common ideology of innovation concept in the
world. Despite this fact, however, there is a common guideline that more rapid
development will be observed in those countries where innovation will be
regarded as one of the most important political and economical priorities.

1.2. Development of innovation theories

R.A. Wolfe (1994) has concluded that there is no a single innovation theory
and considers that innovation in its nature is not homogeneous. R.Drazin and C.
B. Schoonhoven (1996) came to a similar conclusion and in 1996 confessed
that in spite of the investigation of innovation, there does not exist a generally
accepted unified theory of innovation. G. W. Down and L. B. Mohr (1976)
came to the conclusion that is impossible to agree on the theory of innovation
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since conceptual and methodological differences exists. Nevertheless,
J. Sundbo’s (1998) vision was different and he concluded that since the first
innovation theory in the beginning of the 20th century there exist three
dominant groups of innovation theory highlighting such elements as
determinants for the reasons of innovation occurrence: entrepreneur,
technology economics, and strategy. The three generally accepted groups of
theory at the same time are also competing paradigms in innovation theory. The
innovation paradigms assume that:

e Entrepreneur as an individual is a decisive driver of innovation;

e The development of technologies has a decisive role;

e The decisive prerequisites for innovation occurrence are the strategy and

management of an enterprise.

After comparing all the three paradigms, the author agrees with the first
paradigm, which is focused on an entrepreneur, combined with the third
paradigm, which is focused on management. By combining both the paradigms,
it is possible to stimulate successfully the innovation process, whereas
technologies have a secondary role.

The author considers that innovation theory can be also classified by
scientific orientation into three large groups according to the list of Science
disciplines affirmed by Latvian Council of Science), dividing the theories of
innovation into three groups:

e The theory of innovation economic substantiation — basing on the

science of economics;

e The theory of innovation management — oriented to the science of

management;

e The theory of innovation sociology — focused on the sociological

research.

After the investigation of the innovation theories that are focused on the
science of economy, the author has came to a conclusion that the origins of
innovation theories are found in the 19th century and are associated with J.
Schumpeter (1934) research in area of economic development. J. Schumpeter
discussed innovation from the perspective of economic development and
constituted two approaches calling them ,,Mark 1” and ,,Mark 11, which have
similar essence: in the centre of economics and innovation, there is an
entrepreneur as a driving force. After analysis of the market-oriented
theories, it is necessary to mention R. R. Nelson and S. G. Winter (1982) who
in the book ,,An Evolutionary Theory of Economic Change” have maintained
that due to the effects of crisis enterprises are looking for innovation as a
method of survival.

Starting with 1980, a group of researchers in the innovation research
emerged who according to R.A. Volfe’s opinion should be classified as
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researchers of organisational innovation and innovation process and have to be
associated with the science of management. G. Hamel (2007) considers that
that in nowadays innovation management can ensure one of the most important
and long lasting sources for competitiveness provision. In the innovation
management area, one dominant theory does not exist, but there are several
theories that compete.

J. Sundbo (2001) in the introduction of his book ,,A Sociological and
Economic Theory” writes that innovation is a sociological phenomenon with
economic outcomes, thus sociological theory (supplemented by economic and
management science) is necessary. Regardless of the fact, whether the
competing theories claim that innovation is generated owing to entrepreneur’s
activity as J.Schumpeter has stated that (1934) or owing to the development of
technologies as K.Freeman (1974) has stated, the author concludes that basing
on the theory of strategic innovation, according to which still all the
organisation takes part in the process of innovation and it results in the social
interaction process, sociology as a science has an important and integral role in
the investigation of innovation phenomenon.

1.3. Classification of innovation

One of the approaches how empirical research classifies innovation in two
levels:

e macro level — innovation that is a novelty in the word, market, or sector

(Maidique, Zirger, 1984; Lee, Xon 1996). In this case, the level of

innovation is based on the factors, which are exogenous for an enterprise;

e micro level — innovation is new for an enterprise or consumer (Moore,

1982).

Special levels of innovations have been developed by R.Garsia and R.
Kalantone (2002), which are constituted of three groups: the innovation
modernity level, the concentration of innovation and properties of innovation.
The classification by comparing and studying the works of several scientists
was carried out to reveal the level of innovation modernity, the area of
concentration and other features, for example, the classification is used to point
out other developments connected with innovation: the effects of adaptation
and diffusion (Rogers, 1983; Rogers and Shoemaker, 1971); the productivity of
innovation (Danneels and Kleinschmidt, 2001; Kleinschmidt and Cooper,
1995); the process of innovation (King,1992), and the outcome of innovation
(Garcia, Calantone, 2002). After the study of the classification of innovation, it
can be concluded that the research of R.Adams is noteworthy and partly
reflects the classification performed by other researchers. The author, based on
the kinds of classification, recommends to classify innovations according to the
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following important criteria: by the kind of origin; by the level of modernity;
by economic level; by the time limits of realisation. According to the author’s
opinion, the listed criteria of classification reflect the process of innovation
both in time and space and by its important indicator — the level of modernity.

1.4. Process and models of innovation

The process should be regarded as a temporary phenomenon (King,1992;
Koput,1997), which aggregates different tasks and inputs and transforms them
into an output (Garvin, 1993). Innovation process is influenced by such factors
as the structure of organisation (Holbek,1988), the factors of external
environment (Tidd, 2001), and the properties of innovation (Pelz,1983).
R. Adamss (2003) has detected that there are two research directions in the
process of innovation: focusing on the basic activities and focusing on the
surrounding stimulating processes. B.T. Pentland (1995) has claimed that the
process can be expressed like a sequence of activities and that it takes place in a
particular stimulating or hindering structure, thus, showing a wider view on the
process of innovation. The process of innovation takes place both at the micro
level and macro level. As J. Sundbo (1999) has emphasized that, the process of
innovation takes place in the micro level as a phenomenon that is
generated by individual groups, however, by the merger of several elements
of micro level it becomes a process that takes place at the macro level.
J.T. Cheng and A. Van de Ven (1996) has characterized innovation as a
rational process which results in a better performance than the existing state
and which is based on explication among the input, the process, and the output.

The author defines innovation in such a way — innovation is a process in
which the complex of research, technical, production , organisational, financial,
and marketing activities is arranged and implemented in a logical sequence,
which results is a new product or service in a market, but the driving force of
the process is qualified and innovative human resources.

The perception of the innovation process has been changing during the last
decades. In order to find out the dynamics of the innovation process, there are
developed models of innovation. The models of innovation are an
interpretation of the dynamic process of science, technology, and innovation
generation. R.Adams (2003) has divided the models into linear, recursive, and
chaotic models. The author has based on her own assumption and classified the
models of innovation process as follows: linear and non-linear. After the
literature analysis, the author concluded that there exist three most often
mentioned linear models: technology push model, market pull model, and
stage gate model. Although the phases of linear models are similar, the author
considers that there is a significant difference between the initial phases. In
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author’s opinion, linear models are outdated and create an impression that the
process of innovation is a very simple process; they ignore the interaction as an
important part of innovation process. Whereas, non-linear model emphasizes
the importance of interaction between market possibilities or technological and
scientific knowledge or competencies of an organisation. The model is
principally different, because in it an interaction and several participants of the
process emerge. The two most often used non-linear models are Stephan and
Clin’s model and systematic innovation model. The author considers that non-
linear models can more precisely reflect the innovation process that takes place
in the modern economy.

1.5. Factors influencing the process of innovation

A lot of research works have been focused on factors stimulating innovation
(Freeman, 1990; Cohen, 1995; Kleinknecht, Mohnen, 2001). Researchers and
theoreticians agree that organisations have particular qualities, such as a
structure, a culture, and processes that stimulate innovation (Amabile 1988;
Hamel 2000). The hindering factors of innovation have an opposite nature and
they are less investigated. The hindering factors of innovation or innovation
,barriers” can stop partly or fully the process of innovation. Research and
development are regarded as one of the most significant factors influencing the
process of innovation. Nevertheless, innovation is not limited only within
research and development; therefore, many activities that result in innovation
are not based on research and development as the determinant factor. J. Bessant
(2003) has mentioned that knowledge is the fuel of innovation. Both the
processes — management of knowledge and management of innovation process
— are the processes that take place within an organisation. The ability to turn
knowledge into the innovation process, which exists as a particular strategy in
an enterprise, increases the efficiency indicators of activity. However,
alongside with stimulating influence factors, also the hindering factors exist.

Innovation barriers. A. Piater (1984) has defined that any factor that has a
negative effect on innovation is a barrier to innovation. It is generally assumed
that after identifying and elimination of barrier, the innovation process will
improve or partly regenerate.

External barriers. E. Pol et.al. (1999) have declared that the government,
its implemented politics, and regulation mechanism often are the reasons of
innovation barrier. He sees barriers as a component of national innovation
system that reflects the climate of national innovation in the country.

Internal barriers. H. Klein (2002) has determined five barriers that refer to
an individual or person’s level: abilities barrier; knowledge barrier; functional
barrier; international barrier and affective barrier. In author’s opinion, the
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internal barriers should be regarded much more seriously than external barriers
because they are an object that is influenced by organisation’s activities, they
can be easier identified and eliminated.

The author considers that the two most important barriers in person’s or
individual level are: abilities and motivation. Abilities can be limited by
person’s knowledge or functional level in which it operates. The knowledge
barriers emerge due to the lack of knowledge or low abilities to uptake the
knowledge. Whereas, financial barriers are the most often mentioned
obstructions in the innovation process. In addition, the lack of creativity is one
of the barriers to innovation. According to T. Amabile (1998) and C. E. Shalley
(1995), creativity is a tool helping to generate new and appropriate ideas,
processes, and solutions.

1.6. Innovation capacity and assessment

Innovation capacity is an important indicator of enterprise
competitiveness. During the last decade, more often the opinion is expressed
that high innovation capacity is the right and the only way to survive under the
existing market conditions. K. Pavitt introduced the concept ,innovation
capacity” in 1982; however, there are at least two authors qualified for the
status of this definition’s introducer. In 1990, Professor L. Suarez-Villa
mentioned the concept ,,innovation capacity”, which according to his definition
measures the potential of invention and innovation in any nation, geographical
location, or sector of economy. Based on the theoretical findings, the author
concludes that innovation capacity as a concept is related to three levels:

e human resources as initiator of innovation, often called an individual

innovation;

e enterprises that are active in the framework of particular system;

e regions and countries and their regional or national capacity.

Furthermore, there are particular factors that influence each group. In order
to measure innovation capacity at the individual, national, or regional level, it is
necessary to determine precisely the outputs of innovation. The evaluation
provides an indicator that is called Innovation Capacity Index, and it is
attributed to the individual, enterprise, regional, or national level.

Boly et.al. (2000) have presented their methodology for identification of
innovation capacity in which ,thirteen fundamental practices” are combined,;
some of them: the structure of enterprise organisation, process control,
technological supervision, networking, collective trainings, generation of ideas.
Boly et.al. (2000) have also presented the Capacity Innovation Index — CII
that aims to evaluate the potential of an enterprise to adapt innovation
(Formula 1):
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Clli= Ziziwi*pt

Yl wi
1)
where Clli — evaluation of an enterprise to develop innovation capacity
(0<Cll<1);
pi— the level of practice development in i-th enterprise;
Wi — the importance of practice in i-th enterprise;
n-— the total number of piloting of significant innovation practice.

The outcome indicators are regarded as conventional indicators for
evaluation of the level of enterprise activity efficiency. The efficiency of an
enterprise can be evaluated by profit, the increase of turnover, shareholding
value, productivity etc. indicators, however, these indicators are not directly
connected with innovation capacity and do not prove a direct link. The
indicators most often used in the scientific literature are summarized in Table 1.

Table 1
Indicators of innovation capacity outcome
QOutcome indicator Description
Introduction of new or improved products Usually is detected by the survey that
Or Processes. refers to a particular period.
Percentage of sales of new/improved Survey data. Rely on the respondents’
products or processes. ability to assess the percentage.
Statistics of intellectual property. Patents, trademarks, and design
applications.
Indicators of enterprise economic activity. Profit, turnover, the amount of the
margin.

Source: developed by the author based on M. Rogers, 1998

One of the most often used indicator of investment is R&D investment,
but besides that also other indicators play important role, while assessing
innovation capacity, those are marketing expenses for the promotion of new
products in the market, and introduction of new processes, acquisition of
technology as well as costs of management and changes. Yet, not always it
easy afterwards to assess these results precisely and track the return on such
investment (Table 2).
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Table 2

Indicators of innovation capacity investment

Indicator of investment

Description

R&D (research and development)

Although the indicator is very often
applied, there are problems with precise
definition, what R&D is, since each
enterprise can assess it according to its
own criteria.

