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IEVADS

Temas izpétes situacija un aktualitate

Misdienas, kad attistitako valstu ekonomika atrodas parejas posma uz zinasanu
un inovaciju laikmetu, sp&ja generét inovacijas klust par vienu no bitiskakajiem
valsts konkurétspgjas raditajiem. Apgalvojumu, ka inovacijas top par galveno
tautsaimniecibas virzitajspeku, apsteidzot lidz Sim nozimigako ekonomiskas
attistibas faktoru — investicijas, censas pieradit un izpéetit daudzi zinatnieki, tacu
lidzas inovaciju lielajai ietekmei uz procesiem globalaja ekonomika tas atstaj
jutamu iespaidu uz ikvienu iedzivotaju.

Arvalstu pétnieki aizvien aktivak pievérSas globalizacijas un inovaciju faktora
ietekmes uz valstu ekonomiskajiem procesiem izpétei. Liels skaits p&tnieku
analiz€ nepiecieSamas institucionalas parmainas, kuras javeic, lai nodroSinatu
inovaciju radiSanu, konkurétsp&ju un tirdzniecibu ne tikai regionalaja, bet arl
globalaja un starptautiskaja tirgt (Kuusi, 1996; Saviotti, 1997; Malerba, 2004;
Chaminade, Edquist, 2006; Kuhlmann, Shapira, 2006; Norling, 2006; Casper,
2004, 20006).

Latvija pétijjumus, kas saistiti ar Latvijas inovacijas politikas veidoSanu un
istenoSanu, veikusi tikai dazi petnieki. Par celmlauzi Latvija inovaciju teorétiskas
izpetes joma var nosaukt V. Dimzu, kas gramata ,,Inovacijas pasaulé, Eiropa,
Latvija” (2003) sniedz diezgan pilnigu inovaciju terminu sarakstu un skaidrojumu,
apraksta inovaciju attistibas modelus, prezent€ labas prakses piemérus pasaule,
Eiropa zinatnes, pétniecibas un tehnologiju attistibas politikas veidoSana, Tpasi
akcentgjot postsocialisma valstu situaciju. Gramata autors lielu ve€ribu pievers
Latvijas inovaciju sist€mas vajo un stipro pusu analizei, ka arT inovaciju sist€émas
uzlaboSanai sniedz ieteikumus, kurus pielietojot, tiktu raditi nosacijumi uz
inovacijam balstitas ekonomikas veidoSanai Latvija.

Vairakas zinatniskas publikacijas un rakstus par inovativas darbibas attistibu
Latvija sagatavojis S. BolSakovs, tai skaita 2008. gada izdoto monografiju
,Inovativa darbiba Latvija”. Taja autors analizé Latvijas un citu ES valstu
ekonomiskas attistibas tendences, sniedz priekslikumus, ka nodroSinat inovaciju
attistibu Latvija, par pamatnosacijumu izvirzot zinatnes un uznémeéjdarbibas cieSu
sasaisti, vienlaikus nodroSinot atbalsta pasakumus no valsts puses, tai skaita
pieskirot ES strukttirfondu Iidzeklus p&tniecibai un attistibai (P&A).

Latvija vairaki autori ir rakstiju$i par inovacijas procesu un sisttmu (Dimza,
2003; Lukjanska, 2010), zinasanu sabiedribu (Karnitis, 2004), augstakas izglitibas
institiicijas lomu ekonomiskaja attistiba (Sloka, Vilcina, 2009; Maziire et al.,
2007; Mazire et al., 2008a, 2008b). Daudz vairak pé€tijumu par pétniecibas
politikas visparigam un specifiskam témam tiek izstradats pasaule, piem&ram, par
mijiedarbibu tehnologiju importa procesa, izglitibas Itmeni un P&A izaugsmi
(Teixera, Fortuna, 2010), izglitotaku sabiedribu un jaunu tehnologiju ievieSanu
(Hanushek, 2004), zinatni, tehnologijam, inovacijam un izaugsmes sistémam, ka
arl par izveéli starp neitraliem un ne-neitraliem instrumentiem (Aghion et al.,
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2009), zinatnes politikas jautajumiem (Beeseley, 2003), nacionalo inovaciju
sisttmu (Freeman, 1995, 2009), macibu organizaciju un valsts sist€emas
kompetences celSanu un inovacijam (Nielsen, Lundvall, 2002; Lam, Lundvall,
2007), daudzlimenu sistémas pieeju, analiz€jot nacionalo inovaciju sistemu (Smith
et al., 2010). Latvija trukst akademisku pé€tijumu zinatniskas un inovativas
darbibas joma, kas analiz€tu c€lonsakaribas un mijiedarbibas starp zinaSanu
radiSanu un komercializaciju, koncentrétos uz inovaciju radiSanas procesu kopuma
Latvijas nacionalas inovaciju sist€mas ietvaros.

Nosauktajos paSmaju un arvalstu pétijumos ka galvenie inovaciju radiSanas
priekSnosacijumi tiek minéti: kvalitativa un moderna augstaka izglitiba, attistita
zinatnes un petniecibas organizacija, ka ar1 inovativu darbibu veicinoSa
infrastruktura, likumiskaja ietvara ieklauti stimuli un finansials atbalsts.

Baltijas valsttim — Latvijai, Lietuvai un Igaunijai — un pargjam Centralas un
Austrumeiropas valstim, kas 2004. gada 1. maija pievienojas ES, ka art Bulgarijai un
Rumanijai, kuras kop§ 2007. gada ietilpst ES sastava, ir raksturiga kopiga vesture,
kas saistas ar pareju no socialistiskas uz demokratisku valsts iekartu, ka ari no
planveida uz tirgus ekonomiku. Jaunas ES dalibvalstis', iznemot Kipru un Maltu, tiek
devetas par parejas ekonomikas valstim (parejas ekonomikam), jo tajas notiek
ekonomikas liberalizacijas process, kura tirgus, nevis centrala planoSanas iestade,
nosaka cenas. Ta sauktajas parejas ekonomikas socialisma laikmeta iesp€jas un
investiciju Iimenis P&A $ajas sist€émas parspeja jaunindustrializétas valstis un pat
mazak attistitas ES valstis, tomer STs sisteémas bija spiestas transforméties politisko un
ekonomisko procesu izmainu rezultata (Radosevic, 1995, 1997).

,Rietumizacija” (Westernisation) jeb Rietumu kultiirai raksturigo procesu
asimilacija ir parejas procesa svarigakais sistematizacijas aspekts (Lauristin,
1997), kad par parejas procesa v€lamo galigo rezultatu tiek uzskatita pareja uz
tirgus ekonomiku un demokratisku valsts parvaldi (Meske et al., 1998). Baltijas
valstis parejas procesa pamats nav tikai ,rietumizacija” bet, precizak, ,re-
rietumizacija” (Rambaka, 2011), jo Sajas valstis joprojam ir kolektivas atminas par
pirmskara laika neatkaribu, kas tika akcent€ta ari politiska konteksta tautas
neatkaribas kustibas laika pirmajos parejas procesa gados (Norgaard et al., 1999).

Ievérojot augstak minéto, Latvijas ka ES regiona sp&jas radit zinasanas un tas
realiz€t tirgli jeb komercializét nepiecieSams analizét salidzinajuma ar paréjam
,,jaunajém”2 ES dalibvalstim, ka ar1 pretstatot ,,Vecajﬁm”3 ES dalibvalstim.

' 12 ES dalibvalstis: 2004. gada 1. maija ES pievienojas bijusas padomju bloka valstis — Cehijas Republika,
Polija, Slovakija un Ungarija, trs Baltijas valstis, kas kadreiz ietilpa PSRS (Igaunija, Latvija un Lietuva), viena
bijusas Dienvidslavijas republika (Slovénija) un divas Vidusjuras valstis (Kipra un Malta), un 2007. gada
1. janvarT ES tika uznemta Bulgarija un Rumanija.

> ES 12 dalibvalstis — Bulgarija, Cehija, Igaunija, Kipra, Latvija, Lietuva, Ungarija, Malta, Polija, Rumanija,
Slovenija un Slovakija.

> ES 15 dalibvalstis — Austrija, Belgija, Danija, Griekija, Francija, Italija, Trija, Lielbritanija, Luksemburga,
Niderlande, Portugale, Somija, Spanija, Vacija un Zviedrija.
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Regionalas konvergences nodroSinasanai ES 1pa$i lielu finanséjumu novirza
tieSi jaunajam ES dalibvalstim. Latvija ES fondu 2004. - 2006. un 2007. -
2013. gada planoSanas perioda nozimigs finansgjuma apmers tika atvéelets
zinatniskas un inovativas darbibas attistibai. Tadel, lai nodroSinatu atbilstoSu un
veiksmigu ES fondu 2014. - 2020. gada planoSanas perioda finanséjuma sadali,
aktuala ir pétjjuma veikSana par racionalu un efektivu §1 finans€juma
1zmantoSanas ietekmi uz Latvijas ekonomikas attistibu, jo no ES pieskiramais
atbalsts paredzets vismaz tikpat liela, ja ne vel lielaka, apmera.

Nemot véra ekonomisko situaciju Latvija un pasaulé, ka ar7 ievérojot pieaugoso
zinaSanu, jaunindgjumu un inovaciju lomu ikvienas valsts attistiba, zinaSanu
radiSanas un komercializacijas efektivitates izvert€juma nepiecieSamiba rosinaja
promocijas darba autori izveleties $Sadu aktualu p€tijuma temu.

Promocijas darba, izvertgjot ES regionu sniegumu zinatniskaja un inovativaja
darbiba, ES dalibvalstis tiek analizétas ka ES regioni. Par pétijjuma m&rogu noteikt
NUTS 1 Iimeni, t.i., valsts merogu, galvenokart lika specifisku datu trikums par
stkakam ES regionalam vienibam.

Lai modelétu zinaSanu radiSanas un komercializacijas procesu relativo
efektivitati jaunajas ES dalibvalstis, promocijas darba veiktaja petijuma tas tika
salidzinatas ar Skandinavijas valstim — Daniju, Somiju un Zviedriju, kas ir atzitas
par starptautiski sekmigam gan zinatniskaja, gan inovativaja darbiba (/nnovation
Union Scoreboard, 2012).

Pétijuma lietotie jéedzieni, termini un to definicijas

ZinaSanu radiSanas un komercializacijas praktiskas un zinatniskas ievirzes
petijumos un pat teorijas lietotie jédzieni defin€ti plasi un elastigi, lai ikviens
zinatnieks sava pétijuma ietvaros, saskana ar attiecigo analiz€jamo objektu
specifiku, var pielietot atbilsto§akas definicijas.

Promocijas darba autore darba pielieto sadas terminu un jédzienu definicijas:

Zinasanu radiSanas process — ir darbibu kopums, kura ietvaros, veicot
zinatnisko darbibu, tiek raditas gan zinatnes attistibu virzoSas (fundamentalas),
gan arT komercializ€jamas zinaSanas (skat. 1.1. att.).

Promocijas darba veiktie pétijumi ieklaujas zemak redzamaja attela ietvertaja
konceptualaja modeli. Modelt paradits, ka zinaSanu radiSanas process ir saistits ar
zinatnisko darbibu, bet zinasanu komercializacijas process - ar inovativo darbibu.

ZinaSanu komercializéSanas process — zinasanu radiSanas procesa rezultatu
virziba un realizacija tirgii ar mérki giit pelnu.

Zinatniska darbiba jeb pétnieciba — merktieciga faktu vakSana,
sistematiz€Sana, eksperimentu veikSana, rezultatu fiks€Sana, parbaude un
izskaidrosana nolika iegiit jaunas zinasanas par p€tamajam paradibam daba,
apzinas sfera vai sabiedriba, ta var ietvert teorétisko priekSstatu parbaudiSanu,
popularizéSanu un sagatavoSanu praktiskai izmantoSanai (Zinatniskas darbibas
likums, 2005).
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Inovativa darbiba jeb inovacijas (daudzskaitll) — ietver gan zinasanu
radiSanas procesu, gan zinaSanu komercializ€Sanas procesu un nodroSina radito
zinaSanu virzibu tirgt, veicot visas ar zinaSanu komercializaciju saistitas darbibas.
Parasti inovacijas tiek saistitas ar pasakumu kopumu, ko veic augsti kvalificets
darbaspeks augsto tehnologiju uznémumos, kas ciesi saistiti ar zinatnes ekselences
centriem. Tomeér plasaks skatijums uz inovacijam piedava tas uztvert ka centienus
izm@ginat jaunus vai uzlabotus produktus, procesus vai uzdevumu izpildes veidus.
Turklat par inovativiem var tikt uzskatiti jauni risinajumi attiecigam regionam,
lokalam tirgum vai konkrétai valstij (Fagelberg, Srholec, Vespargen, 2009). Sads
redz€jums sniedz iespEju arl attistibas valstim un parejas ekonomikas valstim
balstit izaugsmi uz inovacijam.

Zinatniska darbiba

v
Petniectba
Fundamentilie Lietiskie Inovativa darbiba
pEtijumi ™ petTjumi
Ekonomikas
l l izaugsme
Zinatnes Izgudrojumi, jaunievedumi,
attistiba jauninajumi, jaunas idejas

/

Virziba tirgu,
pie lietotaja

Pardosana, pelna

Avots: autores veidots
1.1. att. Zinasanu radiSanas un komercializacijas konceptualais modelis.

Izaugsme, attistiba — jebkura veida pozitivas izmainas, kas nodroSina valsts
iedzivotaju labklajibu.

Efektivitate — a) pakape, kada sisttma vai tas sastavdalas sasniedz v€lamo
rezultatu (izpilda savas funkcijas) salidzinajuma ar resursu patérinu; b) raditajs,
kas raksturo izméramu pakapi, kada sist€éma vai tas sastavdalas sasniedz vélamo
rezultatu (izpilda savas funkcijas) salidzinajuma ar resursu patérinu.

Promocijas darba efektivitates jédziens lietots abas ta nozim€s — 5. nodalas
ietvaros, raksturojot zinasanu radiSanas efektivitati un zinaSanu komercializacijas
efektivitati, tas apzimeé raditaju, kas ir resursu patérina attieciba pret raditajiem
rezultatiem, citur promocijas darba ietvaros efektivitate raksturo pakapi, kada tiek
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sasniegts velamais rezultats jeb izpilditas funkcijas, iev€rojot attiecigas vides
nosacijumus un izmantotos resursus.

Efektivs — tads, kas lauj sasniegt rezultatu, maksimali lietderigi izmantojot
resursus.

Inovacija — tirgum vai uznp€émumam jauns produkts, tehnologiskais process,
pakalpojums, metode vai ideja, kura tiek komercializéta.

Nemot veéra, ka riipigu inovaciju definiciju analizi Latvija un pasaulg ir veikusi
vairaki citi autori, piem&ram, V. Dimza, S. BolSakovs, B. Godins, $aja promocijas
darba uzsvars tiek likts nevis uz jaunas definicijas izstradi un inovaciju teoriju
vesturisko attistibu, bet gan uz sisteémisku celonsakaribu izpéeti, tai skaita,
noskaidrojot saikni inovaciju efektivitatei un inovaciju argjas vides faktoriem,
zinasanu radiSanai un komercializacijai ar valsts izaugsmi.

Pétijuma hipoteze, objekts, priekSmets merkis un uzdevumi

Autore darba izvirza $adu hipotezi — zinasanu radiSanas un komercializacijas
procesu saikne ar ekonomikas izaugsmi atSkiras Eiropas Savienibas regionos.

Petijuma objekts — zinaSanu radiSanas un komercializacijas procesi Eiropas
Savienibas regionos, bet p&tijuma priek§mets — zinatniskas darbibas un inovaciju
sisteéma Latvija.

No hipotezes izrietoSais petijuma merkis ir noteikt, kuri no zinaSanu radiSanas
un komercializacijas procesus ietekmé&joSiem aspektiem veicina Eiropas
Savienibas regionu ekonomikas izaugsmi.

Hipotezes pieradiSanai risinati $adi promocijas darba uzdevumi:

— apkopot un sniegt teoretisko pamatojumu pastavoSajam zinatniskajam un
praktiski izmantotajam pieejam zinasanu radiSanas un komercializacijas
procesu ietekmes uz regiona ekonomikas attistibu izvertésana;

— izvertet Eiropas Savienibas inovaciju attistibas vadlinijas un Latvijas zinaSanu
radiSanas un komercializacijas likumisko un strat€gisko ietvaru;

— noteikt faktorus, kas ietekmé zinaSanu radiSanas un komercializacijas procesu
attistibu Latvija;

— izstradat modeli Eiropas Savienibas regionu zinaSanu radiSanas un
komercializacijas procesa relativas efektivitates noteikSanai un analizei;

— izveidot un raksturot modeli zinatniskas un inovativas darbibas un to relativas
efektivitates saiknes ar ekonomikas izaugsmi novertéSanai Eiropas Savienibas
regionos.

Izmantotas metodes un materiali

Uzdevumu risinasanai izmantotas atbilstoSas petijuma metodes:

— zinaSanu radiSanas un komercializacijas procesu ieteckmes uz ekonomikas
attistibu teorétisko aspektu analizes veikSana, ekonomiskas efektivitates
jédziena un zinatniskas darbibas attistibu reglamentjosa tiesiska ietvara
izvert§jumam izmantota monografiska metode, Latvijas un arvalstu specialas
literatuiras, zinatnisko publikaciju, planoSanas dokumentu un normativo aktu
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analizei izmantota kontentanalizes metode, salidzinajumu, logiski konstruktiva,
analizes un sint€zes, ka art zinatniskas indukcijas un dedukcijas metode;
Latvijas zinatniskas darbibas raksturoSanai un salidzinaSanai — statistiskas
analizes metodes, tai skaita: korelacijas, regresijas un dispersijas analize,
ranzésSana, dinamikas rindu analize;

aptaujas veikSanai — ekspertu (politikas veidotaju — LZA, [ZM, EM, RAPLM,
FM), zinatnieku un uznémgju viedokla par Latvijas zinatniskas un inovativas
darbibas attistibu ietekmgjoSiem faktoriem noskaidroSanai - lietotas
sociologisko p&tijumu metodes;

lai aprékinatu zinasanu radiSanas un komercializacijas procesu relativo
efektivitati, izmantota datu portfela analizes (Data Envelopment Analysis)
metode;

inovativas darbibas un ekonomikas attistibas saiknes noteikSanai izstradats
ekonomiskais modelis ar datorprogrammu SmartPLS, kuras pamata ir
parcialas mazako kvadratu metodes (Partial Least Squares) pielietojums.

Petijuma veikSanai izmantoti FinanSu ministrijas public€tie zinojumi,
Ekonomikas ministrijas izdotie zinojumi par tautsaimniecibas attistibu, Centralas
statistikas parvaldes publicetie dati un datu bazes informacija, Eiropas Savienibas
centrala statistikas biroja Eurostat datu bazes informacija, [ZM publicetie
zinojumi un nepublicétie darba materiali, Eiropas Savienibas fondu Vienotas
informacijas sistemas dati, IZM projektu vadibas sisttma uzglabajamie projektu

dati,

arvalstu un Latvijas zinatnieku, ka ar1 nozares specialistu publikacijas saistiba

ar promocijas darba teému.

Zinatniskais ieguldijums un pétijuma novitates:

zinaSanu radiSanas un komercializacijas procesu ietekmes uz ekonomikas
attistibu teorétiska baze papildinata ar zinatniskas darbibas un nacionalas
inovaciju sist€émas efektivitati noteicoso faktoru kopas defin€jumu;

izstradats ekonomiskais modelis valsts zinasanu radiSanas un komercializacijas
procesu relativas efektivitates noteikSanai un analizei, izmantojot datu portfela
analizes metodi;

lai raksturotu inovaciju ietekmi uz ekonomikas attistibu, pielietojot parcialo
mazako kvadratu metodi datorprogramma SmartPLS, izveidots modelis
zinatniskas un inovativas darbibas un to relativas efektivitates saiknes ar
ekonomikas izaugsmi novertéSanai;

saskana ar $1 modela, kas parada zinasanu radiSanas un komercializacijas
ietekmi uz ekonomikas attistibu, ietvaros noteiktajam sakaribam prognozeti
virzieni, kuros ieguldot finans€jumu, tiktu stiprinata Latvijas inovaciju sist€ma,
nodroSinot augstaku inovaciju atdevi ekonomika.
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Pétijuma praktiskais nozimigums

Petijuma rezultati lauj novertet, kuri no zinasanu radiSanas un komercializacijas
procesus ietekmgjoSiem aspektiem ir cieSak saistiti ar ekonomikas izaugsmi.
Izmantojot Sos rezultatus, var tik nodroSinata efektivaka valstu riciba esoSo
finanSu resursu sadale, tai skaita, rodot iesp&ju meérktiecigak planot zinatniskas
darbibas un inovaciju attistibas strat€giju, attisttbu un atbalsta jomas un
sasniedzamos rezultatus ne tikai nozares attistibas politika, bet ari Eiropas
Savienibas struktiirfondu 2014. - 2020. gada planoSanas perioda finans€juma
1zmantoSana, lai veidotu uz inovacijam balstitu ekonomikas izaugsmi Latvija.

Aizstavamas tézes

1. Regiona izaugsmei ir biitiska gan zinaSanu komercializacijas attistiba, gan ta
inovaciju sistémas visu dalibnieku kolektiva efektivitate.

2.Lai izpilditu Eiropas Savienibas inovaciju attistibas vadlinjjas noteiktos
uzdevumus, Latvijai stratégiskajos planosanas dokumentos 2014. - 2020. gadam
japaredz palielinats finans€jums pé&tniecibai un attistibai, ka arT janodroSina tas
likumiskaja ietvara ieklauto normu izpilde.

3. Latvija ir nozimigas viedoklu atSkiribas starp zinatnes un inovaciju politikas
veidotajiem un 1stenotajiem par priekSnoteikumiem un faktoriem, kas veicinatu
inovaciju attistibu.

4. Petijuma 1zstradatais ekonomiskais modelis ir piemerots Eiropas Savienibas
dalibvalstu zinaSanu radiSanas un komercializacijas procesu veidojosSo
ieguldijuma un rezultata indikatoru analizei, ka ar1 relativas efektivitates
noteikSanai.

5. Promocijas darba ietvaros izveidotais ekonomiskais modelis sniedz iesp&ju
izveértét zinasanu radiSanas un komercializacijas procesu ietekmes uz
ckonomikas izaugsmi atSkiribas Eiropas Savienibas regionos.

1. ZINASANU RADISANAS UN KOMERCIALIZACIJAS
PROCESU TEORETISKA KONCEPCIJA

Nodalas saturs darbd aiznem 27 Ipp., kuras ietilpst 1 tabula un 7 attéli.

1.1. Neo-Sumpetera regionalas attistibas teorijas

Misdienas, kad arvien lielaka loma valsts ekonomikas attistiba ir zinasanu
regionalas attistibas teoriju pamatprincipi un bitiba. Sumpetera teorijas pamata ir
uzskats, ka uznémegja istenotas inovacijas noved pie ,,radosas destrukcijas” véetras,
jo inovaciju rezultata iepriek$gjie izgudrojumi, idejas, tehnologijas, prasmes un
metodes noveco, [idz ar to ,,radosa destrukcija” ir c€lonis nemitigam progresam un
uzlabo ikviena cilvéka dzives limeni (Henderson, 2008).
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Lai gan modernas regionalas attistibas teorijas ir kluvusas sarezgitakas un ietver
daudzas pétniecibas jomas un limenus, kas pieprasa tas analizet, pielietojot
integrétu pieeju, biitiba un pamatprincipi saknojas Sumpetera teorija.