Acquisition of technology from others
(patents, licences).

Obtained patents and licences.

Costs related to the launch of new
production, which intends the introduction
of new product or process.

Costs on technology and production lines
and other activities connected with launch
of production.

Marketing costs related to the launch of
new products in the market.

Only those marketing expenses that are
related to the launch of a particular
product in the market, in a particular
period of time.

Costs of management and organisational
changes.

Related to the improvement of efficiency
and quality, e.g. ISO Standard.

Source: developed by the author based on M. Rogers, 1998

National and regional capacity is determined using several indicators,
however, in author’s opinion; it is worth to mention three of them: Global
Innovation Index, Innovation Union Scoreboard, and Global Competitiveness

Report.

In the research of the doctoral thesis, the author will evaluate innovation
capacity and factors of its influence basing on the three levels listed in the
theoretical analysis: individual (human resources), enterprise, and regional
(national) level. At each of these levels, a different methodology for evaluation
of innovation capacity will be used to evaluate innovation capacity, factors of
its influence as well as possible linkage of levels.

2. INNOVATION POLICY IN THE EUROPEAN UNION
AND LATVIA

The chapter consists of 18 pages, including 4 figures.

2.1. Content of innovation policy

The national innovation policy is an aggregate of government’s planned,
initiated, implemented and coordinated activities: legal acts, administrative
norms, priorities, and tools of implementation etc. norms that ensure a
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coherent, sustainable and balanced development of innovative activity
(EC, 2002). Based on experience of several countries’ innovation policy, the
author concludes that the developed countries in the development of their
national innovation policy undergo through several levels of development: the
first level, the second level, and the third level. The highest level is the third
level, at which Innovation policy becomes a central point of all other policies.
Each of the policies devotes a separate, leading role to the provision of
innovation process and achievement of its subordinated aims.

The European Commission (2002) especially has emphasized the need for
the policy of ,third generation” innovation. Such countries as Sweden, the
USA, Finland, Australia, Japan, and the United Kingdom use the methods of
,»third generation” innovation policy building. In Latvia, innovation policy has
long time been focused on the financing of public research institutions, and
much less on the collaboration in R&D, transfer of knowledge, and support to
innovation supervision, advisory services, and starting of innovative
entrepreneurship. The author concludes that we are in the starting point of
»second generation”, in which there is an understanding of the importance of
interaction of innovation system’s participants, however the implemented
support measures are weak.

The aim of the innovation policy is to be integrated in the national
science, research, and development, education, fiscal, intellectual property,
digital infrastructure and other policies to generate economic and social
welfare. S. Ezell and R. Atkinson (2010) consider that a nation can become an
innovation leader if its ,,innovation policy triangle” contains three basic
components: well-organized environment of technological policy, legal base,
and business environment. In the guidelines of the World Bank ,,Innovation
policy — guidelines for developing countries” (2010), it is reported:
fundamentally innovation process is implemented by an entrepreneur who
applies the existing knowledge and technology with aim to offer a new product,
kinds of activities and is able to distribute them. The author considers that the
role of entrepreneur in the process of innovation advancement in Latvia is not
sufficiently appreciated and that is why the support policy is not as successful.

2.2. Development of innovation policy and legal base in
the European Union

The development of innovation policy of Europe already since 2003 has
clearly shown the intention of the European Union to focus on the promotion of
innovation process as a system. Innovation has been declared as the most
important driving force of economics, yet it has turned out that the developed
support programmes have neither been able to successfully promote the EU
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convergence to the USA or Japan, nor reduce the gap between the ,,new” and
the ,,0ld” Member States of the European Union.

The first base of guidelines was developed within the ,,Green Book” of
innovation in 1995. The first plan of activities for innovation in Europe was
developed with policy recommendation in 1996. In the plan, the following
policy directions were determined:

e promote innovation culture;

o develop a framework for innovation promotion;

¢ have a better formulation of research and innovation.

In April of 2005, the European Commission recommended to establish
Competitiveness and Innovation Framework Programme 2007— 2013 (COM
(2005)121).

On 30 November 2011, the European Commission came forward with a
new research and innovation strategy ,,Horizon 2020”, in scope of which 80
billion EUR will be provided for scientists, researchers, and entrepreneurs’
projects within the next budget period (2014-2020).The Council of Europe
demonstrates its intention to support the importance of innovation also during
the next decade. It is evidenced by Europe 2020 strategy, in which knowledge
is the central concern, thus, forming a wise, sustainable, and integrating
growth. The European Union programme ,,Europe 2020 is based on seven
initiatives, whereas in one of them there is defined a need to establish
wInnovation Union” by creating such conditions that would facilitate the
availability of financing for research and innovation, thus ensuring that
innovative ideas are transferred into products and services creating the growth
and workplaces.

2.3. Regional policy and its link with innovation

Regional innovation programmes of the European Union have been
implemented since 1990. During the last 15 years, the European Commission
has developed regional innovation strategies, regional partnership pilot projects
and programmes. These activities have been reflected in e-journal ,,Regional
Focus” (Regional Focus, 2010):

e regional Innovation Strategies 1990-1993;

o regional Information Society Initiatives 1994-1999;

e regional Programmes of Innovative Actions 2000—2006.

During the 2007-2013 planning period, ,,The Community Strategic
Guidelines for 2007-2013” showed that one of the roles of the cohesion policy
in innovation area is to help regions to implement regional innovation strategies
and action plans that possibly could significantly influence the competitiveness
both at the regional level, and in the European Union as a whole.
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Many research and innovation factors most efficiently function at the
regional level, therefore, the reduction of innovation deficit in the regions of
Europe is the main objective of the cohesion policy. The Cohesion Policy. In
the EU Cohesion Policy for 2007-2013, innovation has been allocated a much
more important role than in the previous planning periods. It has to advance
innovation, entrepreneurship, and the development of knowledge-based
economy in all the regions of the EU. The main aim is to help the
underdeveloped regions to develop their innovative potential. Almost 83 billion
EUR (24%) will be used for the promotion of knowledge and innovation.

2.4. Development of Latvian innovation policy, institutional framework
and linking with the planning documents

The development of Latvian innovation policy was initiated on
27 February 2001 when the National innovation concept was confirmed in the
Cabinet meeting, which followed by the National Innovation Programme for
2003-2006. Following the practice of the European Union, the innovation
programme for 2007-2013 was united with a ,,Business Competitiveness and
Innovation Development Programme for 2007-2013”, which aims to provide
more favourable conditions for business development, promotion of national
innovation system’s capacity and efficiency growth.

After the study of institutional environment, the author concludes there are
at least four ministries that take part in the development of innovation policy.
The most active development of the legal framework is taking place at the
Ministry of Economics and the Ministry of Education and Science (IZM), while
at the Ministry of Environmental Protection and Regional Development the
process has been initiated and is in progress, but at the Ministry of Culture the
activities focused on innovation policy are fragmented and in the form of
particular projects or initiatives. In the area of innovation policy introduction,
the Latvian Investment and Development Agency (LIAA) and the Latvian
Guarantee Agency (LGA) have demonstrated the most activity, whereas 1ZM
implements innovation policies by human resources of its department. The
author considers that this distributed approach to innovation policy is one of the
drawbacks that hinder also the growth of innovation capacity at enterprise and
individual’s level. The Ministry of Finance should be more active to uptake a
single policy planning, or it would be necessary to establish a new organization,
or delegate the functions to an institution that could multilaterally evaluate
innovation policy and co-ordinate its purposeful development.

Latvia 2030. Sustainable Development Strategy of Latvia until
2030 (Latvia 2030) approved by Saeima on 10 June 2010 became the main
planning tool of the country with the force of law. Latvia 2020 — chapter 4,
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Innovative and eco-effective economics nominates massive creativity and
innovation as a priority: aimed to become one of the EU leaders in terms of
distributing of innovative and exporting enterprises. Massive creativity
approach means that creativity, knowledge, and ideas of any inhabitant of
Latvia can be used for the creation and dissemination of novelties.
Unfortunately, in terms of innovation and labour productivity, Latvian
population seriously lag behind the EU Member States and the USA despite
comparatively large investments into education.

In Latvia, the main challenges in innovation policy are associated with
raising the process of innovation capacity in business sector, increasing of
collaboration between science and an industry, development of regional
innovation policy and integration into the National innovation policy as well as
development of venture capital. Alongside with the weak components of
innovation policy, it is necessary to mention also the fact that Latvia still lacks
the legal base for the consolidation of innovation term, which hinders the
development of innovative activity. Such legal norm has not yet been
incorporated that would define ,,innovative activity” or ,,innovative enterprise”,
there are no definitions for kinds of innovative activities, subjects and their
rights. Therefore, an enterprise that implements innovative activity does not
receive state support in such amount as in the countries that have developed
their legal base for support of innovative enterprise.

After summarizing of the political base of the Chapter 2, the author
concludes that human resources are devoted to play a major role, especially in
the document Europe 2020. Therefore, the author has included human
resources as one of the research components for the study of the factor
influencing innovation capacity.

3. FACTORS INFLUENCING HUMAN RESOURCES
AND INNOVATIVE CAPACITY IN THE EUROPEAN
REGION COUNTRIES

The chapter consists of 27 pages, including 2 tables and 7 figures.

3.1. The role of human resources in the innovation process

Economic growth and its influencing factors are one of the main
research themes in the analysis of modern economy. In nowadays, success
can be found neither at geopolitical conquers and related natural resources, nor
by practising an extreme ,,laissez-faire” or extreme national intervention policy,
but in ability to use the achievements of science and technology and innovation
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as the main driving forces of economic development emphasizing the role of
human resources in an enterprise. The author of the book “Innovation in the
world, Europe, Latvia” V. Dimza mentions such a linkage: the development of
human resources and research is the main prerequisite for innovation
generation. In the guidelines of the World Bank ,,Innovation Policy a Guide
for Developing Countries” (2010), it is emphasized that fundamentally
innovation process is implemented by an entrepreneur who applies the
existing knowledge and technology with aim to launch a new product, kind of
activities and to be able to distribute them.

By using the concept ,,human resources”, it is emphasized that people
are the most important assets of an enterprise who by their joint activities
drive the company towards its goal. If an enterprise initiates the innovation
process without sufficiently prepared human resources, the lack of
qualification can become a weak point mainly due to the technological
aspect. Farsighted and systematic development of human resources and a
plan for improving of qualification insist on active changes in an enterprise.
The aim of these changes is to ensure the competitiveness of an enterprise,
in which human resources become a crucial factor in the enterprise
innovation process. The study of theoretical and legal aspects performed by
the author of the doctoral thesis enables to conclude that scientific research
(Van de Ven, 1986; Smith 2002) as well as political approaches (Europe 2020)
indicates that human resources are regarded as a driving element of knowledge-
based economy.

The chapter is divided into three research directions: the first research
direction is connected with acquisition of qualitative data from the range of
foreign experts to identify the main research direction as well as ideas for the
development of surveying process; the second research direction is connected
with identification of factors contributing to innovative behaviour of human
resources and realization of surveying process of several European region
countries’ respondents; the third research direction — national experts’
evaluation of human resources and its role in the innovation process. The
choice of human resources is justified by the following:

1) from the view point of enterprise resources, human resources is the
most important resource of an enterprise that is able to influence the
innovation process;

2) primarily, there were chosen students who are involved in
entrepreneurship and related areas, and it was assumed that they are potential
entrepreneurs and employees to perform a repeated research after five years to
find out how the intentions of the respondents have changed;

3) not only in Latvia, but also in Europe and in the world there is a lack of
research works focused on analysis of factors influencing innovative behaviour
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of human resources. The study of the theoretical aspects of the theme gives
evidence that until now the research works have mainly been focused on the
existing employees and managers of enterprise.

3.2. Scheme of the realization of interviewing process and the development
of a theoretical model

The aim of the expert interviews is to obtain in-depth information and
comments, which would allow to evaluate and investigate the regional
innovation system, factors influencing the system and the role of an individual
in the innovation process, as well as to use the obtained opinions for
performing of further research. In the process of choosing the experts, the
author consulted with the professor T. lakovleva of the University of
Stavanger. The author together with the professor identified 12 experts
(in Stavanger, Oslo, Haugesund, and Kongsberg).

The range of experts included the representatives of the following
organizations: University of Stavanger — Center for Innovation Research
(Stavanger); International Research Institute of Stavanger — IRIS (Stavanger);
NIFU STEP — Nordic Institute for Studies in Innovation, Research and
Education (Oslo); University of Oslo — Center for Technology, Innovation and
Culture (Oslo); Konsberg Maritime (Kongsberg); The Research Council of
Norway (Oslo); Innovation Norway (Stavanger); Polytechnic Research Institute
(Haugesund).

Conducting of expert interviews — direct or face to face interviews using a
partly structured questionnaire in English language. The author in her doctoral
thesis has analyzed the group of questions that relate to innovation capacity and
its influencing factors. In the form of synopsis, the author has reflected the
phrases of scientists characterizing the importance of human resources in the
innovation process:

e there is always a person behind innovation (idea);

e based on the OECD (2009b) research — awareness of innovation

process is an important part of education;

e employee-driven innovation is competence driven-innovation;

e all starts with individual’s idea, only then a product is generated.

Based on these extracts of experts’ narration as well as on a more extensive
interview material, which cannot be fully reflected in scope of this research, the
author concludes that: firstly, individual is an integral part of innovation
process and the main driver of innovation; secondly, in the education system, it
is important to provide both training of innovation process and training of
practical entrepreneurship skills. Quantitative and qualitative insufficiency of
these subjects is an obstacle for the development of innovative entrepreneurship
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in the region; thirdly, creativity, alternative way of thinking, stimulation of
risk-taking and other properties of a person, forms of thinking and abilities
characteristic to entrepreneurship should be promoted as a separate subject or a
part of innovation training subject.

The development of the theoretical model took place at the University of
Stavanger, Centre for Innovation Research in August 2011 under the guidance
of professor T.lakovleva who has specialized in area of innovation research.

The author’s study of human resources is based on the application of the
Theory of Planned Behaviour (Ajzen, 1991) to explain and forecast the
influencing factors of intentions of human resource innovative behaviour. The
planned behaviour theory assumes that the intentions of behaviour are
determined by three main norms: (1) attitude towards the behaviour; (2)
subjective norm; (3) perceived behaviour control. After the studies of other
authors’ works, the author has added also productivity, risk, culture, and
creative self-efficiency as influencing factors to ensure a multi-dimensional
approach.

Figure 1 reveals the theoretical study model developed by the author of the
doctoral thesis.
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Source: Developed by the author, based on the theory of planned behaviour

Fig. 1. Theoretical model of factors influencing innovative intentions of
human resources.

The author has chosen an assumption nomination approach as one of the
methods how to prove the theoretical model. There were nominated six
assumptions: the research assumption 1: attitude towards innovation is
positively related with innovation intentions; the research assumption 2:
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perceived behaviour control is positively related with innovation intentions; the
research assumption 3: pro-activity is positively related with innovation
intentions; the research assumption 4: risk is positively related with
innovation intentions; the research assumption 5: the creative self-efficiency
is positively related with innovation intentions.

3.3. Data collection methodology and characterization of the sample sets

The questionnaires were developed in Norway during the author’s
internship period at the University of Stavanger, Centre for Innovation
Research. The internship period was from August until September 2011 and
lasted altogether one month. There were 85 questions included in the
questionnaire to conduct a research that would reflect the variables used in
the model. In some countries, this number is slightly larger or smaller, but is
only related to the demographic and descriptive data specific to a certain
country. The questionnaire is conditionally divided into two parts, of which the
first part contains demographic or general data, whereas the second part
contains the reflection of variables included in the research model. The survey
process mainly tool place in e-environment https://www.surveymonkey.net. A
total of 446 Latvian students, 264 German students, 144 Bulgarian students,
and 99 Norwegian students were surveyed. The survey process was aimed at
the achievement of the following tasks:

1. to analyze the intentions of human resources towards innovation
generation or adaptation and self-assessment of individual’s creativity
(descriptive statistics);

2. to detect the tightness degree of innovative intentions and the rest of
the theoretical model relationships to either prove or reject the research
hypotheses (correlation analysis);

3. to detect the complex factors influencing individual’s innovative
intentions (factor analysis) by approbating the theoretical research
model;

The development of the sample set. In the selection of the respondents, a
systematic random sampling method was applied, which determines the
geographical location and studying as characteristics of the selection.

Characterization of Latvian sample set. The collection of Latvia data was
started on 3 November 2011. A total of 446 questionnaires were undertaken, of
which 325 were completed. Gender. The gender distribution ratio is unequal:
256 female, which is 78.8%, and 69 male, which is 21.2%. Age groups. The
largest age group of respondents is: 18-22 year-old — a total of 194 persons or
59.7%. Work experience. The works experience distribution is as follows: less
than 1 year — 31.4% (102 respondents); 21.8% (71 respondents) declared that
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their work experience was 1-2 years; 19.1% of the overall number of
respondents (62  respondents)  declared 3-5  year  experience;
16.6% (54 respondents) indicated more than 5 year work experience, and
11.1% (36 respondents) declared that they did not have any work experience.

The level of innovative abilities of the family members. Answering that a
family member is innovative, the distribution of replies was as follows:
34.2% mentioned that these are close family members (e.g. cousins, aunts);
31.1% mentioned that it was ,mother”; 28.6% mentioned ,sister”;
21.8% mentioned ,.father”; 18.8% — ,brother”; 15.9% of respondents have
answered that nobody is innovative in the family, and 4.9% have answered that
those were grandparents. Level of education. 68.6 % of respondents have
obtained bachelor or similar qualification education; 22.2% are enrolled in
master’s studies, and 9.2% are college students. Specialization of education.
The specialization of respondents’ studies is connected with the principles of
sampling (basically, by aggregation of data on economic and business
management directions), thus, 62.2% or the majority are the students of
economics and business management, 25.8% represent social sciences, and the
rest 12.0% are the representatives of different specializations, yet none of them
exceed 3.1% level.

Regional distribution. Concerning respondents’ belonging to the regional
territory, the majority or 65.2% are from the capital city and the rest 34.8% are
from the regions.

Mastering of innovation study courses. The majority or 72.0% have
chosen the answer option ,,yes, some courses”; 20.6% have not mastered any
study course associated with innovation; and 7.4% have chosen an answer ,,yes,
a great deal”, which points at extensive mastering of innovation study course.

The characterizations of Norwegian, Bulgarian, and German sample sets are
not reflected in the summary, but are available in the doctoral thesis.

3.4. Results of factor analysis and correlation analysis

Factor analysis is a statistical method, the most important task of which is to
reduce the number of variables and to identify the structure of interaction
between the variables. In scope of the present research, the aim of factor
analysis was to identify the complex factors that influence the intentions of
individual’s innovative behaviour. By grouping the selected statements
(variables) based on the factor load, it is possible to identify and distinguish
factors, perform their evaluation, and develop the directions for stimulation of
individual’s innovative behaviour.

By applying the principal component analysis method, the features
(variables) were grouped according to their tightness into the complex factors.
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As a result of factor analysis, in Latvian and Norwegian sets there were
7 complex factors created, while in Bulgarian and German sets — 6 factors,
which are close to the assumptions presented in the theoretical model.
However, they had differences in some aspects. After the grouping of the
statements selected from the questionnaires by their factor load, the author
performed evaluation of the complex factors forming innovative behaviour
intentions to develop the directions for improving innovative behaviour. The
complex factors of Latvian set are listed below.

Complex factor 1. Other persons’ views on an individual’s ability to
generate new ideas (Subjective norms).

Complex factor 2. Expression of creativity (Creative self-efficiency).

Complex factor 3. Evaluation of society’s abilities (Culture).

Complex factor 4. Creative abilities and personal significance (Attitude).

Complex factor 5. Risk-taking (Risk).

Complex factor 6.Evaluation of innovative behaviour (Innovative
intentions).

Complex factor 7. Ability to control the situation, improve it and generate
ideas (Perception of behaviour control).

Compared with the theoretical model, it must be concluded that, according
to the results of factor analysis, there have been 7 complex factors formed in
the Latvian set, which complies with the theoretical model’s assumption.

In the Norwegian set, also 7 complex factors were formed, however
elements ,,attitude” and ,,perception of behaviour control” merged into a single
factor, whereas one part of questions related to the element ,attitude” also
formed a separate complex factor. The author considers that such shift from the
theoretical model is acceptable and explains it with the fact that attitude
towards the generation of innovative ideas and applying of particular behaviour
can differ. In general, it is necessary to emphasize the formation of all the
mentioned 7 complex factors, which were specified in the Latvian set, and,
thus, proves the theoretical model.

In the German set, as a result of factor analysis 6 complex factors were
formed. German respondents’ complex factors ,,innovative intentions” and
“perception of behaviour control” merged in a single factor. Taking into
account the fact that the setup forms of the ,innovative intentions” and
»perception of behaviour control” questions are similar, the author assumes the
merge of these factors as logical. The rest of the complex factors had grouped
similar to the Latvian set, sustaining the structure of the theoretical model.

In the Bulgarian set, as result of factor analysis 6 complex factors were
formed. The factors ,,innovative intentions” and ,,attitude” merged. Since the
questions related to attitude are focused on the generation of new ideas, the
merge of the existing elements is acceptable, however, is not as logical as in the
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case of Germany. The rest 5 factors support the scheme of the theoretical
model. After the comparison of the defined factors of all the four countries’
sets, the author concludes that they fully or almost fully coincide with the
assumed variables of the theoretical model. Therefore, the theoretical model
can be regarded as approbated and can be used for performing research in other
countries, as well as confirm the credibility of the performed analysis.
According to the theory of factor analysis, it is assumed that factor analysis has
been successful in case if each complex factor forms a homogeneous, easily
interpreted unit. In case of the present research, the author considers that the
complex factors are homogeneous, the merge of some factors into a single
factor is acceptable and logical, and it is possible to affirm that the
approbation of the theoretical model is competed and the factors
influencing innovative intentions are identified.

The complex factors influencing innovative behaviour were cleared within
the research, but, in order to detect an in-depth influence, the author applied
correlation analysis to prove the relationship of elements determined by the
theoretical model. Taking into account the limitation of the research, the
correlation analysis was performed only for the group of Latvian respondents.

Assumption 1: attitude towards innovation has a positive correlation with
innovation intentions — it is impossible to test, because of the three chosen
questions characterizing attitude, in two questions, it was impossible to identify
the correlation coefficient, as probability was lower than 99%.

Assumption 2: the control of perception behaviour has a positive
correlation with innovation intentions — it was confirmed that there is a
correlation between the control of perception behaviour and innovative
intentions.

Assumption 3: weak and medium correlation was detected in all the three
questions related to pro-activity, thus, it is possible to conclude that the
Assumption 3 has been confirmed and there is a correlation between the
control of perception behaviour and innovative intentions.

Assumption 4: risk has a positive correlation with innovation intentions.
The author considers that the assumption can be partly confirmed, and there
is a correlation between some risk factors and innovative intentions.

Assumption 5: creative self-efficiency has a positive correlation with
intentions. Medium correlation exists in all the three questions related to
creative self-efficiency in correlation with three questions related to innovative
intentions, thus, it is possible to conclude that the assumption can be
confirmed and there is a correlation between creative self-efficiency and
innovative intentions. The author would like to emphasize that of all the
variables, creative self-efficiency has had the tightest correlation — medium,
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which indicates that the higher is creativity of an individual, the greater is
individual’s desire to express this creativity in innovative activity.

The author concludes that the research task — to identify the level of
tightness of the elements of theoretical model — has been achieved. Therefore, it
is possible to accept that innovation intentions are influenced by different
elements characterizing individual’s features (variables) and behaviour and that
between them there is mutual, in most of cases medium and weak, correlation.

3.5. Analysis of expert evaluation

Justification for the use of expert method. The use of the expert method
is necessary to prove the relationship, which continues the already determined
theoretical model, in which innovative intentions stimulate innovative
behaviour. The survey of Latvian experts took place during December
2012-January 2013 and involved different innovation area professionals
representing the industry and public sector, making up a total of 14 experts.
The main criteria of selection — involvement in innovation research, policy-
making, or innovative entrepreneurship and at least 3-year experience,
however, after the survey it was detected that all experts’ experience had been
even more than 5 years.