Augstakas realisma pakapes panakSanai regionalas izaugsmes teorijas ir bijis
nepiecieSams izaugsmes modelos ietvert kompleksas, telpa notiekoSas, nelinearas
un interaktivas uzvedibas formas un procesus, ka arT regionalas konkurétspg&jas
endogénos (iekS€jas izcelsmes) faktorus (Capello, Nijkamp, 2009). Endogéno
izaugsmes faktoru identificéSana bija 1zSkiroSais zinatniskais jautajums, kas
noteica regionalo attistibas teoriju raSanos, jo attistiba ir endog€na p€c savas
butibas. Vietgjas ekonomikas panakumus nosaka sociali ekonomiskas un kulturas
sisttmu komponentes: uznémgjdarbibas sp€jas; vietejie razoSanas faktori
(darbaspeks un kapitals); vietejo ricibspeku savstarpgjo attiecibu prasmes, kas rada
kumulativu zinaSanu apguvi; un spgja pienpemt [€mumus, kas lauj vietgjiem
ekonomikas un socialajiem ricibspekiem vadit attistibas procesu, atbalstit to
parmainas un inovacijas, ka ar1 bagatinat ar ar¢ju informaciju un zinasanam, kas
nepiecieSamas, lai attistibas procesu piesaistitu vispargjam izaugsmes procesam un
pasaules ekonomikas socialajai, tehnologiskajai un kulthiras transformacijai
(Capello, Nijkamp, 2009).

Endogéna ekonomikas augsmes teorija

Jaunas ekonomikas augsmes teorija (New Growth Theory), kas papildu
neoklasiskajos ekonomikas augsmes modelos noteiktajiem ekonomikas attistibas
faktoriem — kapitalam un darbaspékam - ietver zinasanas ka treSo faktoru un
skaidro ekonomikas izaugsmi ka endogénu atbildi uz investicijam, kuras iegulditas
zinasanas. Sis teorijas pamata ir uzskats, ka ikvienai valstij vai regionam ir
jamekle savs tehnologiju attistibas celS, atbilstosi konkrétajam vides, dabas un
cilvekresursu zinasanu Itmenim, bet citu regionu tehnologiju pielagosana nozime
vecu, jau izmantotu ideju atkartoSanu, tacu miisdienu paterétajus interes€ vienigi
inovativi, efektivi un péc iesp€jas 1etaki produkti vai pakalpojumi (Audretsch,
2006). Tomér $adu rezultatu var sasniegt tikai ar jaunu ideju, tehnologiju un
efektivu resursu izlietojumu un cilvékresursu vadibu (Audretsch, 2006). Tadgl
valsts atbalsts mazajiem un vidéjiem uznémumiem, kam pietriikst resursu jaunu
tehnologiju ievieSanai, ir nozimigs §is teorijas konteksta, jo tiem ir daudz
inovativu risindgjumu, kas var nest daudzkart lielakus ienakumus valstij neka
sakotngjie ieguldijumi.

Promocijas darba autore ir parliecinata, ka, analiz€jot ekonomisko procesu
virzibas gaitu, giistot korektus secinajumus un pienemot pareizus lémumus, ka art
tos istenojot un ievirzot veiksmiga attistibas gultn€, iesp&jams sekméet valsts
ekonomikas izaugsmi, tad€l nakama sadala veltita pecteciguma teorijai.

Pécteciguma teorija regionalas attistibas konteksta
Neo-Sumpetera regionalas attistibas teorija, kuras pamata ir uzskats, ka valsts
ekonomikas attistiba ir nozime pagatné uzkratajai pieredzei un ekonomikas
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dalibnieku attistitajam prasmém un sp&jam, ir trajektorijas atkaribas jeb
pecteciguma teorija (Path dependency theory).

Pectecigums nozime, ka tas, uz kurieni més dosimies, turpmak ir atkarigs ne
vien no misu pasreiz€ja atrasanas punkta, bet arT no ta, kur mes esam bijusi lidz
Sim un kadu pieredzi esam iemantojusi. P&cteciguma noteiktas ekonomiskas
priekSrocibas nevar prognozet, balstoties vienigi uz zinaSanam par apstakliem, kas
nosaka racionalas priekSrocibas (Arthur, 1989). Arturs (1989) iesaka lietot frazi
,vesturisko notikumu noteikta norobeZoSanas” (lock-in), kas varétu bt labakais
apzimgjums, jo tas apliecina pecteciguma svarigumu ekonomika.

Ja valsti ka sisttma jeb taja notiekoSajos procesos pastav norobeZoSanas
(atkariba no pagatn€ uznemtas neveiksmigas attistibas trajektorijas), tas nozime,
ka tiek radits mazak vertigs ekonomiskais rezultats tur, kur pastav un ir zinamas
labakas alternativas, kuru ievieSanas izmaksas nav augstas (Liebowitz, Margolis,
2000). NorobezoSanas péc biitibas izpauzas ka neefektivitate, jo riciba esoSie
resursi netiek izmantoti maksimali lietderigi. Tadel promocijas darba autore darba
4. nodala aprakstita p€tijuma, kas veikts ar datu portfela analizes (DPA) metodi
(Data Envelopment Analisys), par ES dalibvalstu zinaSanu radiSanas un
komercializacijas efektivitati rezultatus skaidro saskana ar peécteciguma teorijas
principiem.

Valsts loma un valdibas pardomata riciba, ieveérojot pécteciguma teorijas
principus, var veicinat valsts izaugsmi vienigi tad, ja inovaciju radiSanas process,
kas ietver gan zinaSanu radiSanu, gan radito zinaSanu komercializaciju, tiek skatits
sist€miski. Valsts attistibas trajektoriju, ja td nav maksimali efektiva, iesp&jams
mainit, piesaistot papildu aréju energiju finans€juma veida jeb veicot izmainas
funkciju nosacijumos, pieméram, ievieSot inovaciju radiSanu veicinoSas izmainas
likumiskaja ietvara, vai paplaSinot sadarbibas formas starp industriju un
universitati.

1.2. Nacionalas inovaciju sisteémas teorija

Nacionala inovaciju sisttma (NIS) ir tadu dalibnieku attiecibas, kas savstarpgji
mijiedarbojas, razojot, izplatot un izmantojot jaunas, ekonomiski noderigas
zinaSanas, un pastav vai ir radusi izcelsmi nacionalas valsts robezas (Lundvall,
1992) (skat. 1.1. att.).

Valdibas ka galvena NIS un inovaciju politikas veidotaja loma ir radit politiku
un likumisko ietvaru, kas veicina inovacijas un stimul€ papildu blakusproduktu
raSanos, ka ar1 atbalsta uznémgjdarbibas kultiiras veidoSanos (/nnovation
Management and..., 2004). Ja valdiba rada inovaciju procesu veicinoSu vidi,
pielietojot labveligu kreditpolitiku, ka arT nodoklu, muitas un investiciju politiku
ar mérki virzit privata sektora investicijas uz inovativam darbibam (Dimza, 2003),
ir iesp&jama uz inovacijam balstita valsts ekonomikas attistiba (skat. 1.1. att.).

Promocijas darba autore uzskata, ka valdibas meérktiecigs un tieSs atbalsts
finans€juma veida sniedzams konkrétu NIS dalibnieku atbalstam vienigi tapéc, lai
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nepielautu ekonomiskas krizes iestasanos, pret€ja gadijuma S$ads atbalsts kroplo
konkurenci un negaranté, ka perspektivakie inovaciju projekti tiek istenoti.

INOVATITIE UZNEMUMI
P&A izpilditaji
Tehnologiju iegtiSana, ievie$ana
Tirgus attistiba

IZGLITIBAS UN ZINATNES SISTEMA FINANSU SISTEMA
Pamata un vidgja izglitiba Riska kapitali
Amata apmaciba < > Riska fondi
Augstaka izglitiba
Fundamentala pétnieciba

A 4

VALDIBA
Investicijas inovaciju aktivitates
P&A nodrosinasana
Likumiskais ietvars un nodoklu
politikas aktivitates

Avots: Science, Technology and Innovation..., 1996
1.1. att. Nacionala inovaciju sistema.

Mijiedarbibu starp NIS dalibniekiem raksturo triskarsas spirales (7riple Helix)
modelis. ST modela principi ir izmantoti, veidojot inovaciju sist€mas saiknes ar
ekonomikas izaugsmi raksturojosu modeli, kas aprakstits promocijas darba
5. nodala.

Triskarsas spirales modelis

Mijiedarbibu starp NIS dalibniekiem raksturo triskarSas spirales modelis, kura
galvenas darbojosas puses ir valsts, industrija un universitate (Etzkowitz,
Leydesdorff, 1995). Zinasanu ekonomika triskarsas spirales modeli tiek definéta ar
tris sisttmu — ekonomiskas, zinatniskas un politiskas sist€tmas — trim
pamatfunkcijam (skat. 1.2. att.).

Patenti, saskana ar triskarsas spirales modeli, veidojas ka sisttmas mijiedarbibas
darbibas rezultati. Patentu veidoSanas trisdimensiju telpa ka shematiska ilustracija
parada augstak nosaukto tris funkciju politisko ietvaru, ka ari So funkciju
mijiedarbibas rezultatu triskarsas spirales modela ietvaros (skat. 1.2. att.).

Noveérotajiem NIS rezultatiem (Saja gadijuma — patenti) tiek integréti dazadi
mehanismi ka pulsacijas starp latentam dimensijam, ieveérojot to, ka S§is
mijiedarbibas ir atSkirigas péc to atlikuSo variaciju skaita. Katras dimensijas
variacijas (kovariacijas un atlikusas variacijas) laika gaita attistas rekursivi, tas ir,
atsaucoties uz ieprieks€jo stavokli (Leydesdorff, 2010). Ja triskarSas spirales
modelis darbojas labi un savstarp&ji papildinosi, tad universitate vairak iesaistas
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uznémgéjdarbiba, industrija darbojas ka izglitotajs un valdiba dazkart darbojas ka
riska kapitala sniedzgjs (Schalin, 2010).

Valsts;
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¥ N [y
- L
S
& . N
§F - Patenti y e
& . . t
= | . %@
! 1 L .
§ . e
i I ]
.-}‘?Q / 1 !
'& II I :
& : ; :
. 1
H T 7 + Industrija;
.'* : J,’ Labklajibas radifana
a1
————————— -

e b
Zinidtne un tehnologijas;
izgudrojumu radifana

- _.--"-

1novac e

Avots: L. Leydesdorff, 2010
1.2. att. Patenti ka rezultati triskarsas spirales (Triple Helix) mijiedarbibas
trisdimensiju telpa.

Universitates un uznémumi arvien biezak uznemas viens otra uzdevumus, lidz
ar to universitat€m, Skérsojot tradicionalas robezas un izstradajot jaunas saiknes ar
industriju, nepiecieSams radit atbilstoSu sadalfjumu starp pé&tniecibas, studiju un
ckonomisko attistibu. Jeédziens ,mainas attiecibu parklajums” (overlay of
exchange relations) raksturo institucionalas kartibas atgriezenisko saiti
(Leydesdorff, Meyer, 2003), paradot, ka universitates, industrijas un valsts
attiecibas ir relativi vienlidzigas, tomer savstarp€ji atkarigas institucionalas jomas,
kas medz parklaties un izpildit cita citas darbibas (Etzkowitz, 2002).

1.3. Zinasanu radiSanas un komercializacijas ekonomiska efektivitate, to
ietekméjoSie faktori un regiona kolektiva efektivitate

Izmaina, kuras rezultata vismaz viens individs iegiist, bet neviens cits individs
nezaud€, ir Pareto uzlabojums. Resursu sadalijums ir Pareto optimals, ja talaki
Pareto uzlabojumi nav iesp&jami (Global Encyclopaedia of..., 2009). Ja ekonomiska
sisttma nav Pareto efektiva, tad kads individs var iegiit, nevienam nezaudgjot. Ir
visparpienemts, ka $adi neefektivi iznakumi nav v€lami, tadel Pareto efektivitate ir
bitisks kriterijs, lai izvert€tu ekonomiskas sist€mas un politikas pasakumus. Ir
iesp€jams paradit, ka ar vairakiem idealiz€tiem apstakliem briva tirgus sistema
noved pie Pareto efektiva iznakuma. To vispirms paradija ekonomisti K. Erovs
(Arrow) un Z. Debrau (Debreu) (1954), kaut gan spécigie pienémumi, kas
nepiecieSami pieradijumam, nozimé, ka rezultats var neatspogulot patiesas norises
tautsaimnieciba.
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Labklajibas ekonomika Pareto-Kiipmena efektivitates jédziens (Pareto, 1909;
Koopman, 1951) nosaka, ka lemumu pienemosa vieniba ir efektiva tad un tikai tad,
ja nav iesp€jams uzlabot nevienu ieguldijumu vai rezultatu (input or output),
nepasliktinot kadu citu ieguldijumu vai rezultatu (Cooper et al., 2007).

DPA metode ir pieeja, kas lauj vispusigi noverteét efektivitates potencialu
uznémumos un ne tikai. Pieme&ram, DPA ir |avusi atrast neefektivitates avotus pelnu
visvairak nesoSajos uznémumos, kuri ieprieks$ tikusi uzskatiti par efektiviem lielas
pelnas del.

Ka minéts ieprieks, saskana ar Pareto-Kiipmena efektivitates definiciju, relativa
efektivitate saskana ar DPA socialajas zinatnes, balstoties uz modela veidojoSo
empiriski pieejamo informaciju, to defin€ sadi: pamatojoties uz doto informaciju,
lemumu pienemosa vieniba ir efektiva tad un tikai tad, ja citu lemumu pienemoso
vienibu raditaji parada, ka nav iesp€ams uzlabot nevienu dotas lemumu
pienemosas vienibas ieguldijuma vai rezultata (input or output) indikatoru,
nepasliktinot kadu citu ieguldijuma vai rezultata indikatoru. Sadi definétu
efektivitati biezi sauc par tehnisko efektivitati. Butiski, ka $aja definicija nav
nepiecieSamas ne cenas, ne citi svari, kas parada relativo resursu un produktu
nozimi (Gay, 2009), ka arT nav nepiecieSams ieprieks noteikt formalo saistibu starp
resursiem un produktiem (Cooper, Seiford, Zhu, 2011).

Politikas veidotajiem ir lietderigi noteikt inovaciju efektivitati, kas pec butibas ar1
ir tehniska efektivitate. Ta ir saistita ar produktivitates jédzienu: produktivitate tiek
uzlabota, ja tas pats (mazaks) daudzums inovaciju resursu nepiecieSams, lai raditu
lielaku (to paSu) daudzumu inovacijas rezultatu (Guan, Chen, 2012).

Zinatniskas un inovativas darbibas attistibu ietekméjoSie faktori

Cilvekresursu kompetences un kvalitate, augsto tehnologiju nozares
specializacija un kredit€Sanas sist€mas attistiba ir tie strukturalie faktori, kas lauj
samazinat ekonomiskas lejupslides radito ietekmi uz Eiropas uzp€émumu inovativo
darbibu, vienlaikus, neskatoties uz recesiju, palielinot ieguldijumus inovacijas
(Filippetti, Archibugi, 2011). Lidz ar to izskaidrojams, kad€] 2008. gada
ekonomikas krize vairak skara ne tik attistitas Eiropas valstis, t.i., jaunas ES
dalibvalstis Centralaja un Austrumeiropa, ka ari Dienvideiropa, neka valstis, kur jau
pastavéja spéciga nacionala inovaciju sistéma. C. Purlijs (Purlys) (2009) uzsver, ka,
lai parvar€tu recesiju, valstij javeicina inovaciju rasanos, bet uznpémumiem ir jabiit
inovativiem.

Ekonomiskas krizes un milzigo valsts budzeta t€rinu samazinasanas dg] tieSais
publiskais finans€jums P&A nevar tikt palielinats un nodroSinats pietickama
apjoma (inovaciju finans¢jums Latvija 2009. gada veidoja tikai 0.45 % no IKP,
kamer vidgjais finans€jums ES 27 dalibvalstis 2009. gada saskana ar Eurostat
datiem sasniedza 2.01 % no IKP), tad€] ir svarigi izpétit faktorus, kas ietekmé
zinatniskas un inovativas darbibas attistibu, tapat ari iesp€jas izmantot tadus
netieSas ietekmes instrumentus, ka likumiska un regul@oSa ietvara maina un
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publiska iepirkuma noteikumu defin€Sana, kas atbalstitu inovativus un P&A
veicinosus produktus un pakalpojumus, veicinatu P&A attistibu Latvija.

Promocijas darba autore zinatniskas un inovativas darbibas attistibu ietekmejoSos
faktorus grup€jusi piecas tematiskajas faktoru grupas:

— tiesiskie faktori;

— projektu realizéSanas prasmju faktori;

— zinatnisko atklajumu komercializacijas priekSnosacijumi;
— finans€juma veidi un atbalsta mehanismi;

— produktivitates un efektivitates faktori.

Promocijas darba autore arT uzskata, ka Latvija joprojam ir attistibas valsts, tapec
biitisks ir C. Frimena (Freeman) un L. Soete (Soete) (2009) petijuma apgalvotais -
sadas valstis sarezgitakais uzdevums ir saistits ar ripnieciski tehnologiskas
konkuretsp€jas iedibinasSanu, balstoties uz tradicionalaku industrialas zinatnes un
tehnologiju politiku, kas ietver Ipasu atbalstu inzenierzinatném, strat€giskas
planoSanas prasmeém un pieredzes uzkrasanai.

Regiona kolektiva efektivitate, maciSanas un konkurétspéja

Regiona kolektiva efektivitate var tikt raksturota ka divu faktoru — argju faktoru
raditu ietaupijumu (external economies of scale) un ekonomikas dalibnieku
vienotas ricibas — veiksmiga mijiedarbiba, kas labveligas socialas vides ietekme
rada starpposma rezultatus: inovacijas, razoSanas izmaksu ietaupijumus (internal
economies of scale) un starptautisko sadarbibu (Schmitz, 1995) (skat. 1.3. att.).

Argiu faktoru |
- radits
ietaupijums

L

Sociala vide
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e Sy \-._. |
\“\ Ekonomikas / 1
il dalibnieku -~ e
- vienota .
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% N Starpposma
W’f\. - N rezultati: -
\ [ -inovacijas
- . -raZosanas izmaksu " | Konkurétsp&ja
\ letaupijums /]
- starptautiska

sadarbiba

Avots: autores konstrukcija péc Schmitz, 1995, Baleiras, 2011
1.3. att. Kolektivas efektivitates darbibas mehanisms.
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Bitiskakie starpposma rezultati, kas vairo regiona konkurétsp&ju, ir inovacijas,
raZzoSanas 1zmaksu ietaupijums (internal economies of scale) un starptautiska
sadarbiba (Schmitz, 1999). Argjs lielrazoSanas ietaupTjums un vienota riciba regiona
rodas no mijiedarbibas starp septiniem endogéniem un septiniem eksogéniem
ieguldijumiem, kas ietverti ilgtsp&jigas regionalas attistibas modeli (Baleiras,
2011).

llgtsp&jigas regionalas attistibas modeli ietilpst $adi endogénie, t.i., regiona
ieksejie ieguldijumi:

1) raZosSanas kapitals — efektivs fiziska darbaspeka un kapitala ieguldijums
potenciala razoSanas apjoma ieguvei (Baleiras, 2011);
2) cilvekkapitals — ir saistits ar regiona pieejama darbaspeka kvalitati.

Cilvekkapitala kvalitates sabalanséts sadalijums starp individiem vért§jams ka
labaks, jo socialas mijiedarbibas ir nozimigas, modela ietvaros nodroSinot
ilgtsp&jigu regionalo attistibu (Baleiras, 2011);

3) socialais kapitals — ietver komunikaciju un mijiedarbibu starp regiona
iedzivotajiem, to socialekonomiskas saites, formalas un neformalas apvienibas,
uz uzticibas pamata veidotas attiecibas, veléSanos sadarboties, ka ar1 neformalus
ckonomikas agentu tiklus u.c. (Stimson et al., 2009);

4) kreativitates kapitals — ieklauj regiona sp&ju pienemt izaicinajumus un tikt ar
tiem gala, izmantot iesp€jas, uzn€mejspejas, spejas rast jaunas domaSanas
metodes vai adapt€ties jauniem spéles noteikumiem, inovaciju spéjas, sp&jas
paredz€t nakotnes patérina struktiru u.c. (Baleiras, 2011);

5) ekologijas kapitals — ieklauj regiona teritorijas pievilcibu, vides objektus, kuri
nodroSina patikamu darba un dzives vietu, t.i., daudz apzalumojumu, svaigs
gaiss, daudz tdenskratuvju, skaistas ainavas utt. (Stimson et al., 2009);

6) kultiras kapitals — kopa ar ekologijas kapitalu, materialas un nematerialas
kultiiras objektu klatbutni, ir avots tdristu un iedzivotaju piesaistei, ka art
kreativitates energijai (Baleiras, 2011);

7) institucionalais kapitals — raksturo privato, publisko un socialo organizaciju
skaitu un kvalitati regiona. Labas parvaldibas modeJu un tehniska
nodroSinajuma tas TistenoSanai izveide ir nepiecieSama atbilstoSa Iimena
institucionala kapitala pieejamibai (Stimson et al., 2009).

Ilgtsp&jigas regionalas attistibas modela eksogenie jeb argjie faktori: darbaspeka
likumiskais ietvars; zinasanu un inovaciju izplatiba; fiskala un monetara politika;
tiesu vara, izglitiba un veseliba; transporta infrastruktiira; ar¢jas tiesas investicijas
un razoSanas faktoru mobilitate, vienlaikus divos veidos ietekmé regionalo attistibu
— tie$i, t.i., uzlabojot vai pasliktinot dzives kvalitati regiona, un netieSi jeb
pastarpinati iedarbojoties uz endogénajiem faktoriem (Baleiras, 2011). Sads
ilgtsp&jigas regionalas attistibas modelis vienlidz labi izskaidro misdienu
regionalas attistibas modeli gan lielas pilsétas, gan novados, neatkarigi no ta, vai
apliikojamais regions atrodas kada no pasaules visattistitakajam valstim vai tiek
analizeta attistibas valsts potenciala izaugsme (Baleiras, 2011).
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Kolektivas efektivitates jedziena pirmsakumi sociologija aizsakas vien paris
gadus pec H. Smita (Schmitz) 1995. gada publikacijas. Sociologijas apak3§nozaré
kriminologija kolektiva efektivitate tiek raksturota ka apkaimé dzivojoSo individu
velesanas darboties kopiga meérka sasniegSanai (noziedzibas mazinasanai),
savstarp€ji uzticoties (Sampson et al., 1997). Promocijas darba autore atzist, ka
nozimigakie kolektivas efektivitates priek$noteikumi ir grup&umu savstarpgja
uzticeSanas un veléSanas kopigi darboties mérka sasniegSanai. Grup&jumi, atkariba
no analiz€jamas témas, var biit gan apkaimes iedzivotdji, gan ekonomiskaja
klasterT ietilpsto$i uzn€mumi vai pat visi ekonomikas dalibnieki valsts ietvaros.