The structure of expert questionnaire results. The introduction part of
the questionnaire explained the importance of the present research and the aim
of the questionnaire, which is focused on finding out experts’ opinion on
individual’s role within the process of innovation. The questionnaire consisted
of three sections: Section 1. The characterization of innovation and human
resources that includes 10 questions. This section finds out the role of human
resources within the process of innovation, whether individual can influence
the innovative capacity of an enterprise, a region and a nation. Section 2.
Characterization of innovative entrepreneurship, in which the environment of
innovative entrepreneurship, obstructions, and measures for improving are
evaluated with the help of five questions. Section 3. The characterization of a
respondent. The main task of this section — to prove individual’s influence on
innovation capacity (Figure 2).

One of the author’s tasks was to investigate the role of human resources
in the innovation process and innovation capacity building of an enterprise.
The experts’ survey proves that the role of human resources in the innovation
process is not only essential but also leading, which was admitted by
13 experts. After the analysis of innovative entrepreneurship stimulation, as
important factors could be mentioned the following: infrastructure in its
different forms as well as necessity to establish representations of regional
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innovation centres, stimulation of cooperation between the science and an
industry, and stimulation of risk financing availability.
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Fig. 2. Influence of innovative behaviour on innovation capacity
of an enterprise.

The author would like to emphasize experts’ common understanding of the
role of human resources as important result of the present experts’ survey.

3.6. Interpretation of the general research results

In the conclusion of this chapter’s research, the author has provided an
interpretation of general results using descriptive statistics. The interpretation
was carried out by using Excel and SPSS 17.0 version and tools of descriptive
statistics.

The first element of analysis is related to the self-assessment of human
resources’ creativity. The author has chosen the word ,.creative”, because the
term ,,innovative” is not as appropriate for an individual as for an enterprise.
The respondents were asked to assess, which of the options they would agree
with. The grading scale consists of seven degrees — from ,,I am very creative —
1” until ,,I am not creative at all — 7”. The assessment ,,I am creative” in each
country was chosen by different proportion of respondents — the smallest
proportion was in the Norwegian set, whereas the largest — in the Bulgarian set.
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The largest proportion of the respondents who had chosen the option ,,I am
rather creative than not” was in Germany, but the smallest — in Bulgarian set.
The third largest category of answers — ,,I am rather not creative than creative”
was convincingly chosen by Norwegian students, while the distribution in other
countries is similar — approximately of 30%. It can be concluded that the
majority of respondents in the German set, Bulgarian set, and Latvian set
consider themselves to be creative or rather creative, while in Norway the
proportion of these respondents was smaller (Figure 3).
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Fig. 3. Self-assessment of human resources’ creativity in European region
countries (%b).

Next, the author analyzes the distribution between the desire to generate
an innovative solution or to adapt it. After comparing all the four countries, it
can be concluded that only in the Bulgarian set there is significantly larger
number of those students who like to generate new ideas. In the Latvian set,
German set, and Norwegian set, the distribution is very similar, and after its
aggregation, the option ,,create new ideas” ranges within 40% , but the option
,use the existing solutions” — within 60% (Figure 4). Hereby, it can be
concluded that the majority of students (except those of Bulgarian set) are
oriented towards adaptation, but not generation. Looking at these figures
through the prism of national innovation capacity indicators, it is impossible to
express generalized assumptions, because the obtained data rather show
unusual trend — in Bulgaria, where the level of innovation capacity has received
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the lowest evaluation in the context of the European Union, the results of
students’ set indicate the highest rate of intentions to new ideas’ generation.
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Fig. 4. Intentions to idea generation and adaptation in the European region
countries (%o).

The next question of the research is targeted to find out if risk-taking
influences the innovation degree. The grading scale consists of seven grades —
from ,,I am very creative — 1” until ,,] am not creative at all — 7” and risk
evaluation with the statement ,,I often take a risk in my life” in seven-grade
scale where respondent chooses the appropriate option ,strongly agree” or
,absolutely disagree”. In testing differences, the author used chi-square test.
The hypotheses to be tested:

H, — does not influence — variables are not interdependent;

H, - influence and variables are interdependent.

With 95% probability and significance level — 0.05, it is possible to
conclude that as asymp.Sig. = 0.193, the null hypothesis H; should be rejected,
and it must be accepted that the degree of risk-taking is not connected with the
degree of innovation. The author tested the connection between risk-taking
degree and innovation degree within German, Norwegian, and Bulgarian sets.
The analysis of p-value in the replies of German and Norwegian respondents
revealed that p = 0.000, which indicates that risk and innovation degrees are
connected and Hj is accepted. Whereas, the analysis of Bulgarian set indicated
that p = 0.584, thus, the variables are not connected and risk-taking degree does
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not influence the degree of innovation. The author concludes that in two sets
(Latvian and Bulgarian) of all the analysed sets of the countries, the connection
between risk and innovation degrees have not been proved using chi square
analysis, which suggests that the variables or factors of national human
resources can both mutually influence each other and can have no
influence on each other.

J. Sundbo (2001) characterizes innovation as a process that takes place at
micro level as a phenomenon generated by individual groups; however, by
merger of several micro level elements, it can turn into a process at macro
level. Based on the scientist’s definition of innovation process, the author of the
doctoral thesis in her research has combined the research of innovation capacity
indicators at human resources level, at enterprises and national level, which
complies with the theoretical approach, by combining micro and macro levels.

4. ANALYSIS OF ENTREPRENEURSHIP CAPACITY
IN LATVIA AND ITS COMPARISON WITH OTHER
EUROPEAN REGION COUNTRIES

The chapter consists of 27 pages, including 4 tables and 23 figures.

4.1. Criteria and definitions of innovative entrepreneurship

In the global economy, the competitiveness of any country depends on the
ability of enterprises to generate innovation and move to knowledge-intensive
production sectors. The more diverse and knowledge intensive will be
entrepreneurship, the more sustainable will be economics and higher welfare
level in the particular geographical territory.

Innovation capacity indicators, which characterize innovation capacity at an
enterprise and were already described in the theoretical chapter, can be divided
into input indicators, i.e. those that will stimulate innovation capacity, and
output indicators, i.e. those that will reveal how strong ability of an enterprise
is to carry out innovation process by coming to result of the process. The three
main output indicators that are used to evaluate innovation capacity of an
enterprise are:

e the number of new or improved products;
o sales ratio of the company's total turnover;
o statistics of intellectual property.

According to the generally accepted definition, innovative enterprise is such
that either offers a new product (service), or uses new technologies to make
products in a much more effective manner (Oslo Manual, 2005).
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An enterprise is also innovative, if it meets at least two of these tree
criteria:

e at least 25% of the sales are obtained from the products that are not

older than five years;

o the profit from products that are not older than five years constitutes at

least 10 % of the total annual profit;

o the sales volume of new products or services every year increases by at

least 5 %.

Alongside with the LIAA accepted definition of innovative enterprise, the
author would also like to mention the definition of the Central Statistical
Bureau (CSB) of innovation and innovative enterprise, innovative activity. The
author includes the definitions that have been used during the last years.

Innovation - An innovation is the implementation of a new or significantly

improved product (good or service), or process, a new marketing method, or a
new organisational method in business practices, workplace organisation or
external relations (2012).
Innovation-active enterprise - One that has had innovation activities during
the period under review, including those with ongoing and abandoned
activities. An innovative enterprise — one that has implemented at least one
innovation: technological (product, process), marketing or organizational
(2012).

4.2. Analysis of innovative enterprises in Latvia

After analysis of the proportion of innovative enterprises in Latvia, the
author concludes that during the two surveyed periods it has increased,
reaching the 29.9% mark in the 2008/2010 survey (Figure 5).The author also
emphasizes that both in the industrial sector and in the service sector the rate of
innovative enterprises is much higher if the total number of employees is above
250 and exceeds the threshold of 50%. Whereas, in both groups (service and
industrial sectors) with the total number of employees from 50-249, this rate is
lower. Compared with the European Union (Community Innovation Survey)
data of the period from 2006 to 2008, the number of innovative enterprises
in Europe is above 50% of the total number of enterprises. Therefore,
Latvian economy still needs such activities that would stimulate the
realization of innovation process in the future.

The author considers that in analyzing innovative activities, it is important
to understand if, as a result of innovative activities, such indicators as
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turnover and productivity increase and then compare them with the average
indicators in the country.
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Source: Developed by the author, based on the CSB data

Fig. 5. Proportion of innovative enterprises in the total number of
enterprises in Latvia in 1999/2001-2008/2010 (%0).

There is empirical evidence (Hall, Jones 1999) that the primary factor used
to explain the welfare differences among various countries is productivity.
Therefore, the author in her further analysis will evaluate the average labour
productivity and other indicators of enterprise performance in the industry on
average and in innovative enterprises. The data of Table 3 show that in
2006 there was unusual decline in the number of employees as well as decrease
of turnover in innovative enterprises, because after the accession to the
European Union this indicator would have increased. The author assumes that
increase in productivity could be one of the possible reasons for the decline in
the number of employees.

After the comparison of productivity of innovative enterprises with the
average indicators in the country, which are based on the calculations of
average turnover of industrial and service enterprises, the author has detected
that in innovative enterprises labour productivity in 2010 was two times higher
than in the industry on average, and the proportional difference between the
indicators of innovative enterprise and average indicators in the country has
increased since 2006 (Table 3).
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Table 3

Indicators characterizing the activities of innovative enterprises and
average labour productivity and average turnover in industry and services
in Latvia, 2004-2010

Year Innovative enterprises Industry ( B-E) and services (H)
Average labour Average Average labour
- - Average
productivity per turnover of productivity per
) turnover of an
person an enterprise, person enterorise. Ls*
employed, Ls* Ls* employed, Ls* prise,
2010 99 501 8983912 44 272 600 340
2008 67 082 8276 934 41 338 711372
2006 42 845 5938 396 28 560 559 570
2004 30105 4230 680 No data No data

Explanation: here and hereafter and in calculations 1 EUR = 0.702804 Ls

Source: Author’s calculations*®, based on the CSB data

The next element of the analysis of innovative activity is total innovation
costs. By analyzing the costs items, the author emphasizes that starting with
2004, investment in new machinery and equipment exceeds 80%: in
2004 — 81%; in 2006 — 82%; in 2008 — 95%; and in 2010 — 81% (CSB). The
analysis of motivation or aims, why innovative enterprises have introduced
innovation in their work, both in industry and services shows that accordingly
54.7% and 60.7% have claimed improving the quality as the main aim.

4.3. Analysis of outcome indicators of enterprise innovation
capacity in Latvia

According to the theoretical findings, it is possible to analyze innovation
capacity of an enterprise by the statistics of the number of new products,
turnover, and intellectual property. The analysis of enterprises’ plans for the
future regarding the introduction of new products, it can be concluded that
more than a half of the respondents are ready to do that: 25% of them have
projects connected with the introduction of new products; 24% have foreruns;
27% have ideas; 45% do not have plans to introduce; while 2% - have no
opinion (Public Opinion Research Center - SKDS, 2010). In characterizing
enterprises that have plans to introduce new products in the future, it is also
necessary to analyze export positions of an enterprise, as the success of an
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innovative enterprise is determined not only by sales in the local market, but
possibilities to sell the product outside the national market (Figure 6).

The analysis of export volume and introduction of new products leads to the
conclusion that the export volume of 43% of enterprises, which during the last
five years have introduced or are planning to introduce a new product, makes
up 51-90 % of the total sales volume.
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Fig. 6. Export volume and introduction of new products in enterprises in
Latvia 2010 (%o).

The next element of the analysis is the turnover of innovative activity
(Figure 7).
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Fig. 7. Turnover of innovative activity in the total average turnover of
enterprise in Latvia 2004 2008( Ls).
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The results of the analysis lead to the conclusion that in 2008, relative to
2004, there can be observed the growth of innovative activity in relation to the
total turnover of enterprise. Yet, since the data for 2009-2013 are not available,
it is impossible to identify the trend based on the existing data. The proportion
of innovative entrepreneurship in 2004 was 5.1%, in 2006 — 3.4%, whereas in
2008 — 5.9%

Intellectual property is a term used in the second half of the 20™ century to
denote taken together copyrights, related rights, and industrial property rights.
The analysis of the dynamics of the patent number in Latvia leads to the
conclusion that the largest number of patents was observed during the years of
crisis, i.e. 2008-2009, which could possibly be explained by N. Kondratjev’s
,»long waves theory”, which posits that innovations are generated in the times
of crises (Figure 8).
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Fig. 8. The dynamics of the number of Latvian applicants for patent in
Latvia in 2000-2011 (pcs).

Similar to patents, it was observed that the largest number of trademarks
and designs was in 2008, after which the decline followed.

4.4. Comparison of innovative enterprises in Latvia and European
region countries

The author performed the research in scope of Latvian, Bulgarian, German,
and Norwegian perspective; therefore, it is necessary to analyze the indicators
of innovative entrepreneurship of these European region countries as well
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as average indicators of the European Region (the EU-27). According to the
data of the statistical bureau ,Eurostat”, Latvian industrial enterprises and
service providers are the third most passive in terms of innovation activity and
collaboration in the European Union (the EU). ,Eurostat” estimates give
evidence that in Latvia 29.9% of industrial enterprises and service providers
use innovation, which is only slightly more than in Bulgaria and Poland, where
the total proportions of innovative enterprises are accordingly 27.1% and
28.1% (Figure 9). Of all the Latvian enterprises that introduce innovation in
their work, 29.1% do that in collaboration with other enterprises or institutions.
Whereas, 20.6% of enterprises collaborate with other EU countries in the
introduction of innovation, but 5.1% - with the USA institutions and
enterprises, and only 4.4% use partners from China and India. According to the
»Eurostat” data, the most innovative enterprises among the EU countries are in
Germany, where innovation activity has reached 79.3%.

The average innovation activity level in the EU-27 in industrial and
service enterprises is 52.9% (Figure 9). In Norway, the total number of
innovative enterprises is 43.5%, which is lower than the average performance
in the European Union. In the analysis of collaboration potential, the data have
been analyzed on enterprises that were active in entrepreneurship from
2008 until 2010.
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Fig. 9. The proportion of innovative enterprises in European region
countries in the total number of enterprises and cross-section of
collaboration countries in 2008-2010 (%0).
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The author evaluated the product and process innovation (technological
innovation) as well as marketing and organisation innovation
(non-technological innovation). The aggregated data give evidence that in the
process of innovation introduction, 26.5% of the EU-27 enterprises collaborate
with other enterprises, higher education institutions or research institutes,
whereas the rest rely on their own internal resources. Regarding the
EU-27 enterprises that use external assistance in introduction of innovation,
11.4% searched for partners in the other 26 European countries, 3.1% — in the
USA, but 2% — in China or India. Hereby, the author emphasizes that,
compared with the other EU countries and average performance, Latvia has
achieved a high proportion — 29% in terms of innovation collaboration with the
EU countries, which is higher than on average in the European Union.
Nevertheless, Norway has higher rate than Latvia, but Germany, being a leader
of innovative entrepreneurship both in collaboration with the EU countries and
with the USA, does not exceed the average performance of the European
Union. The author assumes that the proportion of collaboration does not
definitely generate new knowledge and the increase of the innovative
entrepreneurship proportion.

The next element of analysis is the proportion of innovative activity
turnover in the total turnover (Figure 10). This indicator is defined as a ratio
between the turnover of products, which are new for an enterprise and new for
a market, and their percentage of the total turnover.
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Fig. 10. Proportion of innovative activity turnover in the total turnover in
European region countries 2004—-2008 (%0).
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The analysis of 2004-2008 data on the proportion of turnover that has been
achieved as a result of innovation in the total turnover leads to the conclusion
that in the European Union it was of 13% on average. The highest proportion of
all the countries was achieved in Germany — above 15% followed by Bulgaria,
which had a turnover performance above 10%. Whereas, Latvian and
Norwegian indicators are comparatively low and range approximately within
5%. The indicator is derived by dividing enterprise turnover, which has been
achieved by new or significantly improved products, with the population of the
total enterprise turnover. On the one hand, the level of Germany points at a
particular regularity with high performance of innovation capacity, but on the
other hand, it does not explain why Norwegian level is so low and Bulgarian —
so high. The author assumes that the proportion of innovation turnover in the
total turnover cannot be accepted as an objective indicator for determination of
innovation capacity.

After summarizing the statistical data analysis of Latvia and European
region, the author concludes that the dynamics of the number of innovative
enterprises in Latvia is improving, nevertheless, compared with the average
indicators in Europe as well as with Norwegian and German indicators, it is
necessary to have serious improvements in the promotion and stimulation of
innovative entrepreneurship. In author’s opinion, there is a negative tendency to
make very substantial investments into purchasing of equipment and
machinery. Although it is an important step in productivity rising, there is still
insufficient investment made in R&D activities. The turnover of innovative
activities in Latvia is of 6% smaller than on average in the European Union.
Moreover, R&D costs per capita in enterprises not significantly, but critically
(for more than 30%) lag behind the average indicators of the European Union.

Table 4

Dynamics of the number of European patent applications in European
region countries in 2008—2012 (pcs per 1 million inhabitants)

Number of European patent applications
Country
2008 2009 2010 2011 2012
Bulgaria 32 32 35 30 39
Germany 33405 30 486 33124 33464 34 167
Latvia 54 61 48 35 57
Norway 760 784 858 802 804

Source: Developed by the author, based on the data of the European Patent Office
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After the analysis of the number of European patent applications, the author
concluded that since 2008 there has been a significant growth of patent
applications’ number the analyzed countries, but in Bulgaria positive dynamics
was not observed.

4.5. Economic contribution of innovative entrepreneurship

In scope of developing the doctoral thesis, the author intended to find out
economic contribution of innovation to a hypothetical enterprise. To achieve
this aim, the author chose the dynamic model construction and simulation.
Based on author’s performed research results, previously carried out studies
have not been focused on forecasting economic contribution of innovation in
Latvia at an enterprise level.In the research, the author has used the dynamic
flow model to forecast the income of innovative activities in an enterprise.
Based on SKDS research ,,Development of new products in Latvian
enterprises”, the author has made the following assumptions:

Number of new products. The research of SKDS points at 4 products during
5 years, thus, approximately 0.8 products per year. The author accepts a
variable 1 product with function NORMAL (function creates a sample that is
dispersed by a normal distribution of mean values).

Number of new products in the development process. Based on the
assumption that the number of introduced new products is 0.8 products per year
(SKDS), the author assumes that the number of products that are in the process
of development should be larger and is at least 3 products. The assumption is
based on the fact that only a particular percent of designs and products is
commercialized, while the majority remain in the development stage and are
not commercialized due to financial, quality, or other reasons.

Income from 1 innovative product. The author has derived the income level
from 1 innovative product in the following way: in 2008, according to Lursoft
data, the average turnover of an enterprise in Latvia was 550 000 Ls, and the
»Eurostat” data give evidence that the turnover of innovative entrepreneurship
was 5.9% of the total turnover or 32 450 Ls. Based on SKDS data that 0.8 new
products are created annually, the author assumes that the turnover of
innovative entrepreneurship is based on the created 1 product per year,
rounding the previously accepted assumption 0.8. Using the function
NORMAL, the author determined an average income from 1 innovative
product = 32 450 Ls per year.

Income from innovative activity. The author assumes that by the extension of
innovative activity, the income of an enterprise from innovative activity is
32 450 Ls. The grounds for the calculation are explained in ,,Income from
1 innovative product”.
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Costs of the product introduction in the market. Costs on the introduction of
a new product in the market can make up more than 70% of the total product
development costs. The author assumes that in the hypothetical model these
costs make up 35% of the total income of innovative activity. Since the model
does not analyze all the costs, but only those associated with innovative
activity, thus, their percentage should be smaller than in case if all costs would
have been analyzed.

Costs of research and new product development. An enterprise can be
regarded as innovative if it invests at least 2% of its turnover into new product
development and research. In the author’s model, research and new product
development is divided into two different positions. Since the model provides
only income from innovative activities, it is impossible to apply 2% principle
on the turnover, because it does not relate to the whole turnover of an
enterprise. Therefore, the author has assumed that an enterprise will invest 20%
of the generated income from the last year’s innovative activity in
development of new products. According to LIAA survey (2012), innovative
enterprises invest up to 30% of their turnover into the development of new
products.

Other costs. Other costs provided by the model are administrative or support
functions costs (accounting, logistics etc.), which according to the assumption
make up 30% of innovative activity costs.

The next step is building of the flow chart (Figure 11). ,,Stock” is a term
used to denote any unit that is in the course of time accumulated or used.
,Flow” is the rate of changes in the stocks. In the research, stock is regarded as
»Income from innovative activity”.
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Fig. 11. Hypothetical model of innovative activity income-spending
forecasting flow.
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The author performed a simulation of the dynamic model using PowerSim5
software. In order to have a hypothetical forecast of income from innovative
activity, the variables and the constants are constructed in a flow chart. By
deriving the estimates of simulations, the author decided that the most objective
is 5-year stimulation model. By applying the flow chart, the author intended
to determine only those financial resources, the flow of which is connected
with new product generation.

Based on the simulation results during the period from 1 January 2014 to
1 of January 2019, the enterprise has increased its income from innovative
activity for 30%, i.e. from 32 450 Ls in 2014 up to 42 199 Ls at the end of 2018
(Figure 12). However, the simulation results suggest that the income from
innovative activity does not grow in the direction of a linear straight line. In the
income, there are both rise and fall periods, which could be explained by the
fact that the incomes of innovative activity have been dependent on the success
of the innovative products. It should be noted that alongside with a slight
increase in cost of product introduction in the market, the income from
innovative activity increase. The author has accepted a 5-year period because
such period more distinctively shows the dynamics of the income changes and
during a longer period the accuracy of forecasting tends to decrease.
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Fig. 12. Simulation of time and values of the innovative activity income-
spending flow in 2014 — 2018 (Ls).

According to the chart of the financial flow model, the author assumes that
an average enterprise, which annually generates 1 successful product and
during the first year gains revenue from innovative activity in the amount
of 32459 Ls, is able to increase its revenue from innovative activity
for 30% in a 5-year period. However, it is important to take into account that
the flow of innovative activity revenues is not steady; it is exposed to
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fluctuations due to the innovative product development and introduction into
the market that depends on success and competence conditions. After adapting
the model to the specifics of an enterprise, it can be used to simulate enterprise
revenues from innovative activity and its related costs. The percentage rate of
costs enables the constants to model the amount of expenditure.

Enterprises are the driving force of economics; therefore, by using a
hypothetical model, it is possible to evaluate the economic contribution of
innovative activity. In the calculation of economic contribution from 1 January
2014 to 1 January 2019, the economic contribution of one enterprise
innovative activity (excluding core activity) accounts for 194 646 Ls. The
author considers that this sum is remarkable and proves the fact that the
contribution of innovative activity to business performance is high.

Based on the CSB survey data on innovative activity (2010), the proportion
of innovative enterprises in the period 2008 — 2010 was 29.9%. The average
growth of innovative companies in Latvia from 1999 until 2010 was
2.12%, thus, based on the data of 2008 — 2010; it was assumed that the
proportion of innovative activity at the end of 2018 could reach at least 32%.
The database of CSB provides the information on economically active
statistical units from 2004 until 2011. Based on these data, it was calculated
that the average growth of the number of enterprises during the mentioned
period is 6.37% per year. The latest available CSB data gives evidence that in
2011 the number of commercial companies was 72 708. Author has calculated
based on the assumed average growth rate 6.37%, and derived that in 2018 the
total number of enterprises will be 112 025. Author assumed that 32% or
35 848 of them will perform innovative activity. Based on the simulation of the
hypothetical model that in 2018 the revenues from innovative activity will
account for 42 199 Ls, the forecasted economic contribution of innovation
to Latvia will be 1.5 billion Ls or 2.2 billion EUR. The author would like to
emphasize that the hypothetical model does not contain the demographic,
economic cycle etc. elements that have an impact on the contribution of
innovative activity.

5. ANALYSIS OF LATVIA NATIONAL INNOVATION
CAPACITY IN THE CONTEXT OF EUROPEAN REGION
COUNTRIES

The chapter consists of 45 pages, including 16 tables and 24 figures.

External and internal factors can have either positive or hindering effects on
the national innovation capacity. After the analysis of the versatile influence
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factors and, based on the description of elements or Innovation Index provided
by the Innovation Scoreboard, which regards the education level of human
capital (persons with secondary education, number of doctoral students etc.) as
well as financing and support as indicators of national capacity, the author
chose to have a detailed study of four factors influencing the national
innovation capacity: ,,education system”, ,,availability of financing”, ,research
infrastructure”, and ,,innovation infrastructure”.