Promocijas darba autore uzskata, ka kolektiva efektivitate var veiksmigi
istenoties, ja pietickamu grup&uma dalibnieku skaitu vieno parlieciba un kopiga
meérka sasniegSanai tie darbojas saskanoti. Kolektivas efektivitates viens no
galvenajiem priekSnosacijumiem ir grupgjumu sp&ja kolektivi macities, vienlaikus
praktizgjot un apgiistot noteiktus uzvedibas mehanismus (De Geus, 1997):

— inovacija jeb sp&ja izgudrot un pielietot jaunus izturéSanas veidus;

— sociala izplatiba, t.i., individa sp&ja komunicet ar kopienu;

— mobilitate, kas saprotama ar kolektivu parvietoSanos pret€ji izolacijai un

teritorialitatei.

Kolektivas maciSsanas jédziena aizsakumi rodami biologija, kad evolucionarais
biologs A. Vilsons (Wilson), kas atklaja ,,genétisko pulksteni” — ikviena dziva
organisma molekulas, vienai paaudzei nomainot otru, mainas ar pastavigu atrumu,
konstat€ja putnu straujaku attistibu par citam sugam. Ka aprakstits gramata
,,Dzivigais uzpémums” (De Geus, 1997), kura formuleti ari iepriekS minétie
uzvedibas mehanismi, putniem izdevies attistities straujak, jo tiem, saskana ar
Wilsona pétijumu, piemit sp&ja paaudzes ietvaros macities un apgiit mingtos
uzvedibas mehanismus.

P&c promocijas darba autores domam, ja kolektivas maciSanas elementus, 1pasi
individa sp&ju komunicet ar kopienu, istenotu sabiedriba kolektivas efektivitates
ietvaros straujakai ekonomikas attistibai, tas Latvijai palidz€tu izrauties no
pagatnes atkaribas un ieveérojami atrak panakt attistitas valstis. RadoSu spriedzi un
paSatjaunoSanas procesu var uzskatit par galvenajiem uz inovacijam balstitas
regionalas attistibas faktoriem, kas saknojas kolektivas efektivitates istenosSana.
PasatjaunoSanas sp&ju nevar radit vai uzturét ar ar¢jas kontroles palidzibu, bet ta
drizak rodas spontani no radosas spriedzes, kas veidojas visu faktoru mijiedarbiba
un vadiba (Stahle, Sotarauta, 2003).

RadoSums ir saistits ar nepieredz&tu un originalu produktu, procesu, ideju un
darbibu radiSanu, izmantojot informaciju veida, kas paver jaunas un atSkirigas
pazistamu jautadjumu un paradibu noveroSanas un interpret€Sanas iesp&jas. Radosa
spriedze neveidojas uz programmam orientétas regionalas attistibas ietvaros, jo
sads instruments nerada izaicinajumu vizijai, bet vizija savukart nepiedava jaunus
parbaudijumus Sim instrumentam (Stdahle, Sotarauta, 2003). RadoSas spriedzes
vieta starp tagadni un nakotni rodas stratégiska darba ,,melnais caurums”, t.i.,
vizijas, stratégijas un instrumentos parak liela meéra ir ticis uzsveérts planoSanas
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tehnikas aspekts, nepilnigi izmantojot tiem piemitoSo spriedzi (Stahle, Sotarauta,
2003). Regiona kopigos mérkus ir iesp&jams panakt, apvienojot visus regiona
pieejamos spekus un resursus (skat. 1.4. att.).

Merki
REGIONS
Konkurgtspgjas Pasreizgjie Izaicinajumi
faktori apstakli
Konkurétspeja Pievilciba PasatjaunoSanas
1. cilvekkapitals 5. uzn€mumi Speja
2. novatoriskums 6. institiicijas 8. attistitaju tikli
3. koncentracija 7.dzives apstakli 9. radosa spriedze
4. infrastrukttra un vide

Avots: autores konstrukcija péc Stahle, Sotarauta, 2003
1.4. att. Regiona konkurétspéjas novertéjuma konceptualais modelis.

Somija regionu attistibas planoSanai un organizéSanai pielieto 1.4. attela
paradito regiona konkurétsp&jas novertejuma shému. Labs piemérs, kur to var
noveérot, ir Aalto Living Lab T3 regiona. ST Somija praksé istenota inovaciju
sadarbibas platforma ir balstita uz sadarbibu starp Espoo pilsétu, Aalto
Universitati, ka arT uznp@mumiem un citam ieinteresétajam pusém, kas darbojas
regiona. Aalto Living Lab T3 regiona attistiba ir bazeéta uz Helsinku metropoles
regiona viziju. Somijas galvaspilsétas regions ir progresivs pasaules klases biznesa
un inovaciju centrs, kura pamata ir zinatne, maksla, radoSums un sp€ja macities,
ka arT augstas kvalitates pakalpojumi, turklat tas ir vienots, funkcionals regions,
kura vide ir ciesi integréta daba, nodroSinot ertu vietu dzivoSanai, maciSanas
procesam, stradasanai un uznémeéjdarbibai (Markkula, 2010).

Konceptualais T° modelis, kas lietots par pamatu ieprieks aprakstita Aalto
Living Lab T3 izveidei, sastav no trim kop&jam un savstarp&ji atkarigam dalam,
kas sadarbojas un mijiedarbojas inovaciju radiSana: a) zinatne un tehnologijas;
b) maksla un jaunrade; ¢) bizness un ekonomika.

M. Markkula (2010) ir izteicis T° modela raksturojumu vienadojuma veida:

i>WB=T+¢, (1.1,
kur:
i — inovacijas;
WB - labklajiba;
T° - zinatne, maksla, tautsaimnieciba (Tiede, Taide, Talous);
e’ —étika, estétika, pieredze (eettisyys, esteettisyys, eldmyksellisyys).
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Somija kops 2003. gada par galveno regionalas inovaciju politikas mérki ir
1zvirzita pasatjaunoSanas procesu veicinoSu apstaklu radiSana. PaSatjaunoSanas
procesa centralie jautajumi ir regionalo procesu dalibnieku motivésana, kopigas
vizijas izveide, tikli, kas balstiti uz uzticibu un savstarp€ju atkaribu, briva un
atveérta informacijas plisma, ka ar1 spgja izv€leties piemerotu laiku darbibam
(Stdhle, Sotarauta, 2003).

Somu péetnieki P. Stole (Stdhle) un M. Sotarauta (Sotarauta) (2003) ir
aprakstijusi Cetras galvenas prasibas inovativai videi, kas sekmé veiksmigu
paSatjaunoSanas procesu:

— dalibnieki: identitate, piederibas sajiita un harizma;

— tikli: saites, uzticiba un savstarp€ja atkariba;

— zinaSanu parvaldiba: informacijas plisma un komunikacija;

— spéja izveleties piemerotu laiku: situacijas izpratne un drosme rikoties.

Atverts inovaciju procesa modelis

Zinasanu ekonomikas apstaklos generét idejas sp&jigi cilveki strada konkréta
uznémuma, kas vé&las giit labumu no S§im idejam, bet citos uznémumos
stradajosajiem ir vertigas zinasanas, prasmes un iemanas, ka ar1 inovativas idejas,
ar kuram apmainoties, iesp&jams nodroSinat straujaku un ilgtspgjigaku inovaciju
radiSanu (Chesbrough, 2003). Inovaciju procesa ikviena seciga ideja var rasties
konkurgjosa uznémuma péetnickam, kadas attalas universitates laborantam vai pat
studentam. Miisdienas, kad gandriz visa informacija ir plasi pieejama, idejas un
izgudrojumi var rasties ne tikai attiecigas jomas petniekiem, bet jebkuram, kas par
konkréto nozari interes€jas. Uznémumu konkurétsp€jas saglabasanai un celSanai
par nepieciesamibu klist argjo tehnologiju bazé esoso zinasanas izmantosana, ja
uznémums darbojas strauji attistos$as sferas, pieméram, farmacija, informaciju un
komunikaciju tehnologiju (IKT) joma, ka arT nanotehnologiju nozarg.

Uzpémuma atverta inovaciju procesa modelis, paredz, ka uzn€émuma iekSieng
tiek izstradats jaunas tehnologijas sakums vai cita tas dala, bet papildus inovativas
idejas iesp&jams smelties arpus uznémuma, tehnologijas izstradé iesaistot jebkuru
petnieku vai nozares specialistu. Aizvien vairak uzpémumu izmanto interneta
vietnu piedavajumu, kuras iesp&jams uzticét tehnologiju jauninajumu izstradi
jebkuram attiecigas jomas pé€tniekam vai specialistam, vai pat vienkarSam
produkta lictotajam, kas registr&jies §ada interneta vietng.

Promocijas darba autores izstradataja modeli ietverti atverta inovaciju procesa
principi, jo inovacijas tiek uzskatitas par konkrétas valsts sabiedribas Ipasumu un
tiek apliikota to makroekonomiska ietekme uz valsts izaugsmi, abstrah&joties no
konkréta uzpémuma, turklat tiek lietots pienémums, ka liela dala uzn€mumu
sadarbojas sava starpa un notiek radito zinasanu apmainas process, tad¢jadi
veicinot gan zinasanu radiSanu, gan zinaSanu komercializaciju (skat. promocijas
darba 5. nodalu).

24



1.4. Zinasanu radiSanas un komercializacijas saikne ar ekonomikas izaugsmi

Viens no pirmajiem zinatniekiem, kas sniedza analitisku ietvaru valsts iespgjam
atttstibu balstit uz jaunu tehnologiju ievieSanu razoSana, ir vacu ekonomists
T. Feblens (Veblen), kurs, petot Vacijas iesp€jas panakt (catch-up process) un
apsteigt 20. gadsimta vadosas ekonomikas valsti — Lielbritaniju, pauda nostaju, ka
nesena tehnologiju attistiba ir mainTjusi industrializacijas apstaklus ekonomikas,
kas seko pa So attistibas celu (Veblen, 1915). Feblens jau 20. gadsimta sakuma
paredz€ja, ka tadas Eiropas valstis, ka Vacija, Francija, Italija un Krievija (vins
piemin ar1 Japanu) tuvakaja laika sekos Lielbritanijai un bez liekiem izdevumiem
jauno tehnologiju izstradei modernizés razoSanu ar jau raditajam tehnologijam
(Fagelberg, Srholec, Vespargen, 2009).

Pirmie zinaSanu un tehnologiju saikni ar atSkirtbam ekonomikas izaugsmé
skaidroja vien dazi attieciga laika vadoSie ekonomisti, bet parsvara to veica
ekonomikas vestures pétnieki, kas raudzijas uz procesiem ekonomika caur
atSkirigu  ekonomikas attistibu skaidrojoSu prizmu (Fagelberg, Srholec,
Vespargen, 2009). Sie pétnieki nebija tik optimistiski attieciba uz iespgjam panakt
valstis, kuru ekonomikas izvirzijusas prieksSplana tehnologiju attistibas rezultata
(piem&ram, Gerschenkron, 1962), jo, vinuprat, tehnologiskas attistibas
nodroSinaSana prasa ieveérojamas piles, organizatoriskas un institucionalas
parmainas (Ames, Rosenberg, 1963). Centrala téma ekonomikas attistibas un
inovaciju zinatniskaja literatlira saistita ar atSkirigu sp€ju radiSanu uznémumu,
industriju un valsts ltmeni, lai izlauztos no trajektorijas, kas kave sasniegt augstu
ekonomikas attistibu. Saskana ar So perspektivu valstim, kuram neizdodas attistit
piem&rotas tehnologiskas sp&jas un nodro§inat citus inovacijas attistoSos
apstaklus, paredzama ar1 turpmaka atpalikSana no attistitakajam valstim. P€tnieku
raditas koncepcijas: ,,sociala sp&ja” (social capability) (Ohkawa, Rosovsky, 1974;
Abramovitz, 1986), ,,absorbcijas sp€ja” (absorptive capacity) (Cohen, Levintal,
1990), ,tehnologiju sp&ja” (technological capability) (Kim, 1980, 1997) un
.inovaciju sisttma” (innovation system) (Lundvall, 1992; Nelson, 1993; Edquist,
1997) ir aktualas ne tikai teorétiskos, bet arT empiriskos petijumos, kas fokusgjas
uz zinaSanu un inovaciju saikni ar ekonomikas attistibu.

Promocijas darba autore uzskata, ka valsts ekonomikas izaugsmi vid€ja termina
iesp&jams nodrosinat, parpemot jau izgudrotas jaunas tehnologijas jeb inovacijas,
tomer tad valsts ir nolemta vienigi sekot tiem regioniem, kuri ir pirmizgudrotaji.
Tamdgl, lai izlauztos no Sadas attistibas trajektorijas, nepiecieSams valstij radit
savas pasaules meéroga inovacijas, kas nodroSina lielu pirmatklajéja pelnu, bez
sadu inovaciju izveides un realizacijas nav iesp&jams valstij veikt butiskus solus
attistiba.
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2. ZINATNISKA UN INOVATIVA DARBIBA EIROPAS
SAVIENIBAS UN LATVIJAS STRATEGISKAJOS
PLANOSANAS DOKUMENTOS

Nodalas saturs darba aiznem 23 Ipp., kuras ietilpst 1 tabula un 10 attéli.

2.1. Zinasanu radiSana un komercializacija — Eiropas Savienibas strategiskas
attistibas pamats

Inovacijas tiek uztvertas ka viens no svarigakajiem instrumentiem ES politisko
meérku sasniegSana. To pierada milzigais un pieaugosais ES finans€jums zinatnei,
petniecibai un inovacijam, pieméram, letvara programmu finans€jums laika
perioda no 2002. gada Iidz 2013. gadam ir pieaudzis vairak neka 2.5 reizes, turklat
ipasi liels finans€juma apjoma palielinajums verojams tieSi no 2009. Iidz
2012. gadam, par spiti ekonomiskajai krizei. 2013. gada Ietvara programmas
finans€jums paredzets vairak neka 11 miljardu eiro apmera (Kroll et al., 2009).

ES, pamatojoties uz ekspertu situacijas analizi un rekomendacijam, ne tikai
nosaka pé&tniecibas perspektivas un atbalstamas nozares, bet arm nosaka mérki
finans€juma apjomam, kads bitu janovirza zinatnes, p€tniecibas un inovaciju
attistibai. Lisabonas stratégija jau 2002. gada tika izvirzits mérkis P&A atveélet
vid&ji 3 % no IKP. Sads apjoms ES noteikts, analizgjot un salidzinot informaciju
par P&A atvéletajiem lidzekliem tadas vadoSajas un uz inovacijam balstitajas
ekonomikas, kadas ir ASV, Japana u.c. (skat. 2.1. att.).
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dazadas pasaules valstis, % no IKP.
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Analizgjot datus redzams, ka ES P&A ieguldamo lidzeklu apjoms pret IKP
(2.1. att.) un finans€juma sadalifjums péc izdevumu sektora (2.2. att.) atSkiras no
citam pasaules attistitako valstu ekonomikam.

Lai Iidzinatos veiksmigakajam no tam vai pat tas parspetu izaugsmes zina, ka
viens no apakSmeérkiem ES tiek izvirzita nepiecieSamiba veicinat lielaku privata
sektora piesaisti P&A finans€Sanai. Promocijas darba autore uzskata, ka
finans€juma 3 % apméra no IKP novirziSana P&A aktivitateém ir pareiza
ilgtermina stratégija.

Tomer jauzsver, nosakot So Ipatsvaru un izvert€jot ta sasniegSanas progresu,
parasti netieck nemts vera, ka konkur&joSas ekonomikas darbojas saskana ar
atSkirigam ekonomiskas darbibas kontroléSanas un veicinaSanas iekS$gjam
politiskajam nostadn€m un tradicijam, kas veidojuSas uz valstu politiskas
ideologijas un iedzivotaju kultiiras ipatnibu bazes, pieméram, ASV un ES nodok]u
ien€mumu apméri un budZeta izdevumu struktiira bitiski atSkiras. ES dalibvalstis
sava budzeta ietvaros finans€ loti dargus socialas labklajibas uzturéSanas
pasakumus, kamér ASV veésturiski daudz lielaka loma tiek pievérsta individa
atbildibai par savu socialo labklajibu un daudz lielakai tirgus ekonomikas procesu
nozimei kop¢ja valsts ekonomika un socialaja sfera. Péc promocijas darba autores
domam, tieSi socialas labklajibas nodroSinasanas spiediens uz nacionalajiem
budzetiem, ka arT ekonomiskas krizes ietekme uz nacionalo budZetu ien€@mumiem
ir butiski iemesli, kapéc jau vairaku gadu garuma P&A finans€juma apjoms no
IKP ES dalibvalstis nav biitiski palielinajies.
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2.2. att. Privata un valsts sektora izdevumu 1patsvars kopéjos izdevumos
petniecibai un attistibai 2008. gada dazadas pasaules valstis, %.
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Latvijas Nacionalaja attistibas plana 2014. - 2020. gadam (turpmak — NAP)
definétais merkis Latvijai ir 2020. gada sasniegt investiciju apjomu P&A Iidz 1.5
% no nacionala IKP. Promocijas darba autore uzskata, ka Sis meérkis nav
pietiekami ambiciozs, jo, nemot véra Latvijas ekonomikas izaugsmes tempus, lidz
2020. gadam biitu iesp&jams P& A nozarei piesaistit lielaku finanséjumu.

Attieciba uz inovacijam ES stratégija ,Eiropa 2020: strat€gija gudrai,
ilgtsp€jigai un integréjosai izaugsmei” (turpmak — straté€gija ,,Eiropa 2020”) likts
uzsvars uz nepiecieSamibu veicinat P&A rezultatu ievieSanu raZoSana, ipasi
sekmgjot sadarbibu starp uzpeémé&jiem un zinatniskajam institiicijam. Ieverojot
uznémgéjdarbibas mobilitates kaveklus — sveSa uznémeéjdarbibas kultira un vide,
normativa ietvara specifika u.c., ES paredz atvieglot gan parrobezu
uznémejdarbibas veikSanu, gan arT stimulét petijumu rezultatu ievieSanu razoSana.
Parrobezu uznémejdarbibas veikSana ka prioritate tiek izvirzita ipasuma tiesibu uz
inovacijam vieglaka un atraka nostiprinaSana un aizsargasana visas ES ietvaros.
Inovaciju ievieSanai razosana planots veidot ES limena fondus, ar kuru palidzibu
biitu iesp&jams lidzfinansét jaunu produktu attistibu.

Saskana ar strateégiju ,,Eiropa 2020” nacionalo valstu Itment tiek atstata reformu
istenoSana, pietickama skaita specialistu sagatavoSana, nodoklu politikas un
nacionalo finanSu instrumentu pielagosana ieprieks izvirzito mérku sasniegSanai.

Lai gitu visaptveroSu priekSstatu par ES dalibvalstu zinaSanu radiSanas un
komercializacijas attistibas tendencém kops 2003.gada un sasniegtajiem
rezultatiem, ka ar1 pastavoSajam atSkirtbam, promocijas darba autore analiz€ja gan
vairakus starptautiskus petijumus, kas vert€ inovaciju attistibas pakapi atSkirigas
valstis un regionos (skat. promocijas darba 1. pielikumu), gan arT zinatniskas un
inovativas darbibas raksturojoSo raditaju sniegumu.

Promocijas darba autore konstatejusi galvenos Latvijas P&A izaugsmi
kavejoSos faktorus — ierobeZoti finansu un cilvékresursi, nepietieckams darbaspeka
apjoms ar miisdienu darba tirgus prasibam atbilstosu izglitibu un mazs uznémumu
skaits, kas sp&tu vai velétos nodarboties ar P&A. Promocijas darba autore uzskata,
ka tieSi parrobezu sadarbibas veicinaSana, informacijas un zinasanu apmainas
sekméSana var kalpot par stimulu radit kvalitativakus un starptautiski
konkurétsp&jigakus zinatnes pé€tijumu rezultdatus un produktus. Vienlaikus
promocijas darba autore vers uzmanibu uz risku, ka investicijas Latvija izgudrotu
un patent€tu inovativu produktu komercializacijai un ievieSanai raZoSana varétu
nakt no arpuses, ka ari inovativu produktu razoSana var€tu tikt veikta arpus
Latvijas teritorijas. Lai izvairitos no $ada attistibas scenarija, nepiecieSams attistit
investiciju piesaisti veicinoSus finan$u instrumentus, nodrosSinot daudz labvéligaku
vidi investiciju veikSanai razoSana Latvija.

2.2. Latvijas zinatniskas un inovativas darbibas likumiskais un
stratégiskais ietvars

Analizgjot Latvijas zinatniskas un inovativas darbibas likumisko ietvaru,
jaapliiko zinatniskas darbibas sistéma. Latvijas zinatnes sist€mas attistibai liels
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izaicinajums bija 2008. gada aizsakusies ekonomiska krize, kas radija
nepiecieSamibu veikt strukturalas izmainas krizes parvarésanai (Zinatne Latvija,
2010). Struktiira, pienakumi un saikne starp galvenajam sistemas dalam, t.i.,
zinatnes politikas veidotajiem, finans€juma devejiem, padomdeveju struktiram un
izpilditajiem veél aizvien pilnveidojas (Zinatne Latvija, 2010), pielagojoties
aktualitatém valsts parvald€, ES un citu arvalstu finansu instrumentu izvirzitajiem
nosacijumiem.

Latvijas Zinatnpu akadémija apvieno gan Latvijas viet§jo, gan ari citas pasaules
valstis mitoSo zinatnieku intelektualo potencialu, kas piesaistits Latvijas zinatnei.
Akademija ir autonoms tiesibu subjekts, kas sastav no ieveletiem locekliem un ko
finansé no valsts budzeta lidzekliem. Latvijas Zinatnu akadémija veic Latvijas
zinatnes attistibas procesu prognozeSanu, tautas un valdibas iepazistinasanu ar
zinatniskam prognozém par dazadas tautsaimnieciskam, kultiras un socialam
noris€m, ka ar1 projektiem. Latvijas Zinatnu akadémija veido valsts augstaka
Itmena oficialo zinatnes ekspertu kopumu Latvija... (Zinatne Latvija, 2010).

Biitiski minét, ka ES struktiirfondu 2007. - 2013. gada planoSanas perioda tiek
istenota 2.1.2.1.2. apaksSaktivitate ,,Tehnologiju parneses kontaktpunkti” un tas
ietvaros astonas Latvijas augstskolas ar ES struktirfondu lidzfinans€jumu tika
raditi un Iidz 2013. gada 31.decembrim darbojas Tehnologiju parneses
kontaktpunkti. Promocijas darba autore uzskata, ka S§is ir pirmais veiksmigais
pasakums universitates un industrijas sadarbibas veicinaSanai Latvija, jo tiek
apzinats uznémeéju pieprasijums péec péetniecibas rezultatiem un attiecigas
universitates vai zinatniska institiita iesp€jas sniegt péetniecibas vai produktu
pakalpojumus atbilsto$i uznéméju vajadzibam.