The combination of all these factors enables positive development of a high
performance of national innovation process capacity, by using the research and
innovation infrastructure, implementing successful collaboration on the
condition that sufficient internal and external financing is available.

5.1. Evaluation of influencing factors of Latvia innovation capacity in the
context of European region

The strategy ,,Europe 2020 determines that innovation is the best means to
the further development of Europe, while education is a key element. The first
condition, with regard to education as a driving force of innovation, — the
quality of education should be sufficient and appropriate for labour and market.
Nations with high innovation capacity produce larger number of students in
engineering and natural sciences. Their number is close to or exceeds 30% of
the total number of students. The structure of Latvian students’ choice gives
evidence that approximately 34-55% of students (2008 — 2011) have studied
and graduated social sciences, while less than 10% of students studied
engineering, natural sciences and other exact branches. The cross-sectional
analysis of the structure of the number of persons holding doctor’s degree gives
evidence that the largest proportion is in three groups: engineering sciences;
natural sciences, mathematics and IT; and social sciences. Moreover, the
number of persons holding doctor’s degree is growing. Many studies (ESAO
(1999,2009),) and observations (1US, 2010) have emphasized that the number
of doctoral students is one of the indicators of innovation capacity, thus, the
growth of the number of doctoral students is important for the development of
national innovation capacity.

Innovation support infrastructure is defined as a set of organisations that
actively collaborate and use tools to support the innovation process in
enterprises. According to the indicators of Innovation Scoreboard complex
Innovation Index, one of the indicators is used to evaluate this area of national
innovation capacity. P. Cooke (2001) has claimed that the terms ,,innovation
infrastructure” or ,,soft infrastructure” and ,,network infrastructure” are widely
used to describe the enterprise support system. It should be emphasized that
until June 2012, there was not any database or tool in Latvia that would have a
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single classification or aggregation of innovation support structures. In scope
of the project InnoLaSME (Co-ordinated Set of Innovation Support Services
for SMEs in Latvia), the Latvian Technological Centre aggregated information
on the available infrastructure for innovation support. In scope of the project,
189 innovation support institutions were surveyed. By analyzing the offered
possibilities of classification of innovation support infrastructure, the author has
developed her own classification of innovation support infrastructure. It is
based on four support institutions and organisations (Figure 13). It can be
concluded that in Latvia, insufficiently active measures have been taken in
areas of knowledge generation and technology and knowledge transfer.

In two sections of Innovation Scoreboard Innovation Index, the evaluation
of national capacity is implemented by a sub-section, which also evaluates if
enterprises collaborate with researchers and other enterprises. Furthermore, the
last but not least important indicator of stimulation in Innovation Scoreboard is
national expenditure for the public sector. Therefore, both research
infrastructure and its collaboration with entrepreneurs is a relevant indicator of
national innovation capacity.

H. Boter and A. Lundstrém (2005) in their research work have detected that
alongside with improvement of collaboration between enterprises and
universities the chances to come up with new products in the market grow.

In Latvia, there has not been developed a motivating environment that
would involve a scientist into entrepreneurship helping the development of
enterprise intellectual abilities, which is characteristic to high technologies
enterprises. More than 70% of scientists work in the higher education sector of
Latvia (1ZM, 2012), which points at unbalanced involvement of research and
entrepreneurship scientific potential in business activities.

This could be partly explained by the lack of special stimulus at the national
level. There are also problems in the area of research infrastructure. In Latvia,
there are 136 scientific institutions. However, in Latvia, as a whole, there are
only 3621 doctors of science in terms of full-time work equivalent, which is
even less than in the year 2000. Of this research staff, 2596 (71.7%) work in
the sector of higher education; 708 (19.6%) — in national research institutions;
and only 317 (8.7%) — in business sector.

The author has used the data of the research ,,Development of new products
in Latvian enterprises”, which was ordered by the LIAA and implemented by
the public research centre SKDS, to study the collaboration between
researchers and entrepreneurs. In scope of the research, it was investigated to
what extent entrepreneurs collaborate with researchers to develop new
products. The research results show that only 38% of enterprises collaborate
with scientific research institutions or scientists during the process of product
development.
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Source: author’s research

Availability of financing for entrepreneurs for the development of
innovation process is one of the evaluation indicators in the Innovation Union
Scoreboard. Based on the Innovation Union Scoreboard 2011, the section
»Finance and Support” points out that Latvia takes one of the second last places
in the context of Europe. The analysis of an indicator in the dynamics from
2008 to 2011, leads to the conclusion that there have not been substantial
changes. In 2008, Latvia was ranked in the 23" place; in 2009 — 22" place;
2010 — 25" place, and in 2011 — the 22" place.

The role of European structural funds is indispensable for the
implementation of innovation politics in Latvia as their resources are focused
on providing the support to innovation and its commercialization. In the present
planning period (2007-2013) the support that was allocated to the stimulation
of entrepreneurship and innovation accounts for more than 538 million Ls,
which have been assigned to the 2™ activity programme (AP2) ,.Innovation and
entrepreneurship”.

The venture capital market in Latvia is positioned as small. The market
development is at an early stage — the proportion of Latvian venture capital is
one of the lowest in Europe: 0.03% of Latvia GDP compared to 0.314% as
average in Europe (Eurostat, 2012). The Baltic Innovation Fund started its

112



activity on 27 September 2012 as a collaboration initiative of Latvia, Lithuania,
Estonia, and European Investment fund (EIF). It is an investment initiative to
increase the venture capital investment in the enterprises of the Baltic States.
Astra Neimane, the representative of the venture capital fund ,BaltCap”,
mentions that: ,,During the last decade (2002 — 2012) there have been
approximately 55 million EUR (38.5 million lats) invested in Latvian
enterprises, yet this statistics is not complete as there are other funds that
operate in the market” (LETA, 2012). According to Daniels Pavluts, the former
Minister of Economics: ,.(...) the state has invested 34.7 million lats in venture
capital” (LETA, 2012). The LGA information gives evidence that the support
funds of venture capital have financed approximately 50 Latvian
enterprises.

5.2. Analysis of competitiveness and national innovation capacity
indicators in Latvia and European region countries

The competitiveness in the theory of economics and entrepreneurship is
understood as ability of a company, industry or country to sell their products or
services in the market. Owing to the development of globalization and
international trade, the competitiveness in the global market becomes
increasingly important for each country. In nowadays, the concept
~competitiveness” is substantial and its role is growing, therefore, several
international organizations have provided their own definitions.

The competitiveness is being analyzed annually by several organizations:
the World Economic Forum, Switzerland - based World Competitiveness
Centre, National Competitiveness Council of Ireland etc. Each organization has
developed its competitiveness index, which is based on several indicators. In
author’s opinion, one of the most detailed indices containing a review on
innovation is the Global Competitiveness Report (GCR) of the World
Economic Forum.

In determining the competitiveness of Latvia according to the GCR
methodology, the author has analyzed the stages of Latvia development and
the transition from one economic stage to another. The analysis of GDP per
capita in current prices, leads to the conclusion that until 2006 Latvia,
according to the GCR classification, was in the 2™ stage of development
,Efficiency”. Whereas, since 2006, by exceeding 9000 USD (6858 EUR) per
capita, Latvia has moved on transit condition between the 2" and the 3" stages
of development. After analyzing the average indicators of Latvia, Germany,
Bulgaria, Norway, and the European Union, it can be concluded that since
2010, GDP per capita in current prices has not increased in Latvia; a slightly
higher GDP level was in the period from 2006 until 2008 (Figure 14).
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Comparatively lower indicators were observed in Bulgaria, while Germany’s
performance is above the average in Europe. Since 2000, Germany has
increased the GDP per capita from 26.3 thousand EUR to 30 thousand EUR.
The indicators of Norway significantly exceed the average indicators in
Europe, which, in author’s opinion, is connected with high costs of production
and services. After the analysis of GCR economic development stages, the
author concludes that innovation is significant in ensuring the competitiveness
in any country. The economic development method of GCR emphasizes that
such economic development phase that has innovation as its driving force is
able to take high economic assessment. Based on this method, the author
considers that there is an obvious link between the competitiveness and
innovation as the driving force of its development.

60000

50000

40000 @ Latvia

O Bulgaria

30000

OEU27

20000 (700000 -I -l =l =l -

W Germany

GDP per capita, thousand, EUR

10000 T Mkl il B Norway

~ 0 o o o
o o o o o
o © © ©o ©o o o
N N N N N

O o4 o o
o o o o©o
o © o o
N N N N

Year
Explanation: black (horizontal) lines in the figure show the boundaries of economic development
stages
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Fig. 14. GDP per capita in Latvia and European region countries
in 2000 — 2011 (thousand, EUR).

The GCR components are grouped in 12 different categories, which are
called 12 pillars, one of which (the 12" pillar) is ,,Innovation”. The analysis of
the pillar 12 average indicators during the period from 2008 until 2013 and the
respondents’ self-assessment of creativity, leads to the conclusion that in those
countries, where respondents assessed themselves as rather creative, the
performance of the national innovation capacity was higher than in the
countries with lower assessment of creativity (Figure 15).
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Fig. 15. Comparison of creativity self-assessment and pillar 12 in European
region countries (% and rankings).

The German set, in which 38% of respondents have assessed themselves as
creative, is ranked in the 7" place in the evaluation of innovation capacity,
while in the Bulgarian set, which is ranked only in the 93" place in the
evaluation of innovation capacity, the proportion of respondents who have
assessed themselves as rather creative is 23%. The author finalizes the analysis
of the sub-chapter with the total ,,Innovation” pillar performance in Latvia
and European region countries (Figure 16).
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Fig. 16. Overall innovation performance in European region countries and
Latvia for 2008/2009 —2012/2013 (rankings).
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It should be noted that in the survey of 2008/2009, Latvia and Bulgaria had
very close evaluations, however, during the last surveys; Latvia has
significantly improved its positions. Norway and Germany show a remarkable
breakthrough within the overall evaluation of innovation in comparison with
Latvia. The overall positions of Germany during the last 5 years remain high
and stable. Norway preserves its position in the top 20 as a country with high
innovation performance level.

The author concludes that globally the stimulation of innovation capacity is
of primary importance. It is also shown by the GCR evaluation of country’s
economic situation, the highest stage of which is driven by innovation. In
Latvia, the shift to economic situation driven by innovation takes place
gradually, and although the country has overcome the lowest limit of transit
condition between the stages 2 and 3, still, according to the available data and
due to the effect of 2008—2009 crisis, further move within the transit condition
has not been rapid and positive. Therefore, the author concludes that in order to
overcome the transit condition in 5-10 year period, it is necessary to work on
the further development of both micro level innovation, by developing
innovative capacity of human resources, stimulation of collaboration, and
macro support mechanisms — financing, tax incentives etc.

5.3. Correlation analysis of national innovation capacity indicators and
macroeconomic indicators in Latvia

In the theoretical analysis of innovation process, it was detected that
innovation stimulates the growth of national economy and increases the
employment level (Urabe, 1998). According to the author’s analysis, in Latvia
this area has not been researched so far, therefore, the author considers that the
correlation analysis of national innovation capacity and macroeconomic
indicators is an important research object that would reveal the effects of
innovation on such macroeconomic indicators as GDP and export at Latvia
level.

The gross domestic product is one of the most often used indicators of the
national economy development, which could be simply described as the total
country’s income during one year. Economic growth is a process that in the
country provides possibilities to increase the production of goods and services,
a quantitative growth of physical, human, and natural capital. The analysis of
the interaction between this indicator and the indicator of national innovation
capacity is important to find out if there is a correlation between them and, if
any, how strong it is.

Export is an important aspect of economic development and international
trade. The growth of export was the main driving force of Latvia economy in

116



the years 2010 — 2012. The export empowerment is a kind how to ensure the
increase of national economy income and sustainable economic growth in the
future. Therefore, the cross analysis of this indicator and national innovation
indicator can show if innovation indicators have effect on export activities.

As the main technique of the main indicators’ analysis, the author chose a
research that characterizes the closeness of the correlation between
innovation capacity and macroeconomic indicators. In order to detect the
tightness of relationship between the independent and dependant variables,
correlation analysis is used. In the present research, several indicators of
innovation capacity were selected: (a) capital investment related to research; (b)
researchers and research staff ; (c) research works carried out in an enterprise —
different categories; (d) number of issued patents; (e) number of the registered
trademarks, and (f) number of registered designs. The GDP in current prices
and export were selected as dependant variable. Depending on the number of
factors to be analyzed, it is possible to apply pair or multiple correlations. Pair
correlation characterizes the tightness of relationship between two variables:
dependant and independent, whereas the form of relationship is determined by
multiple regression analysis (Arhipova, Balina, 2006). In order to use the
method of multiple regression analysis: (a) dependant variable must have a
strong correlation with independant; (b) independent variables can not be
closely correlated (Arhipova, Balina, 2006).