Ieskats zinaSanu radiSanas un komercializacijas reglamentéjoSo tiesibu
normu problematika Latvija

Latvija zinatnisko darbibu regul€ gan Zinatniskas darbibas likums, gan
Augstskolu likums, Darba likums un citi izglitibu, zinatni, darba attiecibas un
autortiesibas regul€joSie normativie akti. Neskatoties uz to, ka inovacija ir
neatnemama ES politisko finanSu instrumentu istenoSanas prasiba, Latvija nav
izveidots parskatams zinaSanu komercializacijas nosacijumus defingjoSs un
saturiski vienots likumu un tiesibu aktu kopums. Lielaka dala normativo aktu, kas
regule 1novacijas, izstradati un apstiprinati saisttba ar ES struktirfondu
lidzfinanséto aktivitaSu istenoSanu. Promocijas darba autore uzskata, ka sekmigai
inovaciju ieviesanai ir nepiecieSams apstiprinat ,,inovaciju jumta likumu”, kura
bitu sniegta inovacijas definicija. Definicijas nepiecieSamiba biis 1pasi nozimiga,
ja par inovaciju ievieSanu un investéSanu inovaciju komercializacija tiks noteikti
nodoklu atvieglojumi vai ieviesti citi finansiali stimuli. Zinatnisko darbibu
regulgjosie tiesibu akti Latvija ir daudzpusigi un iev€rojami sakartotaki neka
zinasanu komercializaciju reglamentgjoSas tiesibu normas, tomer pastav
problémas izstradato normu piemeroSana. Promocijas darba autore par
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butiskakajiem iemesliem Zinatniskas darbibas likuma ietverto nosacijumu

neistenoSana atzist:

1. neskaidro un visparigo tiesibu normu saturu Zinatniskas darbibas likuma,
pieméram, valsts finanseétas zinatniskas darbibas rezultata radita intelektuala
IpaSuma tiesibu saturu, apjomu un noteikSanas kartibu;

2. skaidru tiesibu normu izpildes kartibas trukumu, gadijumos, kad 1stenosanas un
finanséSanas kartiba nav noteikta ar atbilstoSiem Ministru kabineta
noteikumiem, piemé&ram:

a. Zinatniskas darbibas likuma 16. panta 5. dala noteiktais, ka Latvijas Zinatnes
padome nodroSina no valsts budZeta finanséto zinatnisko petijumu rezultatu
pieejamibu sabiedribai,

b. Zinatniskas darbibas likuma 33. panta 2. sadala noteiktais, ka ik gadu tiek
palielinats finans€jums zinatniskajai darbibai ne mazak par 0.15 procentiem
no iekSzemes kopprodukta, Iidz valsts pieskirtais finans€jums zinatniskajai
darbibai sasniedz vismaz vienu procentu no iekSzemes kopprodukta;

3.nepietickamo finans€jumu, pieméram, zinatnes rezultatu starptautiskajam
izvertgjumam, kas, saskana ar Zinatniskas darbibas likuma 38. panta 3. sadala
noteikto, ir javeic ik pec seSiem méenesiem.

Viens no nozimigakajiem sekmigas zinasanu radiSanas un komercializacijas
priekSnoteikumiem ir sakartota zinatniskas darbibas rezultatu tpaSumtiesibu
reguléSana. Pastav 8§adi zinatnieka mantisko intelektuala ipasuma tiesibu
ierobezojumi, ja zinatnieks ir radijis ar intelektualo IpaSumu aizsargajumu
rezultatu:
1)darba tiesisko attiecibu ietvaros un, ja vina darba pienakumos ietilpst zinatniska

darbiba, tad tiesibas uz Sadu rezultatu iegiist vina darba dev€js saskana ar

Patentu likuma 15. panta pirmo dalu un Zinatniskas darbibas likuma 8. panta

ceturtas dalas pirmo teikumu;

2)valsts finans€tas zinatniskas darbibas ietvaros, tad tiesibas uz $adu rezultatu
iegiist valsts saskana ar Zinatniskas darbibas likuma 8. panta ceturtas dalas otro
teikumu.

Zinatniskas darbibas rezultatu IpaSumtiesibu regul€Sanai nav atseviSku
normativo aktu — tikai 2010. gada marta Zinatniskas darbibas likuma (skat. 39.'
pantu) iestradata norma, ka valsts parvaldes un atvasinatas valsts parvaldes
iestades ir tiesigas saimnieciski rikoties ar to riciba esoSajiem patentiem,
zinatniskas darbibas rezultatiem (Kalsnavs, 2010). Tomér lidz 2013. gada
sakumam nav izpildits Zinatniskas darbibas likuma 39.! panta uzdotais: ,,Ministru
kabinets nosaka §a 1pasSuma izmantoSanas karttbu un nosacijumus valsts
zinatniskaja institiicija, ieverojot intelektualo pasumu reguléjoso normativo aktu
noteikumus”. Pasreiz spéka esoSie Ministru kabineta noteikumi par pétijumu
projektu 1stenoSanu (Kartiba, kada veicama..., 2010; Fundamentalo un lietisko...,
2011) neietver ne projektu ietvaros radito intelektuala TpasSuma tiesibu satura un
apjoma defingjumu, ne pieméeroSanas kartibu. Tadejadi likuma normas
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pieméroSana netiek reglamentéta, un tas apgriitina radito zinaSanu
komercializaciju.

Promocijas darba autore uzskata, ka valsts finanseétas zinatniskas darbibas
petijumu rezultati tiktu daudz efektivak parversti par inovativiem produktiem vai
pakalpojumiem, ja tie butu sabiedribas 1pasSums, nevis valsts 1paSums. Tas lautu
piesaistit papildu privato finanséjumu P&A, atrak uzsakt produktu razoSanu un
kopuma veicinatu par valsts budZeta lidzekliem radito zinasanu plasaku un
lietderigaku 1zmantoSanu, izvairoties no valsts birokratiskajam aparatam
raksturigas 1€nas darbibas un giistot visas briva tirgus un brivas konkurences
sniegtas raZoSanas optimizacijas un efektivitates ieguvumus.

Latvijas zinatniskas un inovativas darbibas stratégiska ietvara raksturojums

Galvenais nacionalais stratégiskas planosanas dokuments, kas laika perioda Iidz
2020. gadam noteiks valsts attistibas strat€giju, tai skaita arT zinatnes un inovaciju
attistibas planotas darbibas un finans€juma apmeéru un avotus, ir valdiba
2012. gada 20. decembrT apstiprinatais Latvijas Nacionalais attistibas plans 2014. -
2020. gadam.

NAP aptver visas tautsaimniecibas un socialas attistibas jomas, ievaddala
ieskicgjot NAP ievieSanas gaita sasniedzamos rezultatus, attistibu koncentrgjot
Sadu jomu stiprinasana: konkur&tsp€jas un produktivitates, uznémejdarbibas vides,
petniecibas un inovaciju, kompetencu un darba, veselibas un demografijas,
sadarbibas, lidzdalibas un kultiiras, energoefektivitates, dabas kapitala un teritoriju
potenciala, ka ari pakalpojumu pieejamibas (Latvijas Nacionalais attistibas...,
2012).

NAP sadalas, kas skar P&A, ieklautie mérki un rezultativie indikatori tieSi
saskan ar promocijas darba autores iepriek$ aprakstitajiem ES strat€giskajiem
mérkiem 2020. gadam. NAP ir icklautas visas strate€gijas ,,Eiropa 2020~
Nacionalas reformu programmas Latvijai noteiktas prioritates attieciba uz P&A un
to rezultatu indikativas vertibas.

[zvirzitajos mérkos un uzdevumos ir icklauta finanséjuma palielinasana P&A un
inovaciju ievieSanai razosana, atbalsta sniegS§ana uznémumiem inovaciju izstrade,
privata sektora lidzeklu piesaiste P&A finans€Sanai, parrobezu sadarbibas
veicinaSana un informacijas apmainas, pieejamibas nodroSinasana, intelektuala
Ipasuma tiesibu aizsardziba u.c. Tomér nav noteikti termini, kuros janodroSina Sie
uzdevumi, pieméram, nodoklu atlaizu noteikSana inovativas darbibas sekmesanai.

Promocijas darba autore uzskata, ka valsts ekonomikas attistibu kopuma veicina
stabila un inovativo darbibu atbalstoSa uznémeéjdarbibas vide, bet tiesa veida ta
nesniedz stimulu nedz inovativas uznémgéjdarbibas izaugsmei, nedz arvalstu
investiciju picaugumam P&A joma. Argjo tieSo investiciju piesaiste zina3anu
komercializacijai jasekmé, istenojot P&A labvéligu valdibas politiku, kura balstas
uz publiskas privatas partneribas projektu istenoSanu P&A joma un augstas
pievienotas vertibas produktu razoSana (Shih, 2010).
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Neraugoties uz ,,Eiropa 2020 strat€giju, kuras pamatvirziens ir inovativas
darbibas un =zinaSanu komercializacijas palielinaSana, tam atvélot ES
struktirfondu lidzfinans€jumu, Latvijas valdiba, apstiprinot NAP, diemzel
neparedzgja iespeju izmantot So finans€jumu, promocijas darba autoresprat,
butiskakajam un ilgtsp&jigakajam, ka art finansu zina visietilpigakajam (kopa ar
Lietuvas un Igaunijas valdibu finanséjumu 600 milj. LVL) projektam 2014. -
2020. gada perioda P&A joma — Baltijas valstu augstakas izglitibas, zinatnes un
privata sektora sadarbibas platformas izveidei un attistibai (BIRTI projekts).
Tadejadi ir butiski apdraud@éta §1 projekta un 1idz ar to ar1 visas Latvijas zinaSanu
radiSanas un komercializacijas attistiba.

3. ZINASANU RADISANAS UN KOMERCIALIZACIJAS
PROCESUS IETEKMEJOSO FAKTORU
IZVERTEJUMS LATVIJA

Nodalas saturs darba aiznem 33 Ipp., kuras ietilpst 9 tabulas un 7 attéli.

3.1. Latvijas zinaSanu radiSanas procesa rezultatu un problému novertejums

Analizgjot Latvijas zinatniskas darbibas attistibu, tieck nemti v€ra promocijas
darba 1.2. apakSnodala aprakstitas pecteciguma teorijas nosacijumi un tiek
izverteta zinatniskas darbibas attistibas evoliicija Latvija kopS$ tas pirmsakumiem,
analiz€jot gan pectecibas ietekmi, gan endogeno spéku un raksturlielumu nozimi.

Latvijas zinatn€ ir veidojusas svarigas un ilglaicigas zinatniskas tradicijas, it
ipasi dabas zinatnés un medicina, ka art sen, kops 18. un 19. gadsimta, ir labi
attistiti  kontakti ar Krievijas un Rietumeiropas zinatniekiem. Padomju
Socialistisko Republiku Savienibas (PSRS) sastava Latvija, tapat ka Igaunija un
Lietuva, zinatne veiksmigi attistijas vairakos pétniecibas virzienos, kas bija PSRS
militaras riipniecibas intereSu loka (Kristapsons et al., 2003). Latvija zinatniska
petnieciba bija 1pasi attistita tadas jomas, ka fizika (magnétiska hidrodinamika,
cietvielu fizika), polimérmehanika, informatika, kimija (mediciniska un
heterociklisko savienojumu kimija, plazmas kimija un koksnes kimija), ka ar1
virusologija, molekularbiologija un hidrobiologija (R&D in Latvia..., 2008). Lidz
ar starptautiski atzitiem sasniegumiem fundamentalajos p&tijumos, Baltijas regions
bija viens no nedaudzajiem PSRS regioniem, kas pardeva pétniecibas produktu
licences (Kristapsons et al., 2003).

Zinatniskas darbibas attistiba nacionalaja inovaciju sist€ma ir noteikta ka viena
no prioritatém valsts ekonomikas izaugsmei nakotn€, tade] ir bitiski analizet
pasreiz€jo zinatniskas darbibas sniegumu un finanséSanas modeli.

Latvijas zinatniskas darbibas rezultatu un finanséSanas modela raksturojums

Analizgjot 1izdevumus P&A Latvija, promocijas darba autore secina, ka laika
posma no 2000. Iidz 2009. gadam tie pakapeniski pieauga, bet 2009. gada,
ckonomiskas krizes un valsts budzeta konsolidacijas, ka ar1 ES struktirfondu
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planoSanas periodu mainas d€], finans€jums tika samazinats par 50 procentiem.
Toties 2010. gada ES struktirfondu finans€jums parsniedza lidzeklu apjomu P&A,
kas pieskirts bez ES struktirfondu iesaistes. Sada paradiba nozimé, ka ES
struktirfondu lidzfinans€jums tiek izmantots ka aizvietotajs finans€jumam no
citiem avotiem, galvenokart augstakas izglitibas sektora.

Finans€juma samazinajums P&A Latvija 2009. un 2010. gada negativi ietekmé
Latvijas izgudrotaju starptautiski iesniegto patentu pieteikumu skaitu.

Nelielais starptautisko patentu skaits saistits ne tikai ar finans€juma truokumu,
tiesibu aktu nepilnibam IpaSumtiesibu nostiprinasanas jautajuma (skat. promocijas
darba 2.2. apakSnodalu), bet arT ar esosa zinatniskas darbibas finanseéSanas modela
nosactjumiem. Piem@ram, finans€juma pieskirSana vertgjot pedejo piecu gadu
laika registrétos starptautiskos patentus vai skirnes, netiek nemts vera to skaits un
citgjamiba, bet, vertejot pedejo piecu gadu laika pardotas licences vai patentus,
netiek fiksets to skaits.

Analizgjot zinatniskas darbibas finanséSanas modeli, promocijas darba autore
papildus iepriek§ min€tajam secina, ka tas ir nepilnigs, jo:

— vertgjot citeto zinatnisko publikaciju skaitu, cit€§jamibas indeksa vertiba netiek
nemta vera, tad€] nav ietverts visparpienemts, objektivs un salidzinos$i viegli
pieejams un parbaudams zinatniskas darbibas kvalitates novertéSanas kriterijs;

— vertgjot petniecibas un zinatnisko izstrazu ligumdarbus, netiek nemts véra So
ligumdarbu skaits. Lidz ar to rodas nevienlidziga situacija — institiicija, kas
isteno divus pétniecibas un zinatnisko izstrazu ligumdarbus parskata perioda,
sanem vienadu punktu skaitu ar institticiju, kas 1stenojusi 100 p&tniecibas un
zinatnisko izstrazu ligumdarbus.

Promocijas darba autore uzskata, ka, novérSot metodologiskas nepilnibas,
iesp&jams esoSo finans€Sanas modeli uzlabot, tadgjadi stimul&jot zinatnisko un
tehnologisko rezultatu kvantitates un kvalitates uzlaboSanu, ka arT nodroSinot
institlicijas zinatniskas darbibas kvalitatei atbilstoSu finans€juma pieSkirumu.

Starptautiska sadarbiba un pieejamie arvalstu finanSu instrumenti

Analizgjot finanSu instrumentus un starptautiskas sadarbibas aktivitates, kas
Latvija pieejamas 2012. gada zinatniskajai un inovativajai darbibai, promocijas
darba autore ir sagrup&jusi Latvijas valdibas finans€tos un arvalstu lidzfinans€tos
finanSu instrumentus piecas kategorijas: (1) ES fondi — ESF un ERAF; (2) ES
iniciativas un starptautiskas programmas — 7. letvarprogramma, COST un
EUREKA; (3) valsts budZeta finans€jums — bazes finansg€jums, Latvijas Zinatnes
padomes granti, Valsts Peétjumu programmas, Tirgus orientétie pé€tijumi; (4)
finansé€Sanas shémas — séklas nauda, EM un LIAA programmas; (5) starptautiskie
un divpusgjie ligumi.

Latvijas zinatniskas institticijas aktivi iesaistas starptautiskajas pétnieciskajas
programmas, pieméram, 7. letvarprogrammas (2007. - 2013.) darbibas laika lidz
2010. gada novembrim tika iesniegti 644 projektu pieteikumi un 146 no tiem tika
apstiprinati. Savukart 7. Ietvarprogrammas sekmibas raditajs 2008. gada Latvijas
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zinatnisko institiiciju pieteiktajiem projektiem bija 17 %, bet 2010. gada sekmibas
raditajs — 22,32 % (salidzinagjumam — ES vidgjais sekmibas raditajs 2010. gada
bija 21,68 %) (Balina, 2011). Nemot veéra nelielo zinatnieku skaitu Latvija
salidzinajuma ar ES dalibvalstim, tas ir nozimigs Latvijas zinatnieku sasniegums.

Analizgjot ES strukturfondu ietekmi uz Latvijas ekonomiku, janem veéra gan
finansiala ietekme, gan sasniegtie rezultati. ES fondu aktivitasu istenoSana 2007. -
2013. gada planoSanas perioda P&A joma sniedz tiliteju ietekmi uz ekonomiku,
nodro$inot 1 780 darbavietas, radot ienémumus valsts budzetd no ienakumu
nodokla iepémumiem vismaz 24.75 miljonus EUR laikposma no 2010. lidz
2015. gadam. Ieverojot to, ka projektu realizacija sakas 2009. gada beigas un
noslegsies 2015. gada 31. augusta, aprékinos izmantots 50 ménesu laika posms un
prognozets, ka kopg€jie zinatnieku ienakumi ES strukturfondu Iidzfinanséto
projektu ietvaros atlidzibas veida biis 112.8 miljoni EUR. Attiecigi videéja meénesa
alga vienam Latvijas zinatniekam, kas strada ES strukturfondu lidzfinanséto
projektu ietvaros, ir 1 267.48 EUR.

Zinatnieku novecoSanas probléma, jauno zinatnieku kritiskas masas risks

Akadémiskaja un zinatnieku vidé ir uzskats, ka doktorantiras studiju
absolventiem, t.i., doktora grada ieguv€jiem ir jaspe] konkur€t starptautiska
Iimeni, tomér aktuals ir ne tikai kvalitates jautajums, bet ari kvantitate —
nepiecieSams pietiekams daudzums doktoranturas studentu.

Lai palielinatu doktoranttira stud€joso skaitu un zinatniska grada ieguveju skaitu,
ka ar1 atbalstitu pe€cdoktorantiiras petijumus, ES struktirfondu 2004. - 2006. gada
planoSanas perioda tika atv€lets finansgjums 11.7 milj. LVL apméra
3.2.3.1. apaksSaktivitates ,,Atbalsts doktorantiiras programmu TstenoSanai un
pecdoktorantiiras petijumiem” projektu (ESF projekts) ievieSanai. Atbalsts piecu
Latvijas lielako universitasu 1istenoto ESF projektu ietvaros tika pieskirts
doktorantiiras studijam un p€cdoktorantiras pétijjumiem dabas zinatnés,
inzenierzinatn@s un tehnologiju zinatnés, ka arT medicina, lauksaimnieciba un
meZzinatnés.

Kopuma ESF projektos tika sasniegti Sadi rezultati (iekavas noraditas ES
struktiirfondu planoSanas dokumentos sakotné&ji noteiktas raditaju vertibas):

— sanémusi atbalstu 1124 (807) doktoranti un zinatnieki;

— 1zstradajusi promocijas darbus 252 (240) doktoranti;

— doktoranti vai jaunie zinatnieki projektu ietvaros publicgjusi 1432 (686)

zinatniskas publikacijas;

— doktoranti vai jaunie zinatnieki projektu ietvaros piedalijusies 1534 (950)

zinatniskajas konferences.

[everojot to, ka projektu ietvaros sasniegto rezultatu skaitliskas vertibas
parsniedz ES struktiirfondu planoSanas dokumentos sakotn&ji noteiktas
uzraudzibas raditaju vertibas, promocijas darba autore uzskata, ka tas planotas
parlieku piesardzigi, tadejadi neveicinot efektivu ES struktiirfondu finansejuma
izmantoSanu. Turklat planojot uzraudzibas raditajus, netika likts uzsvars uz
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promocijas grada ieguvuso skaita palielindjumu, jo sasniedzama raditaja

definicija: ,,Doktorantu skaits, kas i1zstradajusi promocijas darbus” neuzliek par

pienakumu iegut zinatnisko gradu. Kritiski vert€§jama ieguldita finans€juma
lietderiba, ja par izter€tajiem 11.7 milj. LVL promocijas darbus izstradajusi tikai

252 studgjosie no visiem 1124 doktorantiem un zinatniska grada pretendentiem,

kas sanémusi atbalstu ESF projektu ietvaros.

Nemot veéra ieprieks teikto, promocijas darba autore uzskata, ka nepiecieSams
analizet, vai ESF projektus 1stenojusajas augstakas izglitibas iestades pec projekta
istenoSanas beigam strada procentuali lielaks skaits zinatnieku vecuma grupa lidz
34 gadiem neka projekta istenoSanas vidusposma (t.i., 2008. gada).

Petijuma rezultati parada, ka:

1) zinatnieku vecuma struktiira augstakas izglitibas iestadés un péetniecibas
instititos ir nepietickama ilgtermina perspektiva, jo 2008. gada augstakas
izglitibas sektora Latvija bija nodarbinati 697 zinatnieki vecuma 65 gadi un
vairak, Iidz ar to 27 % no visiem augstakajas izglitibas iestad€s stradajosajiem
zinatniekiem jau bija sasniegusi pensijas vecumu,

2) ESF projektu istenojusas augstskolas uzrada labakus raditajus attieciba uz
gados jaunu zinatnieku nodarbinatibu 2008. gada, jo tajas strada salidzinosi
visvairak zinatnieku vecuma grupa no 25 lidz 34 gadiem (140 no 190
zinatniekiem vecuma lidz 34 gadiem ir nodarbinati iestades, kas 1stenoja ESF
projektu). Visvairak jauno zinatnieku bija nodarbinati Latvijas Universitate —
91 jeb 48 % no visiem zinatniekiem augstakas izglitibas sektora attiecigaja
vecuma grupa.

Analizgjot ES struktirfondu 2004. - 2006. gada planoSanas perioda pieskirta
atbalsta ietekmi uz doktorantiira stud€joso skaita pieaugumu, tikai identificeti sadi
c€loni, kas lidz 2010. gadam tieSa veida kav€ja doktorantiira studejoSo skaita
palielinajumu (MeZeniece et al., 2010):

— nepietickamais valsts budzeta finans€to studiju vietu skaits doktorantiira:
2009./2010. ak. g. tikai 1462 doktoranti jeb 68 % stud€ja par valsts budzeta
finans€jumu, bet 32 % no doktorantiira stud€josajiem stud€ja par saviem
lidzekliem (Melnis, Abizare, 2010). Savukart 2011./2012. ak. g. bia
nodroSinats finans€jums no valsts budzeta Iidzekliem 1689 studiju vietam
doktoranttira jeb 67 %, bet par saviem Ilidzekliem stud€ja 33 % doktorantu
(Parskats par Latvijas..., 2012);

— augsta doktorantiiras studiju maksa stud€joSajiem par privatiem lidzekliem
(no 1 350 Iidz 6 000 EUR);

— valsts pieskirto stipendiju nelielais apjoms 114 EUR meénesi 11 meéneSus
gada, ko var sanemt vienigi par valsts budZeta finans€jumu studg€joSie, un 85
EUR meénest 11 méneSus gada kreditam pielidzinata stipendija, ko var sanemt
jebkurs sekmigs doktorantiiras students (Noteikumi par stipendijam, 2004).
Kreditam pielidzinatajai stipendijai izvirzits nosacijums, ka piecu gadu laika
kop$ doktorantiiras studiju uzsakSanas jaiegiist doktora grads, pretgja
gadijuma sanemta stipendija jaatmaksa (Noteikumi par stipendijam, 2004).
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Papildus javers uzmaniba uz nozimigu kavéjosu aspektu — motivacijas trikums
zinatniska grada ieguvei. To izraisa viens vai vairaki pastarpinatie jeb netieSie
faktori (MeZeniece et al., 2010):

— novecojusi un nepietickama zinatnes infrastruktiira vairakas augstakas

izglitibas iestad€s un zinatniskajos institiitos;

— magistrantiras un doktorantiiras pirmo kursu studentu nepictickama iesaiste
zinatniskajos projektos;

— doktorantiras un pécdoktorantiras studentu nepietickama iesaiste
akadémiskaja darba (skat. 3.1. att.);

— akadeémiska personala zemais darba algas limenis un nepievilciga atlidzibas
sist€ma zinatniskajiem darbiniekiem;

— pastavosa nedroS$iba, ka doktora grada ieguvéjs nebiis vajadzigs darba tirgii
un parak augstas kvalifikacijas d€] nonaks bezdarbnieku riska grupa;

— atlidzibas sisttma publiskaja parvalde un privataja sektora, kas neparedz
augstaku darba samaksu atkariba no darbinieka vai ierédna izglitibas limena.

Lai mazinatu augstak raksturoto faktoru ietekmi un palielinatu doktora grada
ieguveju skaitu, ka arT jauno zinatnieku iesaisti p&tnieciba, zinatnes infrastruktiiras
uzlaboSanai augstakas izglitibas iestadés un =zinatniskajos institutos ES
struktirfondu 2007. - 2013. gada planoSanas perioda tiek istenotas vairakas
aktivitates ar ES lidzfinans€jumu:

— 2.1.1.3.1. apaksSaktivitate ,,Zinatnes infrastruktiiras attisttba” (171.5 milj.

EUR);

— 2.1.1.3.2. apaksaktivitate ,Informacijas tehnologiju infrastruktiiras un
informacijas sist€mu uzlabosana zinatniskajai darbibai” (17.6 milj. EUR);

— 3.1.2.1.1. apakSaktivitate ,,Augstakas izglitibas iestazu telpu un iekartu
modernizé€Sana studiju programmu kvalitates uzlabosSanai, taja skaita,
nodroSinot 1izglitibas programmu apgiiSanas iesp€jas arl personam ar
funkcionaliem trauc€jumiem” (143.2 milj. EUR) (Darbibas programmas
,Uznémejdarbiba..., 2007; Darbibas programmas ,,Infrastruktira..., 2007);

— 1.1.1.2. aktivitate ,,Cilve€kresursu piesaiste zinatnei” (57.3 milj. EUR), kuras
ietvaros zinatniski p€tnieciskajos projektos tiek iesaistiti jaunie zinatnieki,
magistrantiira un  doktorantiira  studgjosie  (Darbibas = programmas
,,Cilvekresursi..., 2007).

Tiesi ietekmejoSo faktoru mazinasanai ES struktirfondu 2007. - 2013. gada
planoSanas perioda tiek Tstenota 1.1.2.1.2. apakSaktivitate ,,Atbalsts doktora
studiju programmu istenoSanai”. Aktivitates merkis ir visas izglitibas tematiskajas
grupas palielinat to specialistu skaitu, kas ieguvusi augstako kvalifikaciju (doktora
zinatnisko gradu). Projektu ietvaros pieSkiramas meérkstipendijas apjoms
aktivitates 1. kartas ietvaros ir 854 EUR meénest pirma un otra kursa doktorantiem
un 1138 EUR meénesT tresa kursa doktorantiem un zinatniska grada pretendentiem.
Aktivitates otras kartas ietvaros doktorantam var pieskirt mérkstipendiju 11
ménesus gada §ada apmera:
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— 1. vai 2. kursa doktorantam — ne vairak ka 640 EUR mé&nesT;

— 3. kursa doktorantam, kas studé studiju programma, kuras ilgums ir Cetri gadi,
—ne vairak ka 854 EUR meénesT;

— 3. kursa doktorantam, kas stud€ studiju programma, kuras ilgums ir tris gadi,
vai 4. kursa doktorantam, vai zinatniska grada pretendentam — ne vairak ka
1138 EUR ménest... (Noteikumi par darbibas..., 2008).

Ieverojot to, ka lidz 2015. gada 31. augustam turpinas doktorantiras atbalsta
projektu istenosSana, nav pieejami dati par visiem projektu ietvaros sasniegtajiem
rezultatiem. Tadel, lai novertetu situaciju 2011./2012. akademiskaja gada
nodarbinatibas joma augstakas izglitibas sektora, promocijas darba autore veikusi
aprekinus par akadémiska personala vecuma struktiiru Latvijas augstakas
izglitibas iestades (skat. 3.1. att.).

* 17%

65 gadi un vairak I

_ﬁﬂ‘%
60-64 gadi
i%
50-59 gadi |
40-49 gadi
ﬁ 21%

30-39 gadi |

| 6%
1idz 30 gadiem ;

0% 10% 20% 30% 40%

B Kopa augstakas izglitibas sektora
OJuridisku personu dibinatas angstskolas
O Valsts augstskolas, kas neistenoja ESF projektu

B Valsts augstskolas, kas 1stenoja ESF projektu
ESF projekts — 3.2.3.1.apaksaktivitates ,,Atbalsts doktorantiiras programmu istenoSanai un
pecdoktorantiiras petijumiem” ietvaros istenots projekts (2004.-2008. g.)

Avots: autores aprékini un konstrukcija péc Parskats par Latvijas augstako izglitibu 2011.gada
(galvenie statistikas dati) (2012)
3.1. att. Augstakas izglitibas iestades stradajosa akademiska personala
vecuma struktiira Latvija, 2011./2012. ak.g., %.

Neraugoties uz to, ka Parskata par Latvijas augstako izglittbu 2011. gada
(galvenie statistikas dati) (2012) Latvijas augstakas izglitibas iestadés stradajosa
akadeémiska personala vecuma struktiiras mérijjumu skala (skat. 3.1. att.) nesakrit
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ar Zinojuma par augstako izglittbu Latvija 2009. gada piemeéroto, iesp&jams
secinat, ka situacija ir uzlabojusies, jo:

— 2008. gada augstakas izglitibas sektora stradaja 190 zinatnieki vecuma lidz
34 gadiem (7 % no kopé€ja nodarbinato skaita augstakas izglitibas sektora),
bet 2011./2012. akadémiskaja gada vecuma tikai lidz 30 gadiem 256
zinatnieki (6 % no kop€ja nodarbinato skaita augstakas izglitibas sektora);

— vienlaikus zinatnieku ipatsvars kop€ja nodarbinato skaita augstakas izglitibas
sektora vecuma 65 gadi un vairak bija 27 % no kop€ja nodarbinato skaita
augstakas izglitibas sektora 2008. gada, bet 2011./2012. akadémiskaja gada
vairs tikai 17 procenti.

3.2. Latvijas augstskolu zinatniskas darbibas raksturojums

Augstakas izglitibas padome (AIP) no 2011. gada 9. maija lidz 2013. gada
30. aprilim Latvija 1stenoja Eiropas Sociala fonda projektu ,,Augstakas izglitibas
studiju programmu izveértéSana un priekSlikumi kvalitates paaugstinasanai”. Lai
istenotu projekta meérki un noveértétu studiju virzienos sagrupéto augstakas
izglitibas studiju programmu kvalitati, resursu pietickamibu, sadarbibu un
parklasanos, ilgtspeju, AIP projekta ietvaros ir veikusi augstakas izglitibas iestazu
aptauju pa zinatnes jomam un izglitibas programmam, no tas promocijas darba
autore ir atlasijusi kvantitativos datus, kas iegtti 10 dazadas zinatnes jomas.

Aprekini, kas veikti, lai izskaidrotu sakaribas starp augstakas izglitibas iestadi
raksturojosSajiem mainigajiem, parada, ka:

1) jo augstaka ir studentu skaita attieciba pret akadeémisko personalu®, jo mazak ir
zinatnisko publikaciju gada uz vienu akadeémiska personala parstavi. ST sakariba
ir negativa (vairak studentu — mazak publikaciju) bakalaura un magistra studiju
Itmenti, bet pozitiva (vairak studentu — vairak publikaciju) doktorantiiras Iimeni.
To var izskaidrot ar lielaku darba apjomu un attiecigi vairak laika, kas javelta
bakalaura un magistra ITmena studentu izglitoSanai, ka ar1 ar Ilidzautoribu
doktorantiras studentu publikacijas. Tad€jadi doktorantiiras studenti tiek
uzskatiti par ieguldijuma mainigo, kamer visi studenti (taja skaita doktoranti)
tiek uzskatiti par rezultata indikatoru, analiz€jot augstakas izglitibas iestazu
izglitibas programmu efektivitati ar DPA metodi;

2) jo lielaks ir augstakas izglitibas programmas finans€jums uz vienu akadémiska
personala vienibu 2010./2011. ak. g., jo gada ir mazak patentu, licencu, dizaina
paraugu un datorprogrammu (kops 2008. gada) uz vienu personala parstavi. Tas
1zskaidrojams ar trikstoSo finans€jumu patent€Sanai un patentu uzturéSanai,
izgudrotaju neieinteresétibu patentet, zinaSanu komercializacijas kultiras
ipatnibam. Kaut gan lielakajas Latvijas augstskolas ir izveidotas

* Aprekinot studentu skaita attiecibu pret akadémiska personala vienibu, tika nemta véra normaliz&éta studentu
skaita vertiba, kas aprékinata péc formulas a=PLS-+0.5NLS, kur: PLS — pilna laika studenti; NLS — nepilna laika
studenti. Vienlaikus aprékinos tika izmantota normaliz&ta akadémiska personala vértiba b=PL+0.5NL+0.25BD,
kur: PL — pilna slodzg stradajoso skaits, NL — nepilna slodzg stradajoso skaits, BD — vieslektoru skaits.
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struktirvienibas, kas sniedz administrativu atbalstu zinaSanu parnesei un

komercializacijai, tomeér izgudrotaju ve€lme nostiprinat Ipasumtiesibas netiek

veicinata, ja izgudrojums radits par valsts budZeta finansgjumu.

Promocijas darba autore ierosina pieverst lielaku uzmanibu patentéSanas

jautajumiem ne tikai politikas planoSanas Itmeni, bet arT katras atseviSkas

augstakas izglitibas iestades Itmeni, atbalstoSo administrativo struktiirvienibu
funkcijas ietverot aktivu sadarbibas veidoSanu izgudrojumu izstradé un
komercializacija ar viet€jiem un arvalstu uzpémejiem;

3)jo augstaks kopgjais izglitibas programmas finans€jums akadeémiskajam
personalam 2010./2011 ak. g., jo vairak zinatnisko publikaciju gada uz vienu
akadeémiska personala parstavi. Tas nozimé, ka pietickams finans€juma apjoms
palidz radit vairak publikaciju uz vienu akadémiska personala parstavi gada.

Saskana ar L. L. Glena (Glenna) un koleégu 2011. gada veikto petfjumu, ir
nepiecieSami spécigi stimuli zinatniskiem pétijjumiem kopa ar atbilstoSiem
sabiedrisko pétijjumu fondiem, kas lautu saglabat universitasu vitali svarigo lomu
fundamentalu un nepatent€jamu petijumu veikSana, ka ar1 dotu iesp&ju piesaistit
privata sektora ieguldijumus petnieciba universitates (Glenna et al., 2011).

Pastav vairaki faktori un rezultati, kas ietekmée universitasu zinatniskas darbibas
efektivitati, tapéc promocijas darba autore izvelgjas izmantot kompleksaku
metodi, kas lauj paradit izglitibas programmu relativo efektivitati pa zinatnes
jomam — DPA metodi.

PieveérSot galveno uzmanibu Latvijas augstakas izglitibas iestazu izglitibas
programmu zinatniska snieguma relativas efektivitates model€Sanai, autore
augstakas izglitibas 1estazu zinatniskas darbibas procesa defin€ Sadus
ieguldijumus: akadémiska personala skaits, doktorantiiras studentu skaits un
finans€juma apjoms, ka art Sadus augstakas izglitibas iestazu zinatniskas darbibas
procesa rezultatus: izglitoti studenti, bakalaura un magistra grada ieguv&ju skaits,
doktora grada ieguv&ju skaits, kumulativais zinatnisko publikaciju skaits laika
perioda no 2008. lidz 2010. gadam un kumulativais nostiprinato ipasumtiesibu
skaits laika perioda no 2008. 1idz 2010. gadam.

Promocijas darba autore piekrit nostajai, ka katrs veiktais pétijums tiek balstits
uz priek§gajeju iestradném un sasniegumiem, ka ar1 esoSo zinatnieku kompetence
un sp&ju pakape ir tieSi saistita ar attiecigas zinatnes nozares attistibas un
kvalitates ltmeni (Guan, Chen, 2012), kas nosakams ar starptautisku izvertejumu.
Diemz¢l sadi dati par Latvijas zinatnes rezultatiem nav pieejami.

Lai aprekinatu zinatniskas darbibas efektivitati izglitibas programmas zinatnes
virzieniem un konstatétu DPA metodes aprékinatos svarus rezultata indikatoriem,
promocijas darba autore noteica $adus nosacijumus attieciba uz modela ietvaros
rékinamajiem svariem:

Wis >=0, (3.1)
Wsaakmac >=0, (3.2)
WDOK >= O, (33)
WPUBL >= O, (34)
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kur:
Wis
W BakMaAG

Wpar>=0,
Weakmag = 1.25 " Wi,
Wpok = 1.25 " Wpak MaG

magistra grada ieguveju skaits”;

ieguveju skaits™;

(3.5)
(3.6.)
(3.7)

— svars, kas attiecinams uz rezultata indikatoru ,,Izglitoti studenti’;
— svars, kas attiecinams uz rezultata indikatoru ,,Bakalaura un

— svars, kas attiecinams uz rezultata indikatoru ,,Doktora grada

— svars, kas attiecinams uz rezultata indikatoru , Kumulativais

zinatnisko publikaciju skaits laika perioda no 2008. Iidz 2010. gadam™;

2010. gadam”.

Ar formulas 3.1., 3.2., 3.3., 3.4., 3.5., 3.6. un 3.7. izvirzitajiem nosacijumiem,
kas turpmak kopuma apziméti ka A variants, un 3.1. tabula noraditajiem rezultata
indikatoriem, modela iekSiené veiktais relativas efektivitates aprékins ar DPA
metodes algoritmu atspogulots 3.1. tabula.

— svars, kas attiecinams uz rezultata indikatoru ,,Kumulativais
nostiprinato  Ipasumtiesibu skaits laika perioda no 2008.

lidz

3.1. tabula

Izglitibas programmu rezultata indikatori un relativas efektivitates raditaji
sadalijjuma pa zinatnes virzieniem, 2010./2011. ak. g., A variants

Kumulativais Kumulativais
Bakalaura o = . AR
s c. Doktora zinatnisko nostiprinato
Izglitibas -, .. |un magistra ~ o= et . .o
FOrAMIMAS Izglitoti rida grada publikaciju IpaSumtiesibu Efektivitate
Zill:ﬁ tl%es virziens studenti ieg uveiu ieguvéju skaits laika skaits laika
sgkai tg skaits |perioda no 2008. |perioda no 2008.
Iidz 2010.gadam |l1dz 2010.gadam
Geografija, Geologija 434 89 12 904 3 0.750
Filologija 2245 372 13 2 493 0 0.788
Veterinara medicina 307 23 7 999 46 0.381
Vides zinatne 546 153 10 2168 69 0.895
Fizika 272 55 13 836 5 0.780
Biologija 557 42 20 977 75 0.542

Meza zinatne 455 54 2 1382 0 0.699
Kimija 679 151 3 2704 226 0.988
Svari |2.535 3.169 3.961 3.495 0 X
Aprakstosa statistika
Minimums 272 23 2 836 0 0.381
Maksimums | 2 245 372 20 2704 226 1.000
Aritmetiskais | ¢, 106 9 1591 48 0.782
videjais
Standartnovirze 582 103 6 801 70 0.205

Avots: autores aprekini un konstrukcija péc AIP projekta ietvaros veiktas aptaujas datiem,
2011. g. maijs — 2012. g. marts
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Analiz€jot ar DPA metodi aprékinatos modela rezultatus, redzams, ka
vertigakais rezultata indikators A varianta ir ,,Doktora grada ieguveju skaits”, jo
DPA metodes algoritms tam apréekinajis svaru Wpog=3.961. Gandriz vienlidz
augstu svaru algoritms aprekinajis rezultata indikatoram ,,Kumulativais zinatnisko
publikaciju skaits laika perioda no 2008. lidz 2010. gadam” — Wpyp =3.495.
Turpretim rezultata indikatora ,,Kumulativais nostiprinato ipaSumtiesibu skaits
laika perioda no 2008. 1idz 2010. gadam™ svars ir Wp,1=0.

Promocijas darba autore uzskata, ka DPA metodes algoritma aprékinatie svari A
varianta atbilstoSi raksturo valsts nostaju, kas ietverta likumdoSana, ka ar1 ar
doktoranturas atbalsta projektiem pausto atbalstu. Ieverojot to, ka akadémiska
personala veleSanas kriterijos noteikts minimalais publikaciju skaits, lai zinatnieks
varctu tikt ievelets, ka arT doktora grada ieguves nosacijumos publikaciju skaits ir
defin€ts, DPA metodes algoritms, aprekinot svarus, to norada ka nozimigu.

Lai aprékinatu katras 1€mumu pienemosas vienibas zinatniskas darbibas
efektivitati, ja valdiba izvirzitu par prioritati IpaSumtiesibu nostiprinaSanu
(protams, vienigi virzienos, kas rada ar TIpaSumtiesibam aizsargajamus
jauningjumus) papildu A varianta ieklautajiem, tika pielietoti §adi nosacijumi
attieciba uz modela ietvaros rékinamajiem svariem:

Wpeupr =5 Wi, (3.8.)
WPAT =100 WIS; (39)
kur:

WhrugL — svars, kas attiecinams rezultata indikatoram ,,Kumulativais zinatnisko

publikaciju skaits laika perioda no 2008. Iidz 2010. gadam”;

Wopar — svars, kas attiecinams rezultata indikatoram ,,Kumulativais nostiprinato

ipaSumtiesibu skaits laika perioda no 2008. Iidz 2010. gadam”.

Modelis, kas aprékinos izmanto A varianta nosacfjumus, ka ari 3.8. un
3.9. formulas ietvertos ierobeZojumus, turpmak tiek saukts par B variantu.
Varianta B DPA metodes algoritms parada, ka ipaSumtiesibu raditaja svars ir
palielinajies un ieguvis visnozimigako verte§jumu Wp,r=31.909, tadejadi lielakajai
dalai izglitibas programmu virzienu izmainot ar1 efektivitates raditajus.

[everojot augstak veikto analizi un tas rezultatus, promocijas darba autore
secina, ka augstskolas zinatniskas darbibas efektivitates uzlaboSanu iespg&jams
nodroSinat, likumiskaja ietvara precizi defin€jot vélamo sasniedzamo rezultatu
apjomus, ka ar1 pieskirot atbilstoSu finans€jumu, 1pasi, ja par merki tiek izvirzits
paaugstinat pieskirto patentu skaitu.

3.3. Zinasanu radiSanas un komercializacijas attistibu ietekmgjoSo
faktoru izveértejums

Lai noteiktu faktorus, kas ietekmé& zinatnisko un inovativo darbibu, promocijas
darba autore analiz€ja plaSu zinatnisko literatiru un néma veéra iepriekS veiktos
petijumus. 2009. gada decembrT tika organizeta priekSaptauja, kura respondentiem
tika lagts nosaukt faktorus, kas kaveé vinu parstaveéta zinatniska institiita attistibu
(skat. promocijas darba 6. pielikumu). No anket€Sanas rezultatiem promocijas
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darba autore secinaja, ka respondenti ka otru nozimigako problému, kas kave

petniecibas institlitu attistibu, péc valsts budZeta pieskirta pamatfinanséjuma

samazinajuma norada normativajos aktos ietvertos ierobeZojumus un atvieglojumu

trikumu inovativu darbibu 1stenotajiem (MezZeniece ef al., 2010).

Lai analizetu zinatniskas un inovativas darbibas attistibu ietekmé&joSos faktorus,
promocijas darba autore tos grup€jusi piecas tematiskajas faktoru grupas (plasak
skat. promocijas darba 1.3. apaksnodala): (1) tiesiskie faktori, (2) projektu
realizéSanas prasmju faktori, (3) =zinatnisko atklajumu komercializacijas
priekSnosacijumi, (4) finans€juma veidi un atbalsta mehanismi, (5) produktivitates
un efektivitates faktori.

Lai noskaidrotu So faktoru ietekmes stiprumu uz zinatniskas un inovativas
darbibas attistibu, ka ari, lai ranZetu faktorus pec to nozimiguma zinatniskas
darbibas attistibas veicinasana Latvija, promocijas darba autore aptaujaja iesaistito
pusu parstavjus no divam galvenajam mérka grupam:

1) P&A joma ES struktiirfondu Iidzfinans€to projektu istenotaju parstavji —
galvenokart no valsts zinatniskajiem institiitiem un augstakas izglitibas
iestadém un to p€tniecibas institiitiem, kas piedalijusies P&A projektos (kopa
izsutitas 810 aptaujas anketas, no tam 17.3 % gadijumu sanemtas atbildes);

2) inovaciju, P&A un zinatniskas darbibas politikas veidotaji un ievies€ji Latvija
— dazadu Itmenu valsts ierédni, kas strada ministrijas un valsts agenturas (tika
izsutitas 203 anketas, no tiem 10.8 % sniedza atbildes).

Atbildes uz anketa uzdotajiem jautajumiem respondenti var€a iesniegt
2010. gada decembri un 2011. gada janvari 6 nedelu laika perioda. Generalas
kopas apjoms ir 9377, tai skaita, 9174 zinatniska darba stradajoSie (autores
aprekins péc CSP datiem) un inovaciju, P&A un zinatniskas darbibas politikas
veidotaji un ievies€ji 203 (autores aprekins pec IZM, VIAA, EM un LIAA datiem)
Latvija 2010. gada. Aptaujas izlases apjoms ir reprezentativs ar nozimibas Itmeni
p=0.95, un maksimalo robezkladu A*=0.076.

Rezultata tika iegiita reprezentativa izlase ar 162 izmantojamam atbildém — 32,
kas tika aizpilditas papira formata Latvijas Lauksaimniecibas un meza zinatnu
akadeémijas kopsapulces laika Jelgava, un 130, kas tika aizpilditas interneta,
izmantojot aptauju portalu http:// www . kwiksurveys.com (aptaujas anketu skat.
promocijas darba 7. pielikuma).