The author starts her research with correlation analysis and concludes that
GDP in current prices has a strong correlation with several indicators of
innovation capacity. In the analysis of GDP and innovation capacity indicators,
the author inspected only those innovation capacity indicators that had
correlation coefficient at least 0.80 and afterwards selected one or several of
them with the highest value. As a result of correlation analysis, it was detected
that there is a strong relationship between independent variables — collinearity.
The most appropriate method in such a situation is the linear regression
analysis. The data of the correlation matrix show that strong correlation exists
between GDP in current prices and research performance in an
enterprise/institution in Latvia, including research performed at higher
education, public and business sectors, including both applied and fundamental
research. There is the closest relationship between the indicators: correlation
coefficient is e accordingly 0.95. Therefore, the author chose the indicator of
innovation capacity. The next correlation analysis is focused on the indicators
of export and innovation capacity. Similar to the correlation analysis of the
GDP in current prices, also the analysis of export leads to the conclusion that
there is multicollinearity between the variables, thus, it is necessary to use the
univariate regression analysis. For the univariate regression analysis, one
innovation capacity indicator with the highest correlation coefficient is
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selected (0.92) — the research performance in an enterprise/institution as total in
Latvia. Figure 17 shows the regression analysis of GDP in current prices and
research performance in an enterprise/institution in Latvia, including the public,
higher education, and business sectors.
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Fig. 17. Scattering diagram of GDP at current prices (thousand, Ls) and
enterprise / institution’s research performance in Latvia
(thousand, Ls; 2002-2011), the regression line, equation and zone.

From the given regression equation

y=119.1x+3 522 887, (2)
where y — GDP in current prices (thousand, Ls);
X — the research performance of an enterprise / institution (thousand, Ls),

it is obvious, that if enterprise / institution’s research performance increases for
1000 Ls, then GDP will increase for 119 100 Ls. The tests of regression
equation hypotheses give evidence that linear equation statistically significantly
explains the changes of the dependant variable.

Statistical population regression slope coefficient’s confidence interval of 95%
is within 87.71 < Bl < 150.67.1t means that with a probability of 95% can be
expected that the regression coefficient is not less than 87.71 thousand, Ls and
not more than 150.67 thousand, Ls.

The regression coefficient significance hypothesis shows that with 95%
probability resultant variable (GDP at current prices) depends on the
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characteristics of factorial (the research performance of an enterprise /
institution) variable.

Regression testing of hypotheses suggests that the probability of 95% can be
assumed that the linear equation explains a statistically significant change in
resultant variable.

Stable and long-term export growth is necessary for the balanced
development Latvian economics. Economic researches prove that, in the long
term, the level of export complexity or development of export the structure is
closely related with the welfare level of the country (with GDP per capita).
Thus, sustainable and complex structure of export is necessary for successful
future development.

As it has already been detected before, in order to explain the changes in
exports, for the univariate regression analysis there was one independent
variable selected — the total of research work performance of an enterprise /
institution (Figure 18).
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Fig. 18. Scattering diagram of the exports and enterprise / institution’s
research performance in Latvia (thousand, Ls; 2002 -2011), the regression
line, equation and zone.

From the given regression equation
y=44.96x+57 436.74, 3)
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where,
y — exports (thousand, Ls);
x — the research performance of an enterprise / institution (thousand, Ls),

it is obvious that if enterprise / institution’s research performance increases for
1000 Ls, then exports will increase for 44 960 Ls. The tests of the regression
equation hypotheses give evidence that the linear equation statistically
significantly explains the changes in the dependant variable.

Statistical population regression slope coefficient’s confidence interval of 95%
is within 29.60 < B1 < 60.31.1t means that with a probability of 95% can be
expected that the regression coefficient is not less than 29.60 thousand, Ls and
not more than 60.31 thousand, Ls.

The regression coefficient significance hypothesis shows that with 95%
probability resultant variable (export value) depends on the characteristics of
factorial (the research performance of an enterprise / institution) variable.
Regression testing of hypotheses suggests that the probability of 95% can be
assumed that the linear equation explains a statistically significant change in
resultant variable (export value).

Similar to the GDP, export is also influenced by varied range of factors.
However, the regression analysis gave evidence that the increase in one of the
innovation capacity indicators — research performance — results in increasing
volumes of export. The resulting conclusion is that the enterprise innovation
capacity, which is characterized as research performance (in scope of the
present research), has a direct impact on the export volume.

By the regression equation, the author has proved the impact of research
performance on the GDP growth as well as its impact on the growth of exports,
thus, the increasing of funding in research work in entrepreneurship is of great
importance. This is achievable by state-funded programmes, for example, the
structural funds programmes of basic and applied research administered by the
Ministry of Education as well by promoting cooperation between business and
science.

To assess the benefits for Latvian economy in terms of quantitative
macroeconomic indicators - exports and GDP at current prices were selected.
Based on innovation capacity indicator ,,The enterprise / institution’s research
performance in Latvia” the research author makes decision to make the
forecasts, using the obtained regression equation (2). Based on regression
equation and the FORECAST function, the author elaborates the value of GDP
forecast in 2014. - 2020. Prognostications are selected three alternative
forecasting scenarios

The optimistic forecast. The scenario is based on the assumption that
during the forecast period the company / institution’s research performance in
Latvian will increase in average 10 % each year. This assumption is based on
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the fact that, during the 2001 till 2012 the average chain growth rate of the
company / institution’s research performance was 19 % per year. Chain growth
rate adjustment is chosen based on the following considerations: first, the
period from year 2004 to 2006, the growth has been based on the European
Structural Funds investment in R & D. These investments lead to the the chain
growth rate increase - accordingly 29% (2004), 63 % (2005) and 55 % (2006).
The author considers that as unjustified deviation from average chain growth.
Secondly, during researched period of time fast GDP grew was obsoerved,
which also encouraged investment in R & D in the private sector. Accordingly
there was an impact on growth of the chain. Third, based on th the analysis of
the year 2005 - 2008 R & D expense, it can be concluded that the in after high
R&D expenditures in year 2007 and 2008 even more than 50%, followed
decrease with respectively 12 and 13% change growth statistics. To make a
proper trend description, conclusion has to be made that that similary will
happen also in coming years. Where after 28 % and 29 % growth in 2010 and
2011, followed barely a 3 % increase in 2012. That means that the average,
adjusted R & D performance chain growth rate of 10% is taken as optimistic
scenario rate.

The author’s calculations show that, if assuming an average adjusted
growth rate of R & D performance will be 10% per year during the period in
2014-2020, than GDP will grow by an average of 8% per annum. Optimistic
forecasts indicate the importance of the contribution of the research towards
GDP growth. According to the author, the optimistic forecast must be
considered rather hypothetical than real and relevant to the Latvian economy.
At the same time, it should be noted that the Latvian highest GDP growth rate
in 2006 has been 12.23 %. Although it can not be argued that increase is caused
by increasing investment in R & D, because the return is often foreseen in the
longer term, however, it can be concluded that the chain increase investment in
R & D performance during 2006 was 54 %. It is possible to assume that R & D
investment had a positive impact on GDP growth in 2006. In 2006 the GDP
growth rate has been close to the optimistic hypothetical scenario and the
author believes that it shows the relationship between R & D investment and
GDP growth. World GDP growth of 8% and the higher has been noticed in suc
countries as following : 14.4 % - Afghanistan ( 2012) , 7.5 % - in Kazakhstan
(2011) , China - 9.3 % (2011), 8.8 % - in Turkey ( 2011) , but at the same time,
it should be noted that these countries are more into group of developing
countries.

The pessimistic forecast. The pessimistic forecast is based on the
assumption that the investment company / institution’s research performance in
Latvia will stay on average 0.52% of GDP each year. Investment share of
0.52% of GDP was calculated as the average chain growth rate of investment in
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R & D of GDP over the period year 2001-2011. The pessimistic forecast shows
that the during forecast period (2014-2020), GDP will fall by an average of
1.79 % per annum. Forecast points to the fact that long-term research and
development areas, if insufficiently financed may hinder the country's
economic development. The conclusion is that there is a need to encourage the
Ministry of Education to promote develolopment of rational R&D icrease plan.

The optimal forecast. It is based on the indicator
,»The company/ institution's research performance in Latvia” chain growth rate
the sames as in 2012 — meaning 3%. Predictions based on the assumption that
the chain growth rate ,, The company / institution’s research performance in
Latvia” will be an average of 3 % per year forecasts period. This forecast is
based on assumption that investments in R & D in the private sector will
increase slowly.

Based on the above 3 scenarios, average change growth estimates have been
made for each chain of forecast scenarios (Figure 19 ). Based on the analysis of
the average GDP forecasts, it is possible to conclude that the two of them show
a positive development, but one points to the fact that GDP is expected to
decline. The author considers that the reduction is possible due to the fact that
low investment in R & D leads to stagnation and reduction of possible
commercialization, affecting the gross domestic product ratio.
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The average GDP in current prices forecasted scenarios in Latvian
2014-2020 depending on the investment ,,The company / institution’s research
performance in Latvia”. From Figure 19 it can be concluded that the GDP at
current prices for forecast period will increase by an average of 2.63 % in
optimal forecast or an average of 8.23 % - in optimistic scenario. GDP at
current prices will fall by an average of 1.79 % per annum, if the prognosis is
pessimistic. According to the author thoughts, the optimal forecast scenario
would be the most realsitic as well the Ministry of Economic predicts
4-5 % GDP growth per year in Latvia up to 2020. During forecast period
(2014- 2020) pessimistic scenario forecasts that GDP at current prices will fall
by 1.6 billion EUR. The optimal forecast shows that GDP at current prices will
increase by 3.8 billion euros. Optimistic scenario foresees that GDP at current
prices will increase by 14.3 billion euros.

Forecast for the export is used to determine the gains of export in Latvia
deonding on the innovation capacity ,,The company / institution’s research
performance in Latvia”. Using the obtained regression equation (3), the author
makes average exports forecast for year 2014 - 2020. There are three
alternative forecasting scenarios selected (Figure 20).
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For export forecast the same R&D investment idicator is used as for GDP
forecasting. That means that the optimistic forecast is based on 10% chain
growth rate, the pessimistic forecast - based on the assumtion that investing in
R&D will be 0.52% of GDP. The optimal forecast based on the assumption that
the total investment in R&D each year will increase by 3%.

The average export value of forecasted scenarios Latvian

2014-2020 depending on the ,,The company / institution’s research
performance in Latvia”. Based on the above three assumptions the scenarios
have been made to forecast the average export value chain calculation for each
of the forecast scenarios. Analyzing the average export potential scenarious, it
appears that similar to the GDP forecasts - two of scenarios (optimistic and
optimal) show a positive development, but pessimistic scenario suggests that if
R & D spending remains 0.52% of the GDP than the export volume may
reduce. The decrease is due to the fact that under - investment in R&D leads to
a failure to create competitive export products. The average value of exports in
the forecast period (2014-2020) will grow by 5.56 % in optimal forecasts; an
average of 9.29 % - in optimistic forecast and it will decrease by 2.23 % per
year on average if the forecast is pessimistic. The forecast pessimistic forecasts
leads to decline of exports by 0.6 billion per forecast period, while the optimal
forecast is shows that export will grow by 1.8 billion. Optimistic scenario
shows that the value of export will increase by 6.5 hillion euros in forecasted
period. Based on author’s opinion, the optimal and optimistic forecast scenarios
are the ones Latvia should aim to follow. These scenarios will contribute to the
creation of competitive exports and will promote national economy
development.
To sum up, the author concludes that in order to maintain export growth and
promote GDP growth, it is necessary to continue R&D investment increases
both in the public and private sectors. The study has shown and proved that
increase of R&D contributes towards development of national economy.