Lai noskaidrotu, kura no iepriek§ min€tajam faktoru grupam visvairak ietekme
P&A izaugsmi Latvija, tika liigts Sos faktorus saranz€t no ,,1” — faktors ar spécigu
ietekmi I1dz ,,5” — vismazak ietekmgjosais faktors. Ka redzams 3.2. att€la, pastav
atSkiribas starp politikas planotaju un projektu istenotaju viedokliem. Politikas
planotaji par visspécigako atzina komercializacijas faktoru, bet projektu istenotaji
par ietekmigako uzskatija finansialo faktoru. Nozimigi, ka politikas planotaju
grupa finansialo faktoru novértgja tikai ka ceturto ietekmigako, otro vietu pieskirot
projektu realiz€Sanas prasmém, bet treSo vietu — produktivitates un efektivitates
faktoru grupai.
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FinanS$u faktori -

Zmatnisko atklajumu komercializacijas 1

faktoru grupa [

Projektu realiz€Sanas prasmes * l

Produktivitates un efektivitates faktoru

3
grupa W
- - S
Tiesisko faktoru grupa m
0 1 2 3 4 5

Rangs
O Politikas planotaji B Projektu istenotaji

Avots: autores aprekini, balstoties uz aptaujas rezultatiem, decembris, 2010. g. — janvaris,
2011 g. (n-162)

3.2. att. Zinatniskas darbibas attistibu ietekméjoSo faktoru ranzéjums péc to

nozimiguma zinatniskas darbibas attistibas veicinasana Latvija.

3.2. attela atainotie atSkirigie viedokli, kas pastav starp projektu istenotajiem un
planotajiem, nozimé&, ka divu galveno nacionalaja inovaciju sisttma iesaistito
dalibnieku starpa trukst vienota redz€uma par attistibas priekSnoteikumiem.
Promocijas darba autore uzskata, ka, lai veicinatu nacionalas inovaciju sist€émas
stabilu attistibu un efektivu darbibu, atSkiribas uzskatos nepiecieSams samazinat,
politikas veidotajiem ieklausoties zinatnieku un uznéméju viedokli, vienlaikus
palielinot vinu lidzdalibu lémumu pienemsana.

Promocijas darba autore uzskata par nepiecieSamu apskatit Danijas pieredzi ari
tapec, ka Danija ir saskarusies ar Latvijai [idzigam ekonomiskas vides problemam,
pieméram, uzpémumu savstarp&jas sadarbibas trikums (Humphrey, Schmitz,
1995). Danijas un Latvijas kapitalisma modelis ir balstits uz Vacijas holdinga
modeli, bet Somijai ir raksturigs Amerikas akcionaru modelis, kas balstits uz
birzu, nevis banku (Boronenko, 2009).

Danijas Tirdzniecibas un ripniecibas ministrija 1994. gada uzsaka
uznémgéjdarbibas sektoram paredz€tu programmu ,,Uznéméjdarbibas attistiba
Centralaja un  Austrumeiropa”. S1 sektora programma ietvéra tris
apakSprogrammas. Programma ,,Uzpémums-uznémumam” (BtB) bija galvena no
trim apakSprogrammam. ,,Uznémums-uznémumam” programma darbojas
laikposma no 1994. Iidz 1998. gadam. Vispargjais programmas ,,Uznémums-
uznémumam” merkis bija atbalstit spéciga privata sektora izveidi Igaunija,
Latvija, Lietuva, Polija un P&terburgas regiona (programmas aptvertajas valstis),
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koncentrgjoties uz MVU sektora nostiprinasanu. ST shéma ir nozimiga vairaku

iemeslu dél:

1) ta parada, ka ir iesp€jams stimul€t parrobezu sadarbibu un tiklu veidoSanu,
panakot pozitivus rezultatus;

2) parrobezu sadarbibu un tiklu veidojoSajiem partneriem nav obligati jabiit
vienada attistibas stadija vai kompetences limen, atSkiriba no sadarbibas P&A,
kur vienada vai augsta kompetence ir biitiska. ST shéma parada, ka ieguvumi
var but savstarp€ji papildinosi: iesaistitajam pusém var biit atSkirigi ieguvumi
no $1s sadarbibas un tiklu veidosSanas;

3) kaut arT uzn€mumus nevajadzetu spiest sadarboties un veidot sadarbibas tiklus
ar partneriem, kuri nav pasu izveléti vai ar kuriem tie nebuitu sadarbojusies, ja
netiktu subsidéti, shéma parada, ka ir iesp€jams ieguvums no parrobezu
sadarbibu un tiklu veidoSanu veicinoSam subsidijam. Konkrétak, lidzigi
situacijai, kas raksturiga iepriekse€jam divam $aja darba aprakstitajam shémam,
parrobezu sadarbibas un tiklu veidoSanas stimuléSana ar dazadu partneru
palidzibu var bt rezultativa kompetences paaugstinaSanai ilgtermina, bet
daudzos gadijumos ta ar1 rada tieSu pozitivu iespaidu uz ekonomikas attistibu
(Christensen, 2000).

Latvija ekonomisko klasteru veidoSanas ir attistibas pirmsakumos, tade] butiski
nemt vera Danijas pieredzi, kuru, pielagojot Latvijas situacijai, vélams izmantot
sadarbibas veicinaSanai uznéméjdarbibas joma. Nozimiga loma kopigu darbibu
uzsak$anai ir uznémejdarbibas vides sniegtajiem stimuliem.

Promocijas darba autore iesaka izmantot ES struktiirfondu atbalstu 2014. -
2020. gada planosanas perioda, lai izstradatu atbalsta programmu, kas nostiprinatu
uznémgéjdarbibas un zinatnes sadarbibu, izmantojot mentoringa pieeju, kur
akadeémiskais personals un pétnieki (it pasi doktoranti un jaunie pétnieki) macitos
no uzpémejiem, ka uzsakt un veikt uznémgjdarbibu. Sada programma veicinatu
uznémegjdarbibas un zinatnes sadarbibu, veidotu padzilinatu izpratni par otra
sadarbibas partnera redz&umu un prioritatém, ka ari kalpotu par pamatu tiklu
veidoSanai efektivaka veida, pateicoties mainitam lomam, zinatniekiem macoties
no uznémejiem un otradi.

4. ZINASANU RADISANAS UN KOMERCIALIZACIJAS
PROCESU MIJIEDARBIBA, RELATIVA EFEKTIVITATE
UN SAIKNE AR EKONOMIKAS IZAUGSMI

Nodalas saturs darba aiznem 11 Ipp., kuras ietilpst 3 tabulas un 1 attéls.

Lai pilnigak raksturotu inovaciju procesu, kas péc promocijas darba autores
domam un saskana ar konceptualo inovaciju procesa modeli (Guan, Chen, 2012),
nepiecieSams inovacijas analizeét ka divpakapju procesu. Inovacijas bitiba sastav no
divam savstarp€ji saistitam, bet tomér atseviskam sisttmam — zinasanu radiSanai un
zinaSanu komercializacijai. So sistému funkcionéanai nepiecieSamo resursu, t.i.,
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ieguldijumu, un to ietvaros radito rezultatu sasniegSanas efektivitates noverteSanai
promocijas darba autore izmanto DPA metodi, ar kuru pétjjuma tiek noteikta
inovaciju apakSprocesu salidzinosa efektivitate Latvija, pargjas jaunajas ES
dalibvalstis, ka arT Danija, Somija un Zviedrija ka vadoSajas inovaciju ekonomikas
ES (Innovation Union Scoreboard, 2012). Galvena §is metodes priekSrociba ir ta,
ka DPA metode pieder pie neparametriskajiem panémieniem (Zhou et al., 2008).
Turklat DPA ir balstita uz robezas analizes tehniku, kas, veidojot modeli, peldina
atseviSkas linearas virsmas virs empiriskajiem noverojumiem (Cooper et al., 2004).
Sadi tiek veidota salidzino§as efektivitates robezlinija, uz kuras atrodas viena vai
vairakas relativi efektivakas I@émumu pienemosas vienibas (promocijas darba —
valstis).

Darba i1zveidota modela ietvaros zinasanu radiSanas procesam ir divi ievades
raditaji: (1) kopgjie bruto iekSzemes izdevumi P&A visos sektoros; (2) P&A
darbinieku kopskaits visos sektoros, pilna darba laika ekvivalenta (PLE) izteiksmg;

Veidojot modeli, tiek noteikti $adi rezultata raditaji: (1) kopg€jais absolventu
skaits (Starptautiskas standartizetas izglitibas klasifikacijas (ISCED) 5. lIimenis), t.1.,
magistra grada vai ekvivalenta ieguvéju skaits; (2) kop&jais absolventu skaits
(ISCED 6), t.i., doktora gradu ieguvuso skaits; (3) patentu pieteikumi Eiropas
Patentu biroja péc prioritara gada nacionalaja Iimeni; (4) starptautiskas zinatniskas
koppublikacijas; (5) starptautiskas zinatniskas publikacijas.

Absolventi ISCED 5. Itmeni — magistra grada vai ta ekvivalenta ieguvéji un
absolventi ISCED 6. Iimeni — doktora grada ieguvéji ir ietverti ka rezultata
indikatori, jo abu So gradu ieguvusie dal&ji piedalas zinatniskajas aktivitatés — veic
petijumus un raksta zinatniskas publikacijas kopa ar savu zinatniska darba vaditaju
vai citiem kolégiem. So raditaju svaru attieciba (skat. 4.13. formulu) ir noteikta,
balstoties uz pienémumu, ka magistrantiiras studijas % dalu, bet doktorantiras
studijas %4 veido zinatniski petnieciskais darbs.

Promocijas darba autore pienem, ka katrai atseviSkai I€mumu pienemosajai
vienibali, t.i., ES dalibvalstij, ir m' ievades mainigie Xjj; (1,=1, 2, ..., ml).

Modela matematiskais formul&jums ir $ads:

max (60— £(Y s, +Y57), 4.1.)
S+ =, T (4.2.)
gy,,ﬂ, =5 =y, T, (4.3))
i‘% p e (4.4)
h=0. 4.5.)
2,205 e “6)

— . . ,
st 20,5, 20,Vi,j,r
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kur:

x; — lemumu pienemsana vienibas j i-ievade;
Y, — lémumu pienemsana vienibas j r-izvade;
4 — analiz€jamas lemumu pienemsanas vienibas efektivitate;

iﬂj =1 — konveksitates ierobezojums (BCC modelis);

j=1

s, — ievades parametrs;

st — izvades parametrs;

A, =0 —ierobezojums superefektivitates pasakumu piemeroSanai;
£ — kluda.

Lai aprekinatu katras lémumu pienemosas vienibas zinasanu radiSanas procesa
efektivitati, tika pielietoti S§adi nosacjumi attiectba uz modela 1etvaros
rékinamajiem svariem:

Warep= 1, 4.7.)
Wrppers= 1, (4.8.)
W 1scps >= 0, 4.9.)
W 1scps >= 0, (4.10.)
Watent >= 0, 4.11.)
Wintem.co-publ. >= 07 (4 12)
WISCD6 / WISCDS = 025, (413)
kur:
WaRreDp — svars, kas attiecinams uz ieguldijjuma indikatoru ,,Kopgjie
1izdevumi P&A visos sektoros, tiikst. EUR”;
Wripers — svars, kas attiecinams uz ieguldijuma indikatoru ,,Kopgjais
personala skaits P&A visos sektoros, PLE”;
Wiscps — svars, kas attiecinams uz rezultata indikatoru ,,Magistratiiras
absolventi (ISCED 5)”;
Wiscps — svars, kas attiecinams uz rezultata indikatoru ,,Doktoranttiras
absolventi (ISCED 6)”;
Watent — svars, kas attiecinams uz rezultata indikatoru ,,Patentu pieteikumi
Eiropas patentu biroja nacionala Iiment”;
Winterncopubl. — svars, kas attiecinams uz rezultata indikatoru ,,Starptautiskas

zinatniskas koppublikacijas, 2010.g.”.

Analizejot DPA metodes modela rezultatus, redzams, ka vertigakais zinasanu
radiSanas aspekts pie Sadiem nosactjumiem atbilstoS$i modela algoritma aprékinam
ir patentu pieteikumi Eiropas Patentu biroja nacionala limeni (32.855), kamer
rezultata indikatora — starptautiskas zinatniskas koppublikacijas — svars ir nulle.

Saskana ar modela iegitajiem rezultatiem zinasanu radiSanas procesa relativa
efektivitate vairakas jaunajas Eiropas Savienibas dalibvalstis ir zemaka neka
Skandinavijas valstis (Danija (E,px=0.813), Somija (E=0.656) un Zviedrija
(E,se=0.861), t.i., atrodas vairak neka par vienu standartkliidu zemak no analiz€to
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valstu vid€jas zinaSanu radiSanas relativas efektivitates), kamér Igaunijas un
Slovakijas efektivitates raditajs ir 1 (skat. 4.1. tab.).

[zmantojot modela algoritma aprékinatas likumsakaribas, iesp€jams noteikt
kopgjo finans€jumu, kas ieguldams P&A Latvija uz esoSo zinatniska personala
skaitu, lai nodroSinatu Iidzvertigu finans€jumu uz vienu P&A stradajoSo pilna
darba laika ekvivalenta (PLE) izteiksmé Latvija kop&jam finans¢jumam P&A:

— jabut vismaz 207.65 milj. EUR gada atbilstosi Igaunijas limenim;

— jabiit vismaz 787.36 milj. EUR gada atbilstoSi Danijas Iimenim,;

— jabut vismaz 644,78 milj. EUR gada atbilstoS$i Somijas Iimenim;

— jabut vismaz 970.92 milj. EUR gada atbilstosi Zviedrijas [imenim.

4.1. tabula
Savienibas dalibvalstu un Skandinavijas valstu zinaSanu
radiSanas procesa ieguldijuma, rezultata indikatori un relativas
efektivitates raditaji 2006. - 2009. g.

o dfl‘zg‘t‘(l)‘:g ‘;‘;‘036% Rezultita indikatori, 2009.g. _

Kopgjie Kopgj %is .. .Patf:ntu . S 5

Valsts zdevami pe?sonala Magistra Doktora . pieteikumi Stgrptaqtlskas =

P&A Visos skalt's P&A ' gréda“ ' grédam Elropa's patentu zmétn'lskz?l's. =

sektoros visos ieguveji ieguveji bl‘I'O_]ﬁ koppublikacijas, %‘

kst EU’R sektoros, | (ISCED 5) | (ISCED 6) nacionala 2010.g.
PLE limeni
Bulgarija 121 197 16 321 63 926 680 9 190 0.619
Cehija 1 760 648 47729 107 981 2418 236 428 0.483
Igaunija 150 991 4741 12 518 154 44 491 1.000
Kipra 62 363 1225 4956 26 8 675 0.495
Lietuva 190 512 11 443 48 509 410 14 199 0.431
Ungarija 882 419 25971 76 371 1434 215 328 0.853
Malta 31254 862 3128 18 6 241 0.668
Polija 1512565 73 554 630 849 4972 260 186 0.876
Rumanija 444 098 29 340 343 745 4 454 38 118 0.893
Slovénija 483 812 9793 20 086 459 126 750 0.873
Slovakija 216 562 15029 83 461 1949 48 333 1.000
Danija 5419522 44 878 54 287 1151 1337 1301 0.813
Somija 5761 196 58 257 47 337 1956 1149 1113 0.656
Zviedrija 11721757 78 715 65075 3559 3073 1306 0.861
Svars 1 1 0.0082 0.0328 32.8550 0 -
Aprakstosa statistika:

Minimums 31254 862 3128 18 6 118 0.431
Maksimums | 11721757 78 715 630 849 4972 3073 1306 1.000
A“‘mjit(‘é';:;: 1924748 | 28292 106 035 1587 439 519 0.752
Sti‘l‘(‘)s;‘:; 3285555 26196 166 732 1630 839 418 0.184

Avots: autores aprékini un konstrukcija péc Eurostat un European Innovation Scoreboard 2010
datiem

Lidz ar to Latvijas esoSais zinatniska personala skaits, uzlabojot efektivitati
lidz attiecigas valsts Iimenim, veidotu zinaSanu radiSanas procesa rezultatus,
pieméram, Eiropas patentu biroja (EPO) Latvijai bitu japiesaka vismaz:

— 61 patents gada, lai sasniegtu Igaunijas rezultativitates Iimeni;
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— 194 patenti gada, lai sasniegtu Danijas rezultativitates [tmeni;

— 129 patenti gada, lai sasniegtu Somijas rezultativitates liment;

— 225 patenti gada, lai sasniegtu Zviedrijas rezultativitates [imeni.

Aprekinot zinaSanu komercializacijas relativo efektivitati izmantoti $adi
nosacijumi rezultata indikatoru savstarp€jas nozimibas noteikSanai:

WATP.eXp.>:WIer,1.€1rZ9 (4 14 )
Wrazpvn >= 0, (4.15.)
kur:
Warpexp. — svars, kas attiecinams rezultata indikatoram ,,Augsto
tehnologiju produktu eksporta Tpatsvars kop&ja eksporta”;
Wienarz. — svars, kas attiecinams rezultata indikatoram ,,Jen€mumi no

arzemes registrétam licenc€m un patentiem, % no IKP”’;

Wrazpvn — svars, kas attiecinams rezultata indikatoram ,,Razo$ana (iznemot
buvniecibu) veidota kop€ja pievienota veértiba eiro uz iedzivotaju
kopskaitu”.

Zinasanu komercializacijas relativas efektivitates aprékins parada, ka Kipra
(Excy=1.00), Slovakija (Exsy=1.000) un Malta (Ex\1=0.800) salidzinos$i efektivak
veic zinaSanu komercializaciju. Latvijai zinaSanu komercializacijas relativas
efektivitates aprékinata indikatora vertiba ir E,y=0.555, kas ir nedaudz virs
aprékina ietverto valstu aritmétiskas vidgas relativas efektivitates vertibas
(E,=0.509). Turpretim Skandinavijas valstu un Igaunijas, ka ari Slovénijas relativa
zinasanu komercializacijas efektivitate ir salidzinosi viszemaka. Tas skaidrojams ar
to, ka Sajas valstis ieguldijumu P&A ieveérojami parsniedz sasniegtos rezultatus,
kamer pargjas valstis, kuru zinaSanu komercializacijas ieguldijumi salidzinosi ir vaji
vai viduvéji, rezultata indikatoru vertibas ir augstakas, tatad to riciba esoSos nelielos
resursus tas izmato salidzinosi efektivak.

Inovaciju procesa ietekmi uz ekonomikas izaugsmi attistibas valstis un valstis,
kuras norisinas pareja no planveida ekonomikas uz tirgus ekonomiku, ir pétijusi
vairaki zinatnieki. K. L1 (Lee) un S. M. Kangs (Kang) (2007) atklaja pozitivu
procesa inovaciju ietekmi uz darbasp€ka produktivitati, bet produkta inovacijam
netika konstatéta saistiba ar darba raZiguma izmainam. Savukart M. Goeduiss
(Goedhuys) ar kolegiem vairakos zinatniskajos pétijumos, kuros izmantoti
Produktivitates un investiciju klimata apsekojuma (Productivity and Investment
Climate Survey) dati, neizdevas rast apstiprinajumu statistiski nozimigai ietekmei
inovacijam uz darba razigumu (Goedhuys, 2007ab; Goedhuys et al., 2008ab).

M. Sroleks (2009), pétijjuma balstoties uz datiem no Kopienas Inovaciju
apsekojuma par 42 valstim, paradija, ka dazadi nacionalie faktori ietekmé
uznémumu spé&ju git labumu no savam tehnologiskajam spg&am. Pieméram,
uznémumi, kas atrodas valstis ar augstaku P&A intensitati, gust ievérojami lielaku
labumu no saviem iegulditajiem finansu lidzekliem P&A neka citada zina Iidzigi
uznémumi zemas P&A intensitates vide. Tadgjadi, valsts un uzpémuma limena
sp&jas attistibas procesa mijiedarbojas (Fagerberg, Srholec, Verspagen, 2009).
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Ieverojot iepriek§ min€to, promocijas darba autore uzskata, ka ar1 §aja pétijuma,
izveidojot dinamisku inovaciju procesa modeli, ir iesp&jams noskaidrot zinaSanu
radiSanas un komercializacijas apakSprocesu mijiedarbibas, ka arT inovaciju procesa
saikni ar ekonomikas attistibu.

5. ZINASANU RADISANAS UN KOMERCIALIZACIJAS
PROCESU MIJIEDARBIBA UN SAIKNE AR
EKONOMIKAS IZAUGSMI

Nodalas saturs darba aiznem 28 Ipp., kurds ietilpst 13 tabulas un 6 attéli.

5.1. Metodes raksturojums un izvéles pamatojums saiknes starp
inovacijam un valsts izaugsmi analizei

Apzinoties inovaciju procesa daudzslanainibu (t.i., divu savstarp&ji saistitu
apakSprocesu pastavésanu) un to ietekmgjoSo faktoru lielo skaitu (skat.
5.1. tabulu), promocijas darba autore ekonomiska modela izveidei izmanto
daudzpakapju modeléSanas metodi. Autoresprat, viena Iimena regresijas metodes
— vienfaktora un daudzfaktoru regresija — nenodroSina korektu risinajumu tik
komplicétam procesam ka inovacijas, jo inovaciju procesu vienlaikus ietekmé
daudzi, biezi vien savstarpgji saistiti (kolineari) faktori. Lai makroekonomiska
Itmeni analizétu inovaciju ietekmi uz ekonomikas attistibu, tika dota prieksSroka
daudzpakapju model€Sanas metodei — parcialajai mazako kvadratu (Partial Least
Squares) metodei (PMK metode), ar kuru iesp&jams raksturot kedes
likumsakaribas un noteikt faktoru ietekmes koeficentus.

Piemérojot PMK metodi, izlases apjoms var biit mazaks, tiek noteikts, ka izlasei
jabtt vismaz vienadai ar lielako no sekojosajiem: (1) desmitreiz lielaka par skalu
ar lielako skaitu kauzalo indikatoru vai (2) desmitreiz lielaka par lielako skaitu
strukturalo saistibu, kas attiecas uz specifisku konstrukciju strukturalaja modelt
(t.1., desmit reizes lielakai par bultinu skaitu, kuras modela ietvaros vienlaikus
norada uz vienu latento mainigo). Vajais ,,ikSka likums” nosaka, lidzigi ka
vairakkart§jam regresijam (Tabachnik, Fidell, 1989), ka iepriek$gjos
formul€jumos var lietot reizinataju pieci reizinataja desmit vieta.

PMK metode tiek uzskatita par piemerotako, lai izskaidrotu kompleksas
sakaribas (Fornell, Lorange, and Roos, 1990; Fornell and Bookstein, 1982). Volds
(Wold, 1985) raksta, ka PMK metodes piemé&roSanas ir noderigaka lielakos
modelos, kad mainigo kopas un kop€jie parametri kliist nozimigaki par
individualajiem mainigajiem un parametriem.

Ar PMK metodi veidotais modelis sastav no aréja un ieks€ja modela. Ieksgjais
modelis veidojas no latentajiem mainigajiem, t.i., mainigajiem, kas tiek aprékinati
modela iekSieneé, pamatojoties uz ar¢ja modela faktoru vértibam un definétajam
mijiedarbibam starp Siem latentajiem mainigajiem, un kurus tiesa veida nav
iesp&jams raksturot ar vienu vai vairakiem aréja modeli esoSajiem faktoriem.
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Ieverojot to, ka ikvienu paradibu iesp€jams raksturot divéjadi — izvertgjot
c€lonus vai sekas, i1zSkir divu veidu konstrukcijas — formatgjosas un reflektivas.
Nemot veéra to, ka izveidota modela latentie mainigie pec biitibas tiek paskaidroti
ar reflektiviem ar€ja modelt ietvertajiem raditajiem, klida paliek arpus ieksgja
modela. Reflektiva modela gadijuma preteji formativam modelim iespejams bez
bazam atteikties no kada argja modeli esosa faktora ietverSanas modeli, ja ta
ietekme vertejama ka vaja vai ta izslégSana uzlabo kopgja modela vertibu.

Ar PMK metodi ir iespgjams visas model1 definétas regresijas veikt vienlaikus,
nemot vera noteiktas saiknes starp iekS$€ja modela latentajiem mainigajiem, ka art
aprekinat argja modela faktoru ietekmes stiprumu uz tiem.

5.2. Modelis zinatniskas un inovativas darbibas saiknes ar valsts
izaugsmi novertesanai

Konkreta valstt NIS ietvara tiek 1stenots inovaciju process, kas ieklauj zinaSanu
radiSanas un komercializacijas apakSprocesus. Turklat kop€jo inovaciju procesu
veicina vai kaveé vairaki arpus NIS esoSi faktori. Lai izveidotu pé€c iespéjas
visaptveroSu modeli zinasanu radiSanas un zinasanu komercializacijas procesu
saiknes ar valsts izaugsmi novérté$anai, tika nemts véra Guana (Guan) un Cena
(Chen) (2012) veiktais pétijums, kas defineé astonus ar€jas vides faktorus:
intelektuala Tpasuma tiesibas; tiesiska vide tehnologiju attistibai un pielietoSanai;
atvertiba starptautiskajam investicijam un tirdzniecibai; finans€jums P&A biznesa
sektora; universitaSu sniegums P&A; riska kapitala pieejamiba; universitates un
industrijas sadarbiba un sadarbiba starp uznéméjiem tehnologiju attistiba.

Promocijas darba ietvaros tiek veikts salidzinoS§s pétijums par ES 15
dalibvalstim un par ES 12 dalibvalstim. Noverojumu skaits modelt attiecigi ir 15,
12 vai 27, ja izverte visas ES dalibvalstis kopa, reiz modelt analizéto gadu skaits.

Veidojot modeli, promocijas darba autore noteica Sadus ar modela algoritmu
aprekinamus sesSus latentos jeb sléptos mainigos: ieguldijumi P&A; sadarbiba
starp uznémeéjiem un zinatniekiem; zinatnieku sp¢ja radit izgudrojumus; uznémeju
sp&ja komercializ€t zinasanas; uznéméejdarbibas vide un ekonomikas izaugsme.
Latentie mainigie tiek aprékinati ar attiecigajiem, katram latentajam mainigajam
piesaistitajiem ar€ja modeli ietvertajiem raditajiem (skat. 5.1. tab.).

Faktori, kuri ietverti Globalas konkur€tsp&jas zinojumos, parsvara tiek
aprekinati, apkopojot uznémumu viedokli, un tie ir noderigs informacijas avots
uznémumu snieguma un VErt€juma par valsti pastavosas inovaciju sist€émas
darbibu analizei. Uzpeémé&ju vert€jums par inovaciju attistibu ietekmejoSiem
faktoriem standartiz€ts skala no 1 (visnegativakais faktora vert€jums) lidz 7
(vispozitivakais faktora vertgjums). Sos datus iesp&jams bez parveidosanas ietvert
talakajos aprékinos ar PMK metodi, jo biitiski, ka visi dati ir vienadi versti, t.i., tie
ir augosi no zemaka vertéjuma uz lielako. Lai gan uznémumu subjektivas uztveres
raditaji ir noderigs informacijas avots uznémumu snieguma novertejuma,
promocijas darba autore Sos raditajus lieto kopa ar finansialajiem raditajiem.
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5.1. tabula
Modela izveidé izmantoto raditaju akronimi, raksturojums, datu
ieguves avots un parskata periods

Argja modela

Argja modela

raditaja raditaja pilns Argja modela raditaja definéjums Datu avots Pars.kata
akronims nosaukums periods
Al GRED Izdevumi P&A | Izdevumi P&A augstakas izglitibas sektora uz| Eurostat datu 2005.-
augstakas iedzivotaju skaitu, EUR baze 2009.g.
izglitibas
sektora
Priv._.GRED Izdevumi P&A | Izdevumi P&A privataja sektora uz Eurostat datu 2005.-
privataja iedzivotaju skaitu, EUR baze 2009.g.
sektora
Gov_GRED Izdevumi P&A | Izdevumi P&A valsts sektora uz iedzivotaju | Eurostat datu 2005.-
valsts sektora skaitu, EUR baze 2009.g.
Inov_MVU_sad | Inovativi Inovativu MVU, kas sadarbojas ar citiem, European 2005.-
MVU, kas Tpatsvars MV U kopskaita, t.i. MVU, kuriem | Innovation 2009.g.
sadarbojas ar bija sadarbibas Iigumi inovaciju joma ar Scoreboard,
citiem citiem uzp€mumiem vai institlicijam Innovation Union
Scoreboard
Ul sad P&A | Augstskolas un | Cik liela méra uzn€mumi sadarbojas ar Global 2005.-
industrijas universitatém P&A joma jusu valstt (1 = Competitiveness | 2009.g.
sadarbiba P&A | nemaz nesadarbojas, 7 = plasi sadarbojas)? Report
joma
PatPiet.iedz Patentu Patentu pieteikumi Eiropas Patentu biroja Eurostat datu 2005.-
pieteikumi nacionala [imenT uz miljons iedzivotajiem baze 2009.g.
Eiropas patentu
biroja

ZIK Zinatnisko Ka jus vertgjat zinatnisko instittciju kvalitati | Global 2005.-
institliciju jusu valstt (1 = loti zema, 7 = loti augsta, Competitiveness | 2009.g.
kvalitate zinatnieki jiisu valstt ir labakie sava joma, Report

vertejot starptautiski)?

ZIP Zinatnieku un | Kada meéra zinatnieki un inzenieri ir pieejami | Global 2005.-
inZenieru jusu valstt (1 = nav pieejami vispar; 7 = ir Competitiveness | 2009.g.
pieejamiba plasi pieejami dazadas jomas)? Report

Z publ Publikacijas Publikacijas zinatniskajos un tehnologiju The World Bank | 2005.-
zinatniskajos zurnalos $adas zinatnes jomas: fizika, datu baze 2009.g.
un tehnologiju | biologija, kimija, matematika, kliniskaja
zurnalos medicina, biomedicina, inZenierzinatnés,

dabas un kosmosa zinatnes.

IS Inovaciju sp&ja | Ka jusu valsti uznémumi iegiist tehnologijas | Global 2005.-
(1 = vienigi iegadajoties licences vai imit&jot | Competitiveness | 2009.g.
arzemju firmu razojumus, 7 = veicot lietiskos | Report
petijumus un ievieSot tirgi jaunus produktus
un procesus)?

RPA Razosanas Cik attistits ir razoSanas process jusu valsti (1 | Global 2005.-
procesa = nemaz nav attistits - darbaspéka intensivas | Competitiveness | 2009.g.
attistiba metodes vai iepriek$gjo paaudzu Report

tehnologiskie procesi doming, 7 = augsti
attistits - pasaules labakie un visefektivakie
tehnologiskie procesi doming)?

SATUL Spgja absorbét | Kada méra uzn€mumi jiisu valstt absorbe Global 2005.-
tehnologijas tehnologijas (1 = neabsorbé nemaz, 7 = Competitiveness | 2009.g.
uzpémuma agresivi absorbg)? Report
liment
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5.1. tabulas nobeigums

Aréja modela | Aréja modela ) Parskata
raditaja raditaja pilns Areja modela raditaja definejums Datu avots .
- periods
akronims nosaukums
UID Uzn€émumu Uznémeju izdevumi inovativai darbibai European 2006.-
inovativa 2008.gada pret 2006.gadu un 2009.gada Commission, 2009.g.
darbiba pret 2008.gadu. 2009

ATVI Augsto Vai publiska iepirkuma regul&jums sekmé | Global 2005.-
tehnologiju tehnologisku inovaciju iepirkSanu jasu valsti| Competitiveness | 2009.g.
valsts iepirkums | (1 = nemaz neveicina, 7 = loti veicina)? Report

oA Intelektuala Ka jis vertgjat intelektuala pasuma Global 2005.-
Tpasuma aizsardzibu, ieskaitot pretviltoSanas Competitiveness | 2009.g.
aizsardziba pasakumus, jusu valsti (1 = loti vaja, 7 = loti| Report

spéciga)?
SmA Smadzenu Vai jusu valsts piesaista talantigus cilvekus | Global 2005.-
aizpluSana (1 = ng, labakie un apdavinatakie cilveki Competitiveness | 2009.g.
aizbrauc uz citam valstim izmantot iespgjas; | Report
7 = ja, valsti ir daudz iespgju talantigiem
cilvékiem)?

IKP p lekszemes Iekszemes kopprodukta pieaugums Eurostat datu 2008.-
kopprodukta faktiskajas cenas pret ieprieks$€jo gadu baze 2012.g.*
piecaugums

Kapit p Uzkrata Bruto uzkrata pamatkapitala pieaugums, % | Eurostat datu 2008.-
pamatkapitala pret ieprieksgjo gadu baze 2012.g.*
piecaugums

PVN p Pievienotas Pievienotas vertibas picaugums, % pret Eurostat datu 2008.-
vertibas ieprieksgjo gadu baze 2012.g.*
piecaugums

Prod p Darbaspéeka Realas darbaspeka produktivitates uz Eurostat datu 2008.-
produktivitates nodarinato pieaugums, % pret ieprieksgjo baze 2012.g.*
pieaugums gadu

*2012.g. prognoze

Avots: autores veidots péc Eurostat; European Innovation Scoreboard 2006; European
Innovation Scoreboard 2007; European Innovation Scoreboard 2008; European Innovation
Scoreboard 2009, European Innovation Scoreboard 2010, Innovation Union Scoreboard 2011;

European  Commission, 2009, The Global Competitiveness..., 2006, The Global
Competitiveness..., 2007, The Global Competitiveness..., 2008; The Global Competitiveness...,

2009; The Global Competitiveness..., 2010; The Global Competitiveness..., 2011 un The World
Bank datubazes datiem

Saskana ar triskarSas spirales (7riple Helix) modeli NIS ietver tris procesa
dalibniekus — valdibu, universitati (zinatnisko institiitu) un industriju. Promocijas
darba izstradataja modeli ieklauti visi triskarsas spirales dalibnieki un to
savstarp&jas mijiedarbibas (skat. 5.1. att.), tai skaita:

— valsts — zinatnieki = valsts pieSkirtais finans€jums zinatniskajai darbibai

veicina zinatnieku sp€ju radit zinaSanas;

— uznpéméji — zinatnieki = sadarbiba starp uzp€meéjiem un zinatniekiem

ietekme zinatnieku sp&ju radit izgudrojumus;

— zinatnieki — uzp€méji = zinatnieku sp&ja radit izgudrojumus ietekmé

uznémeju speju komercializet zinasanas;
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— valsts — uzpémeji = valsts radita un uzturéta uzpeémejdarbibas vide,
pieskirtais finans€jums P&A, ka ar1 veidota attistibas politika ietekme
uznémeju speju komercializet zinasanas.

Pielietojot datorprogrammu SmartPLS (Ringle et al., 2005), promocijas darba
autore ir izstradajusi ekonomisko modeli (skat. 5.1. un 5.2. att.). Analizei izvelets
laika periods no 2005. lidz 2009. gadam, jo aktualakie dati par zinaSanu radiSanas
un komercializacijas procesus raksturojosajiem raditajiem ES dalibvalstis pieejami
par 2009. gadu.

7] [

(.B66 hanz2 0.639 0.066

0,978

B o oo e
inov_MVU_sad | [Ulsad_P8A 1 SpEIA T izgudrojmus 0,872

0.947

0797 0,891

0502 | VNP
Ekonomikas izaugsme
0.878 Prod_p

Uznéméju spéja kognercializet zindsanas

leguldijumi P&A : 0.978" 0967 0919 471 0176 Uznéméjdarbibas vide
0,000
‘ IS ‘ | RPA | |SATUL| ‘ uiD ‘
0,802 0.502 0,923 0,859 0,949 5,904
‘AI_GRED‘ ‘Gov_GRED‘ ‘F'n'v_GRED‘ | ATV | ‘ A ‘ ‘ SmA |

*aprékina ietverti latentajam mainigajam ,,Ekonomikas izaugsme” piesaistito raditaju
raksturojoSie dati par tris gadiem péc veiktajiem ieguldijumiem P&A. Ieguldijumi P&A tiek
ietverti par pedgjos piecos gados atveéleta finanséjuma P&A kopsummu.

Avots: autores aprékini un konstrukcija ar datorprogrammu SmartPLS (Ringle et al., 2005)
peéc Filippetti, Archibugi, 2011, Eurostat, European Innovation Scoreboard (2006-2010),
Innovation Union Scoreboard 2011, Global Competitiveness Report (2006-2012) un The
World Bank datubazes datiem

5.1. att. Modela ietvaros aprekinatie koeficienti zinasanu
radiSanas un komercializacijas saiknei ar ekonomikas izaugsmi
ES 15 dalibvalstis 2008. - 2009. gada.

Promocijas darba autore uzskata, ka, raksturojot inovaciju procesu ka
c€lonsakaribu kédi, modeli papildus ieguldijuma un rezultata (input — output)
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principam, ietvertas inovaciju sistémas argjo faktoru ietekmes, lai to pilnigak
raksturotu. Izveidotais modelis vienlaikus parbauda starp modela elementiem
pastavoso saiknu korelacijas (skat. 5.1. un 5.2. att.).

Izveidotaja modeli ietvertajam latentajam mainigajam ,,leguldijumi P&A” péc
butibas ir formativs raksturs. Tomér, ieveérojot modela piem&roSanas nosactjumus
(Ringle et al., 2005), lai vienkarSotu modela analizi, Sis latentais mainigais modeli
atspogulots ka reflektivs. Lidz ar to visu izveidoto modeli iesp&ams analizet
kopuma un ka reflektivu modeli (skat. 5.1. un 5.2. att.).

Ja saistibu koeficientu vertibas attelos ir robezas no 0 Iidz 0.4, tas nozime, ka
pastav vaja saikne starp attiecigajiem modela elementiem; ja koeficienta vertibas
ir robezas no 0.4 lidz 0.8, tad pastav videji spéciga saikne; bet, ja koeficientu
vertibas ir virs 0.8, tas nozimé¢, ka saikne starp elementiem ir loti ciesSa (skat. 5.1.
un 5.2.att.). Ja koeficienti modeli uzradas ka negativi, tad pastav negativa
korelacija starp attiecigajiem modela elementiem.

Modela ietvaros aprékinatie koeficienti ir standartizeti, un tie izsaka, par cik
palielinasies vai samazinasies latenta mainiga veértiba, uz kuru norada bulta, ja
latenta mainiga vertibu, no kura bulta novilkta, palielina par vienu vienibu,
vienlaikus par€jiem raditajiem modela ietvaros paliekot nemainigiem.

5.1. un 5.2. attéla ovali raksturo latentos mainigos, tajos noraditas vértibas ir
attieciga latentd mainiga izskaidrota varbitiba (R °). Latentajiem mainigajiem, kuri
netiek aprékinati modela ietvaros (t.i., uz tiem nenorada neviena bulta),
izskaidrotas varbitibas vértiba ir R =0 (skat. 5.1. un 5.2. att.).

Nemot véra to, ka modelis veidots, izmantojot visu generalaja kopa esoSo
noveérojumu vertibas, t.i., raditajus par visam attiecigaja modeli analizétajam ES
dalibvalstim, aprékinatie koeficienti (skat. 5.1. un 5.2. att.) ir statistiski nozimigi.

Modela testeSana un pilnveide

Ieverojot to, ka inovaciju radiSana un ievieSana ir laikietilpigs process —
petijumu veikSana, zinatniskas izstrades izveide un produkta virziba lidz tirgum
ilgst vairakus gadus, vienmériga finans€juma pliisma P&A ir nepiecieSama visa
procesa laika. Tad€] modela testésana pielietoti divi atSkirigi pienémumi latenta
mainiga ,,leguldijumi P&A” saistitajiem raditajiem, aprekinos lietojot:

a) attiecigaja gada ieguldito finans€jumu P&A;
b)ieprieksejos piecos gados uzkrata finanséjuma P&A summu.

Ieverojot to, ka inovacijas procesa ietekme uz ekonomikas izaugsmi izpauzas ne
agrak ka péc tris gadiem (Furman et al., 2002; Wang, Huang, 2007), ar¢ja modelt
ieklautajiem ekonomikas izaugsmi raksturojoSajiem raditajiem: IKP pieaugums,
uzkrata pamatkapitala pieaugums, pievienotas vertibas pieaugums un
produktivitates pieaugums, aprékinos pielietoti dati ar tris gadu nobidi (attiecigi
analizé izmantojot datus par laika periodu no 2008. lidz 2012. gadam).

Analizgjot inovaciju procesa Tpatnibas un ieveérojot ta saikni ar ekonomikas
ciklisko attistibu (Schumpeter, 1942; BolSakovs, 2008; Filippetti, Archibugi,
2011), promocijas darba autore model&jusi atseviski inovaciju procesa saikni ar
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ekonomikas izaugsmi pirmskrizes perioda no 2005. lidz 2007. gadam un krizes
perioda no 2008. lidz 2009.gadam.

Modela rezultati par periodu no 2005. Iidz 2007. gadam parada, ka saikne starp
uznéméju speju komercializét zinasanas un ekonomikas izaugsmi pirms krizes ir
vaja, neatkarigi no nosacijumu izmainam, turklat pie jebkuriem piepe@mumiem,
kad analizétas jaunas ES dalibvalstis, $1 saikne ir negativa. Promocijas darba
autore So skaidro ar apstakli, ka ekonomikas izaugsmi iek$€ja modela ietvaros
ietekm¢ tikai viens latentais mainigais ,,Uznémeju sp&ja komercializ€t zinasanas”,
kas aprekinats no trim uzpémumu attieksmi reprezentgjoSiem raditajiem. Turklat,
ieverojot promocijas darba 4.nodala veiktas zinasanu komercializacijas
efektivitates aprékinu, promocijas darba autore secina, ka lielai dalai ES jauno
dalibvalstu ir zemi un viduve;ji efektivitates raditaji — videji E,=0.58.

Modela rezultati par periodu no 2008. Iidz 2009. gadam uzrada, ka saikne starp
uznéméju sp&ju komercializ€t zinaSanas un ekonomikas izaugsmi krizes laika ir
speciga un pozitiva ES vecajas dalibvalstis, bet vaja un negativa ES jaunajas
dalibvalstis (skat. 5.1. att.). Lai analiz€tu zinaSanu radiSanas un komercializacijas
saikni ar ekonomikas izaugsmi ekonomikas lejupslides posma, turpmakai analizei
1zvelets periods no 2008. [idz 2009. gadam.

Papildus 5.1.tabula noraditajiem argja modeli ieklautajiem raditajiem,
analizgjot laika posmu, kas aptver ekonomikas krizi, ieklauts uzpémé&ju darbibu
inovaciju joma raksturojoSs raditajs ,,Uzneémé&ju inovativa darbiba” (UID), kas
aprekinats pec Filipeti (Filippetti) un Arcibudzi (Archibugi) 2011. gada publicéta
petijuma par inovativo darbibu krizes posma. UID 2008. gadam aprékinats pec
formulas (5.1.), bet 2009. gadam pé&c formulas (5.2.):

UIDO — (xvalsts—i — xvalsts—min) , (5 . 1 .)

8valsts—i

(xvalsts—max —-X valsts—min )

U]D — ('xvalsts—i — xvalstsfmin ) (5 2 )

09valsts—i 9

( valsts—max xvalsts—min)

kur:

Xvaisisi — Yo uznémumi, kas palielina izdevumus inovacijam - % uzn€mumi, kas

samazina izdevumus inovacijam 2008. gada pret 2006. gadu;

Xvalstsi — 7o Uznémumi, kas palielina izdevumus inovacijam - % uzpémumi, kas

samazina izdevumus inovacijam 2009. gada pret 2008. gadu.

Ietverot modeli raditaju ,,Uznémeju inovativa darbiba”, modelis iegiist papildu
dimensiju, kura atspogulo uzpémumu darbibu ekonomiskas krizes laika. Latenta
mainiga ,,Uznémejdarbibas vide” ietekme uz uzpémé&ju sp&ju komercializet
zinasanas vért€jama ka vaja, jo k=0.176. Lai to parbauditu, nepiecieSams veikt
ietekmes apmeéra aprékinu, kura par pamatu tiek izmantota modela ietvaros
aprekinata atkariga mainiga izskaidrota varbiitiba (R’). Latentd mainiga ietekmes
apmers f~ tiek aprekinats pec formulas (Chin, 2010):
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2 2
g = Gl he), (53)
kur:
f?  —latentd mainiga ietekmes apmérs;
R’ . — atkariga latenta mainiga R’, ja raksturojo3ais faktors ietverts modeli;
R, — atkariga latentd mainiga R’, ja raksturojosais faktors nav ietverts modeli.

Latenta mainiga ,,Uznémé&jdarbibas vide” ietekmes apmeérs, aprékinot péc
formulas 5.3., modeli ES 15 dalibvalstim ekonomiskas krizes perioda f°=0.047,
kas vert€jams ka mazs, jo ir robezas no 0.02 lidz 0.15 (Cohen, 1988). Veicot So
ietekmes apméra aprékinu ES 12 dalibvalstim f°=0.259, bet ES 27 dalibvalstim
£7=0.289, tas saskana ar Cohen (1988) vértgjams ka vidgjs, jo ir robezas no 0.15
lidz 0.35. Lidz ar to promocijas darba autore secina, ka ekonomiskas krizes posma
uznémegjdarbibas vide vienigi ES 12 jaunajas dalibvalstis ar vidgju ietekmes
apmeru videji specigi (k=0.412) ietekme uznémeju spejas komercializ€t zinasanas.

Ieverojot iepriek§ min€to, promocijas darba autore uzskata, ka jauno ES
dalibvalstu zinasanu radiSanas un =zinaSanu komercializacijas ietekme wuz
ekonomikas attistibu veértejama atseviski (skat. 5.1. un 5.2. att.), turklat tajas
saistiba ar pareju no planveida ekonomikas uz brivu tirgus ekonomiku atSkiriga
veida un tempa darbojas ekonomiskie procesi.