MAIN CONCLUSIONS

1. Investigation of the innovation process has started more than 100 years
ago, nevertheless, for the analysis of this phenomenon there is a increasing
number of scientific disciplines that involve in innovation research. Science
sectors with the highest proportion of research focused on explaining the
process of innovation are economics, management sciences, and sociology.
For understanding of the innovation process, there are research models used
that explain the regularities between the elements of the model; equally
important part of innovation research is classification of innovation, which
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provides an insight into the variety of innovation depending on different
features. Logical conclusion of any process is its outcome; therefore, the
outcome of an innovation process is defined as innovation capacity. There
are different methods used to determine innovation capacity and vary from
individual to national level.
Innovation policy is an important tool for the planning of national
development that is oriented towards competitiveness and long-term
growth. The European Union, already since 2003, has convincingly been
focusing on supporting innovation as a systematic measure. Moreover, the
further policies of the strategy ,,Europe 2020 are aimed at stimulating and
supporting of innovation as one of the key priorities. The innovation policy
of Latvia dates back to 2001, yet is has been comparatively fragmented and
focused on the stimulation of particular elements instead of developing a
successfully functioning innovation system.
. In the development of innovation policy, several ministries are involved,
where the Ministry of Economics and the Ministry of Education and
Science take the leading role. Yet, the country lacks a single institution of
policy planning that would be able to perform a multilateral evaluation of
innovation policy and stimulate it as a range of complex measures involving
the representatives of ministries, agencies and other institution in the
implementation of these measures.
. The findings of foreign and national experts give evidence that, firstly,
human resources are an integral part of innovation process; secondly,
education system is substantial for both the stimulation of innovation
process and for motivation of starting a business. Thirdly, creativity,
alternative thinking, and other personal qualities should be stimulated with
the help of a separate, especially for this purpose dedicated study subject
and study course.
. The approbation of the theoretical model of factors influencing
innovative intentions of human resources revealed that the present
theoretical model can be regarded as approbated and applicable for
performing research in other countries as well as confirmed the credibility
of the performed analysis. The lowest self-assessment of human resource
creativity was detected in the Norwegian set, but the highest — in the
Bulgarian set. Most of German, Bulgarian, and Latvian respondents
consider themselves creative or rather creative. In comparing idea
generation and using the existing solution, only the Bulgarian set had a
substantially larger number of those students who like to generate new
ideas.
. The proportion of innovative entrepreneurship in Latvia has increased
from 19.3% (1998-2001) up to 29.9% (2008 —2010), yet it is more than one
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and half times less than the average indicator of the European Union. The
factors hindering innovative entrepreneurship are low level of R&D
investments, insufficient collaboration between the science and industry,
and unavailability of funding. Comparatively many indicators
characterizing innovative entrepreneurship (technological and non-
technological innovation, turnover from innovative activity and investments
into R&D) are higher in Germany and Norway than in Latvia and Bulgaria.
In Latvia, innovation active enterprises account for more than 50% of the
total turnover of enterprises in the country (2008 — 2010). The main aims
for introduction of innovation in an enterprise are primarily improving of
the quality both in the European Union (the EU-27), and in Bulgaria,
Germany, Latvia, and partly in Norway, as well as increasing the market
share and entering new markets. The comparison of designs, patents, and
trademarks leads to the conclusion that design is an intellectual property
protection form, in which there is the least activity.

. Turnover generated from innovative activity in the European Union is on
average of 13%, while, in Latvia — on average of 5%. In Germany and
Norway, R&D spending in enterprises is within 400 — 600 EUR per capita,
and there can be observed positive dynamics. In Latvia, this indicator is 12—
24 EUR per capita, while in Bulgaria the maximum — 15.6 EUR was
reached in 2011. After summarizing of the statistical database of Latvia and
European region, the author concludes that the dynamics of innovative
enterprise proportion in Latvia is improving, nevertheless, compared
with the European average indicators, it is necessary to improve stimulation
and motivation of innovative entrepreneurship. In Latvia, the turnover
generated from innovative activity is on average 6% less than an average in
the European Union as well as R&D spending in enterprises per capita
critically lag behind the average indicators of the European Union.

. By the help of the dynamic model, the author forecasts that each
enterprise, which generates one successful product annually and which
gains revenue 32459 Ls form innovative activity during the first year, is
able in a 5-year period to increase its revenue from innovative activity
for 30%. In the period from 1 January 2014 until 1 January 2019, the
contribution of one enterprise innovative activity (excluding core activity)
consists of
194 646 Ls, whereas economic contribution of innovative activity in Latvia,
as a whole, during the period 1 January 2014 — 1 January 2019 consists of
1. 5 billion Ls or 2.2 billion EUR.

. Evaluation of factors influencing innovation reveal that in the education
system it is necessary to stimulate the studies of exact knowledge starting
with the bachelor’s level studies up to doctoral studies, since approximately
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10.

11.

12.

34-55% of Latvian students (2008 — 2011) have studied and graduated from
social sciences. In Latvia, with the assistance of the government and the EU
structural funds there has been established a great number of innovation
support tools and structures, however, limited access to the funding is
still one of the main obstacles to innovation introduction. Despite
availability of European structural funds, the evaluation indicators of the
research infrastructure have not improved. Collaboration between
»industry” and ,research” is a weak element of the innovation process,
however, it can be positively assessed that during the last years the
programmes stimulating collaboration are being implemented. The results
of the author’s analysis suggest that the system of higher education,
research, and entrepreneurship does not operate as a whole mechanism in
which each sphere has its clearly defined functions in the innovative
activity. Currently, the activities in Latvia innovation area are fragmented,
poorly coordinated and with inappropriate institutional capacity.

In the Global Competitiveness Report for 2008/2009, Latvia and Bulgaria
have a very close evaluation of national innovation capacity; however,
Latvia has substantially improved its positions during the last surveys.
Compared with Latvia, Norway and Germany show a remarkable
breakthrough from the overall evaluation of innovation. The total positions
of Germany during the last 5-year period have remained as high and stable.
Norway positions remain in the top 20 countries with high level of overall
innovation performance.

The regression analysis of macroeconomic and innovation indicators prove
the link between the research performance of an enterprise and its impact on
the growth of the gross domestic product as well as its impact on the growth
of exports. The GDP and export have a close correlation with several
indicators of innovation capacity, thus, innovation stimulates the growth of
national economics. Based on the performed analysis, the author concludes
that increasing of the funding for research works in entrepreneurship is an
important step for economic development through the prism of innovation
capacity.

Using the obtained regression equations, forecast for GDP at current prices
and exports have been made for year 2014 — 2020. Three possible forecast
scenarios were developed: optimistic, pessimistic, and optimal. The
projections were based on the different R&D expenditure. The author
concludes that by investing in R&D on average 0.52% of GDP, the Latvian
GDP in current prices and exports decline. On the other hand, the optimistic
and the optimal forecast in both cases indicate that both - exports and GDP
will increase in the range 3— 10 % per annum.
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PROBLEMS AND THEIR SOLUTIONS

The first problem. The shortcomings of the national innovation policy

affect the innovation capacity of Latvia: a) in Latvia, there is no one

leading policy-making body; b) there are no legally approved definitions

for “innovative entrepreneurship’ and ,,innovative enterprise”. Solutions:

1. The author recommends to the Ministry of Economics, basing on the
practical experience of the European Union and other regions, to conduct a
study aimed at investigating the necessity of establishing a leading policy-
making body. In scope of the planned study, to evaluate the abilities of the
existing institutions to overtake the function of innovation policy making;
and to involve scientific and industry experts providing a special
importance for data acquisition and focus group discussions. Based on the
study results, decide on the need for the body. In case, if evaluation results
suggest that the establishment of a new body is not necessary and these
functions can be transferred to the already existing institution, then it would
be necessary to provide public justification for the study to all participating
stakeholders.

2. The author recommends the Ministry of Economics to develop a draft law
that would define and regulate innovative entrepreneurship, including
incentives for an innovative company.

The second problem. National and business funding for R&D activities

and innovation support activities is insufficient, thus, can be regarded as

an obstacle for innovation capacity development in Latvia, which is partly
being facilitated by the funding available from the European Union

Structural Funds. Solutions:

1. R&D financing in Latvia seriously lag behind the average level of the
European Union, moreover, the dynamics of the last years does not point at
positive changes. Therefore, it is necessary to focus the attention of the
Ministry of Education and Science to the development of a constructive
plan that would result in allocating of the planned spending for R&D in the
planned amount.

2. Considering the programming period 2014 — 2020 of the EU Structural
Funds, the Ministry of Education and Science should draw up the
development plan, in scope of which the funding for various R&D activities
would be provided. R&D funding deficit from public funds should be
compensated by various available support programmes form the EU
Structural Fund resources, which include support provision for activities
starting from prototyping services and applied research conducting and
ending with the support for commercialization process. Nevertheless, the
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plan should envisage a fluent state funding lead over the EU Structural
Funds resources, and until the end of 2020, in Latvia at least 2% financing
level should be achieved without the support of the EU Structural Funds.

3. Due to the fact that the EU Structural Funds support to the R&D activities in

entrepreneurship has been fragmented until 2013, in the next programming
period 2014 — 2020 it is necessary to include a wide range of support tools
that would be focused on financial support for innovative entrepreneurship.
Although the LIAA in the beginning has started the implementation of such
programme, the author would like to emphasize that it should be continuous
and available during several years, but not in the form of call for proposals.
It is necessary to develop and support such programmes, as: (a) risk
financing programme in the early stages of innovative entrepreneurship; (b)
establishment of the prototype and experimental laboratory with its regional
representative offices; (c) support for commercialization process.

The third problem. Based on the national and foreign experts’ opinion and
research results, the author concludes that the functioning of Latvian
innovation support infrastructure is not sufficiently effective. Solutions:

For the improvement of innovation infrastructure, it is necessary to implement

1.

an extensive range of activities, which include the following:

For the Ministry of Finance in 2014 — 2020. In the programming period
programme ,Innovation and entrepreneurship”, it is necessary to
strategically determine the financial criteria for establishment of
multidisciplinary technology business incubators in scientific institutions.
For the Ministry of Education and Science — to develop the 2014 — 2020
activity plan for increasing the capacity of the existing science
infrastructure, which would involve researchers into entrepreneurship and
stimulate the collaboration between science and entrepreneurship; establish
an improved innovation support infrastructure in the public sector — open
laboratories, experimental workshops and pilot-production sites, in which
entrepreneurs in  collaboration with scientific community could
continuously carry out the innovation process technology transfer.

Develop the support instrument for the establishment of science and
technology park (STP) with the EU or national funding programmes, in
which the Ministry of Environment Protection and Regional Development
should take the leading role. At the regional level, the municipalities should
support the development of innovation infrastructure by stimulating the
collaboration between municipalities, universities, and enterprises in scope
of the development of innovative products or services at the regional scale.
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4. For the Cross-Sectoral Coordination centre — to perform the evaluation of
those public and municipal institutions’ efficiency which are involved in the
provision of innovation infrastructure support services. After evaluation,
perform a functional audit and identify the resultative indicators and their
performance. It is necessary to optimize the innovation support
infrastructure, which is currently financed by the European Union Structural
Funds.

5. The Ministry of Economics, the Ministry of Education and Science and the
Ministry of Environment Protection and Regional Development should
establish an inter-ministerial working group to assess the possibility of
developing a single science and innovation centre, which would focus on
promoting the advantages of scientific and innovation activity in the
society, especially among the youth.

6. The Ministry of Economics, in cooperation with the Latvian Investment and
Development Agency, should promote the awareness of protection of
intellectual property. It is necessary to develop national support
programmes that promote the awareness of different kinds of intellectual
property protection and their necessity for successful entrepreneurship
realization process. In author’s opinion, the basic training as a compulsory
study course for students of all scientific disciplines is also necessary in the
higher education system, which in the long period would stimulate the
knowledge acquisition about intellectual property.

7. The author recommends the Ministry of Economics to continue the
implementation of the already started support programmes, in which the
collaboration of entrepreneurs and scientists is going on as well as develop
joint support programmes involving the Ministry of Environment protection
and Regional Development and the State Regional Development Agency. It
is necessary to support small-scale research projects, in which the customer
is an entrepreneur, thus also supporting the use of small research works as a
tool of initiation of cooperation.

8. In order to ensure the knowledge transfer, it is important to provide
international collaboration and activity support for innovative enterprises in
their early stages of operation. Yet, in the 2007 —2013 programming period,
there were neither EU Structural Funds national programmes, nor national
state support programmes available for supporting of this activity.
Therefore, the Ministry of Economics and Ministry of Education and
Science, should implement the development of such a programme to enable
a local enterprise, e.g. to find a competent research institution abroad to
order the necessary research there.
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