Papildus janem veéra, ka, lai gan lielakaja dala no jaunajam ES dalibvalstim ir
senas tradicijas un nostiprinatas zinaSanu radiSanas sist€mas, tomer zinaSanu
komercializacijas sistémas tikai sakusas veidoties pedejo 15 - 20 gadu laika.

Modela rezultatu analize

Nozimigakie modela rezultati saistiti ar finans€§juma pliismas virzibas
noteikSanu p€c ta ietvaros aprékinato c€lonsakaribu kézu vertibam. Analiz€jot ES
15 valstis (skat. 5.1. att.), koeficienta (k) veértiba uz bultas no latenta mainiga
wleguldijumi P&A” uz uznéméju sp€ju komercializét zinaSanas ir k=0.169, kas
vert§jama ka Joti vaja ietekme, bet ,,leguldijumi P&A” — ,,Zinatnieku sp€ja radit
izgudrojumus” k=0.502 (t.1., vid€ji speciga ietekme). Tapat videji speciga ietekme
ir starp latentajiem mainigajiem ,,Ieguldijumi P&A” — ,,Sadarbiba uznémeji —
zinatnieki” k=0.731 un ,,Sadarbiba uznéméji — zinatnieki” — ,,Zinatnieku speja
radit izgudrojumus” k=0.469. Lidz ar to promocijas darba autore secina, ka ES 15
dalibvalstis vislietderigak finans€jumu inovaciju procesa virzit uz sadarbibu starp
zinatniekiem un uznpe€meéjiem, ka art tiesi zinatniekiem.

ES 12 dalibvalstu modeltr (skat. 5.2. att.) redzams, ka ,,Ieguldijumi P&A” —
»,Sadarbiba uznéméji — zinatnieki” koeficienta vértiba k=0.825 norada uz loti
cieSas saiknes pastavéSanu starp Siem latentajiem mainigajiem. Toties modela
algoritma aprékinata koeficienta vertiba starp latentajiem mainigajiem ,,Sadarbiba
uznémgéji — zinatnieki” — ,,Zinatnieku sp&ja radit izgudrojumus” k=0.353 (t.i.,
vaja saikne). Tas liecina, ka sadarbiba starp zinatniekiem un uzp€meéjiem nav
pietickami spécigi attistita jaunajas ES dalibvalstis, tapéc tajas Sis process 1pasi
jastiprina, finans€jumu ieguldot darbibas, kas veicina uznémegjiem noderigu un
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komercializéjamu inovaciju izstradi. Tomér, nemot veéra koeficienta (k) vertibu uz
bultas no latenta mainiga ,leguldijumi P&A” uz mainigo ,,Uzpeémé&ju sp€ja
komercializ€t zinasanas” ir k=0.218 (t.i, vaja saikne), ES 12 dalibvalstis
finans€jumu P&A, kas neparedz sadarbibas stiprinaSanu ar zinatniekiem, tiesa
veida ieguldit uznémeéjdarbibas sektora nav lietderigi.

(7] [m]

0,809 0\924 0447 0208
0,894
IKP_p
0,859
T
inov MVU sad | [Ulsad PeA pria ralt izgudrojimus 0,903
dgs4 0,949 0.716

p860 | VNP
Ekonomikas izaugsme
-0.395 Prod_p

0,681

SadarbTba uzndmeji-zinatnieki ] ] o .
Uznéméju spéja kojmercialjzet zind5anas

0,825 0,803

leguldijumi P&A ¢ 0.966 0874 8,020 0412 Uznéméjdarbibas vide
0,000 0,000
| [ | ‘ RPA ‘ ‘SATUL‘ | uD |
0768 ggy 9926 0775 0922 B961
|AI_GRED| |Gov_GRED| |F'n'v_GRED| ‘ ATV ‘ | A | | Sma ‘

*aprekina ietverti latentajam mainigajam ,,Ekonomikas izaugsme” piesaistito raditaju
raksturojoSie dati par tris gadiem péc veiktajiem ieguldijumiem P&A. leguldijumi P&A tiek
ietverti par pedg€jos piecos gados atveéleta finans€juma P&A kopsummu.

Avots: autores aprekini un konstrukcija ar datorprogrammu SmartPLS (Ringle et al., 2005)
pec Filippetti, Archibugi, 2011, Eurostat, European Innovation Scoreboard (2006-2010),
Innovation Union Scoreboard 2011, Global Competitiveness Report (2006-2012) un The
World Bank datubazes datiem

5.2. att. Modela ietvaros aprekinatie koeficienti zinasanu
radiSanas un komercializacijas saiknei ar ekonomikas izaugsmi
ES 12 dalibvalstis 2008. - 2009. gada.

Bitiski ir ievérot ES 12 modela aprékinato ietekmi starp latentajiem
mainigajiem ,,Uznéméjdarbibas vide” — ,Uznémé&ju sp&ja komercializet
zinasanas” k=0.412, kas vert€jama ka videji speciga ietekme. ES 12 dalibvalstis ir
jaattista uznémejdarbibas vide, jo tas var labveéligi ietekm&t uznéméju sp&ju
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komercializét zinasanas un Iidz ar to veicinat pozitivas saiknes raSanos starp

inovaciju procesu un ekonomikas izaugsmi.

Lai konkretai valstij peéc modela rezultatiem aprékinatu mijiedarbibas ietekmes
vertibu starp uznéméju speju komercializ€t zinasanas un ekonomikas izaugsmi,
promocijas darba autore izveidojusi $adu formulu:

Ii = kizaugsm ' Ekom_i, (54)
kur:
[; — inovaciju procesa ietekme uz ekonomikas izaugsmi valsti i;
Kizaugsm koeficients starp latentajiem mainigajiem ,,Uzné€mé&ju speja
komercializet zinaSanas™ un ,,Ekonomikas izaugsme”;
Ewom i — zinaSanu komercializacijas efektivitates koeficients valstij 1.

Ar 5.4. formulu aprékinot Latvijas inovaciju procesa ietekmi uz ekonomikas
izaugsmi, Ipy=-0.219. Sads raditajs liecina, ka Latvija inovaciju process laika no
2008. lidz 2009. gadam prasija vairak ieguldijumu neka sp&ja sniegt ekonomikas
attistibai (skat. 5.2. tab.).

5.2. tabula

Inovaciju procesa ietekme uz ekonomikas izaugsmi jaunajas ES
dalibvalstis un Skandinavijas valstis 2008.-2009. gada

Koeficients starp

novirze

latentajiem mainigajiem Zinasanu o e .
- 2 Core = e Inovaciju procesa ietekme
»UZnemeéju speja komercializacijas . . .
Valsts ey e o ’ e . uz ekonomikas izaugsmi
komercializét zinaSanas efektivitates koeficients, .
. valsti i, I;
un ,,Ekonomikas Exom i
izaugsme”, Ki augsm
Bulgarija 0.396 -0.395 -0.156
Cehija 0.419 -0.395 -0.166
Igaunija 0.266 -0.395 -0.105
Kipra 1.000 -0.395 -0.395
Lietuva 0.606 -0.395 -0.239
Ungarija 0.483 -0.395 -0.191
Malta 0.800 -0.395 -0.316
Polija 0.609 -0.395 -0.240
Rumanija 0.532 -0.395 -0.210
Slovénija 0.298 -0.395 -0.118
Slovakija 1.000 -0.395 -0.395
Danija 0.288 0.875 0.252
Somija 0.193 0.875 0.169
Zviedrija 0.186 0.875 0.162
Aprakstosa statistika:
Maksimums 0.875 1.000 0.252
Minimums -0.395 0.186 -0.395
Aritmetiskais 0.141 0.509 0.144
vidéjais
Standart- 0.526 0.263 0.196

Avots: autores aprékini un konstrukcija ar datorprogrammu SmartPLS (Ringle et al., 2005)
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5.2. tabula ietvertie dati liecina, ka analiz€tajas Skandinavijas valstis — Danija,
Somija un Zviedrija — inovaciju procesa ietekme uz ekonomikas attistibu laika
posma no 2008. Iidz 2009. gadam ir pozitiva un salidzinoS$i speciga, neraugoties
uz zemajam zinasanu komercializacijas relativas efektivitates raditaja vertibam.
Promocijas darba autore to skaidro ar ES jauno dalibvalstu niecigajiem
ieguldijumiem zinaSanu komercializacijas procesa, kas veido salidzinosi augstakus
§S1 procesa rezultatus, tadejadi nodroSinot salidzino$i augstu zinaSanu
komercializacijas procesa efektivitati ES 12 valstis.

Analizetajas Skandinavijas valstis ieguldijumi zinaSanu komercializacijas
procesa videji 12 reizes parsniedz Latvijas ieguldijumus, bet ST procesa rezultati
tikar vid€ji 5.2 reizes ir lielaki par Latvijas sasniegumiem zinasanu
komercializacija. Latvija Iidzigi ka citas ES jaunajas dalibvalstis zinaSanu
komercializacijas procesa efektivitate ir augstaka, bet inovaciju procesa ietekme
uz ekonomikas izaugsmi ir vaja, jo nelielais investiciju apjoms P&A liedz iesp&ju
ekonomikas izaugsmi balstit uz zina§anam un inovacijam.

Javér§ uzmaniba uz to, ka 5.4. formula modeli parada latenta mainiga
,2Uznémeju speja komercializét zinasanas” ietekmi uz latento mainigo
,Ekonomikas izaugsme”, pargjiem modela raditajiem paliekot nemainigiem.
Rezultata, 1idzko notiek izmainas kada no ar€ja modela raditaju veértibam, modela
algoritms parrékina savstarpéjo c€lonsakaribu kézu vertibas k. Tade]l ikviens
uzlabots raditajs var rezultEties inovaciju procesa ietekmes uz ekonomikas
izaugsmi izmainas. Promocijas darba autore uzskata, ka Latvija nepiecieSams
uzlabot uznémeéjdarbibas vides faktorus un veidot jaunus instrumentus ciesakas un
rezultativakas sadarbibas izveidei starp zinatniekiem un uznpémeéjiem, lai veicinatu
zinasanu komercializacijas attistibu valsti.

GALVENIE SECINAJUMI

1. Misdienu regionalas attistibas teorijas akcenté uznéméju lomu, ka ari zinasanu
un inovaciju radiSanas procesa biitiskumu regionala un jo 1pasi nacionala
skatljuma. Regiona vai valsts kolektivas efektivitates sekmigai istenoSanai
inovaciju attistibas veicinasana nepiecieSams, lai ikviens iedzivotajs un
ekonomikas dalibnieks giitu parliecibu, ka ir iespg€jama uz inovacijam balstitas
ekonomikas izaugsme, un, savstarp&ji uzticoties un kolektivi macoties, ar
apzinati vaditu kopigu ricibu sasniegtu So merki.

2. Latvijas inovaciju un zinatniskas darbibas politika tikai formali ieklaujas
Eiropas Savienibas attistibas politika, jo valdibas apstiprinatie politiskie mérki
ne vienmér ir ar pietickamu finansialo nodroSinajumu no valsts budZeta
lidzekliem. Turklat inovaciju tiesiskais regul€jums Latvija ir izveidots ta, ka
netiek veicinata nedz zinatnisko izgudrojumu Tpasumtiesibu nostiprinaSana,
nedz ar1 privata finans€éjuma ieguldiSana P&A.

3. Novérsot metodologiskas nepilnibas Latvijas valsts zinatnisko institiiciju
finans€Sanas modeli, iesp&jams stimulét zinatnisko un tehnologisko rezultatu
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kvantitates un kvalitates uzlaboSanu, ka arT nodro$inat zinatniskas institiicijas
darbibas kvalitatei atbilstoSu finans€juma pieSkirumu.
. Latvijas augstskolu zinatniskas darbibas relativas efektivitates analize parada,
ka to iespgjams uzlabot, likumiskaja ietvara precizi defingjot vé€lamo
sasniedzamo rezultatu apjomus, ka ar1 pieskirot atbilstoSu finans€jumu, 1pasi, ja
par mérki tiek izvirzits paaugstinat pieSkirto patentu skaitu.
. Apkopojot un analiz€jot aptaujas veida iegito Latvijas zinatnes politikas
veidotaju, zinatniskas darbibas istenotaju, ka ar1 zinatnes projektu ievieSanu
nodroSinataju viedokli par faktoriem, kas iedarbojas uz zinatniskas un
inovativas darbibas attisttbu, promocijas darba noteikts inovaciju procesa
ietekmejoso faktoru kopums un ranzgjums pec to nozimibas.
. Latvija divu galveno nacionalaja inovaciju sistema iesaistito pusu starpa triikst
vienota redz€juma par inovaciju attistibas priekSnoteikumiem. Lai veicinatu
nacionalas inovaciju sist€émas stabilu attistibu un efektivu darbibu, atSkiribas
uzskatos jasamazina, politikas veidotajiem ieklausoties zinatnieku un uznémeju
viedokli, vienlaikus palielinot vinu lidzdalibu Iémumu pienemsana.
. Petljuma izstradatais modelis ir metodologisks instruments, kas promocijas
darba izveidots jauno Eiropas Savienibas dalibvalstu un Skandinavijas valstu
inovaciju apaksSprocesu relativas efektivitates noteikSanai un to veidojoSo
ieguldijuma un rezultata indikatoru analizei ar datu portfela analizes (Data
Envelopment Analysis) metodi laika posma no 2006. [idz 2009. gadam.
. Jauno ES dalibvalstu zinasanu radiSanas un zinasanu komercializacijas ietekme
uz ekonomikas attistibu vert€jama atseviski, jo:
— jaunajas ES dalibvalstis ekonomiskie procesi darbojas atSkiriga veida un
tempa, kas saistits ar pareju no planveida ekonomikas uz tirgus ekonomiku;
— promocijas darba izveidotaja modeli zinasanu radiSanas un komercializacijas
procesu saiknes ar ekonomikas izaugsmi noveértéSanai uznémeéju darbibu
inovaciju joma raksturojosais raditajs ,,Uznéméju inovativa darbiba”
diferencéti ietekmé modela kop€jos rezultatus ES 12 un ES 15 dalibvalstis.
. Inovaciju procesa un ekonomikas izaugsmes saiknes analize ar izveidoto
modeli liecina, ka ES 15 dalibvalstis uznémgjdarbibas videi ir vaja ietekme uz
uznéméju speju komercializ€t zinasanas, bet ES 12 dalibvalstis §1 ietekme ir
videji speciga, tade]l ES 12 valstis to ir nepiecieSams attistit, jo tas var labveligi
ietekmet uzpe€méju speju komercializ€t zinasanas un Iidz ar to veicinat
pozitivas saiknes raSanos starp inovaciju procesu un ekonomikas izaugsmi.
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GALVENAS PROBLEMAS UN TO RISINAJUMU IESPEJAS

Pirma probléma
Nepietieckams kopéja finans€juma apmérs Latvijas P&A.

Iespéjamie risinajumi

1. Valdibai izstradat strategisku P&A attistibas programmu, tai paredzot atbilstoSu
finans€jumu valsts budzeta un ES struktuorfondu 2014. - 2020. gada planoSanas
perioda atbalsta ietvaros tada apmera, lai lidz 2020. gadam tiktu sasniegts
strat€gija ,,Eiropa 2020 noteiktais kvantitativais merkis - P&A finansgjums tiek
nodroSinats 3 % apmeéra no valsts iek§zemes kopprodukta.

2.Izglitibas un zinatnes ministrijai pieprasit un FinanSu ministrijai pieskirt
zinatniskas darbibas bazes finans€juma palielingjumu katru gadu atbilstosi
Zinatniskas darbibas likuma 33. panta (2) dala noteiktajam apmeé&ram, t.i., ne
mazak par 0.15 procentiem no iekSzemes kopprodukta, 1idz valsts pieSkirtais
finans€jums zinatniskajai darbibai sasniedz vismaz vienu procentu no iekSzemes
kopprodukta.

3. Latvijas valdibai veikt stratégiskas investicijas p&tnieciba un attistiba, Istenojot
publiskas un privatas partneribas projektus augsti tehnologisku produktu
izstrades un razosanas nodro$inaSana un zinatpietilpigu pakalpojumu izveid€ un
piedavasana un panakot, ka Sajos projektos piedalitos lieli, augstas klases
uznémumi ar parliecinosu pieredzi inovativu produktu izstrade, virziba tirgii un
marketinga.

4. FEkonomikas ministrijai izstradat un valdibai nodroSinat kuponu shému
ievieSanu, kas nostiprinatu uzpe@mé&ju un zinatnieku sadarbibas modelus,
rosinatu uzpeméjus piedalities gan ar zinaSanam, gan finans€jumu kop¢ja
inovativu produktu projektu realizacija. Tas palidz€tu risinat ar finans€juma
trikumu saistitas problémas un nestu labumu no zinaSanu parpliides, ko raditu
sadarbiba starp vietgjiem un arzemju uznémejiem, tadejadi laujot uzlabot ari
zinatniska darba kvalitati Latvija.

5. Latvijas valdibai izveidot un Tistenot liela meroga ilgtermina publiskas un
privatas partneribas projektu, kas sniegtu iesp€u attistit jaunu produktu
razoSanu zinatpietilpigas augsto tehnologiju nozar€s, kuras Latvijai ir
ievérojami sasniegumi un starptautiskas salidzinoS$as prieksrocibas, pieméram,
biotehnologijas, nanotehnologijas vai cietvielu fizika, lai raditu inovativus
produktus pasaules mé&roga. Projekta ietvaros ka galveno sadarbibas partneri
japiesaista spécigu starptautisku uzn€émumu, kas ir pasaules lideris atbilstoSajas
jomas, lai palielinatu tie$as arvalstu investicijas P&A Latvija. Sada projekta
papildu devums biitu valsts iesaistiSanas, kas varétu veicinat ar1 citu uznémeéju
velmi investét P&A joma, jo valsts finans€jums darbojas ka signals zinatniskas
darbibas atdevei. Turklat §ads projekts sekmetu art inovaciju sist€mu atbalstosas
institucionalas sist€mas nostiprinasanu un atvertibu.
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Otra problema

Zinatniska personala novecoSanas Latvija.

Iespéjamie risinajumi

1.

Izglitibas un zinatnes ministrijai izstradat priekslikumu un valdibai apstiprinat
izmainas NAP, lai ES struktiirfondu nakama planoSanas perioda 2014. -
2020. gadam tiktu turpinata meérkfinans€juma pieSkirSana doktorantiiras
studentiem neatkarigi no nozares, kura macas doktorants, jo jauno zinatnieku
trukums veérojams visas zinatnes jomas.

. Lai piesaistitu jaunos zinatniekus darbam pé&tniecibas institiitos vai augstskolas,

Izglitibas un zinatnes ministrijai izstradat un nodroSinat plaSu jauno zinatnieku
programmu, kas, izmantojot mentoringa principus, palidz tiem iesaistities gan
petniecibas projektu realizacija, gan art akadémiskaja darba. Izvertet iesp&jas
programmas realizacijai piesaistit ES strukturfondu 2014. - 2020. gada
planoSanas perioda finansgjumu.

Tresa probléma

IpaSumtiesibu nostiprina$anu regul&josa likumdo$ana Latvija neveicina

izgudrotajus patent€t vai citadi nostiprinat ipaSumtiesibas uz savu izgudrojumu,
kas veikts, stradajot valsts dibinatas petniecibas institicijas.

Iespéjamie risinajumi

1.

Izglittbas un zinatnes ministrijai, nepiecieSamibas gadijjuma pieaicinot
kompetentus arvalstu specialistus, pilnveidot zinatniskas darbibas finans€Sanas
modeli, lai uzlabotu zinatnisko un tehnologisko rezultatu kvantitati un kvalitati,
ka arT nodroSinatu institiicijas zinatniskas darbibas kvalitater atbilstosu
finans€juma pieSkirumu.

. Valdibai atcelt nosactjumus, ka valsts zinatniskas institiicijas ietvaros radits

izgudrojums var piederét tikai valstij.

. Valdibai lemt par pasiem nosacijumiem attieciba uz ipaSumtiesibu jautajumu

liclos, stratégiski nozimigos projektos ta, lai tie raditu papildu ienémumus ari
valsts budzeta, nevis balstitu praksi, ka Latvijas zinatnieki pardod
ipasumtiesibas lieliem vai vid€jiem starptautiskiem uzp€mumiem par nelielu
atlidzibu un visu turpmako pelpu, kas biezi vien ir mérama vairakos
simttiikstoSos vai pat miljonos latu, nesanem Latvijas uznémgji.

Ceturta probléma

Latvija salidzinajuma ar pargjam jaunajam ES dalibvalstim un Skandinavijas

valstim ir zema inovaciju procesa ietekme uz ekonomikas izaugsmi.

Iespéjamie risinajumi
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1. Izglitibas un zinatnes ministrijai, planojot ES struktiirfondu atbalstu 2014. —
2020. gada planoSanas perioda, izstradat atbalsta programmu, kas nostiprinatu
uznémejdarbibas un zinatnes sadarbibu, izmantojot mentoringa pieeju, kur
akademiskais personals un pétnieki (it 1pasi doktoranti un jaunie péetnieki)
macitos no uznéméjiem, ka uzsakt un veikt uznéméjdarbibu. Sada programma
veicinatu uznéméjdarbibas un zinatnes sadarbibu, ka ari kalpotu par pamatu
tiklu veidoSanai, pateicoties mainitam lomam, zinatniekiem macoties no
uznémejiem.

2. Latvijas augstakas izglitibas iestad€s un zinatniskajos institiitos turpinat finanset
un paplasinat struktirvienibas, kas riipgjas par augstskolas vai institiita radito
zinasanu marketingu, nodrosina tehnologiju parnesi, ka arT atbalsta zinatniekus
un pétniekus Tpasumtiesibu nostiprinasanas joma, piemé&ram, tehnologiju
parneses kontaktpunktus.

3.leverojot Danijas pieredzi, veidot ipaSas sadarbibas programmas, kuras
uznémumam tiek noteikts par pienakumu uznemties sadarbibas inici€Sanu ar
zinatniskajiem institiitiem vai augstskolam.

4. Valdibai rast iesp&ju palielinat riska kapitala pieejamibu, lai nodro$inatu lieti§ko
petijumu attistibu un zinaSanu komercializaciju.

SLEDZIENI UN ATZINUMI

1. Promocijas darba petijumiem defin€tie darba uzdevumi ir izpilditi, ta merkis
sasniegts un izvirzita hipotéze pieradita.

2. Autores veiktie pétljumi ir teorétiski un praktiski nozimigi regionalas
ekonomikas zinatnu nozare, ar iegiitajiem rezultatiem biutiski papildinata un
attistita regionalas ekonomikas teorétiska baze, — padzilinati izpétita zinasanu
radiSanas un komercializacijas nozime regiona ekonomikas attistiba, apkopota
daudzpusiga informacija par Eiropas Savienibas regionu inovaciju procesa
raksturojoSajiem raditajiem.

3. Regionalas ekonomikas teorétiska baze papildinata ar autores izstradatu modeli
zinatniskas un inovativas darbibas un to relativas efektivitates saiknes ar
ekonomikas izaugsmi novertésanai Eiropas Savienibas regionos.

4. Ar datu portfela analizes (Data Envelopment Analysis) metodi veikta zinasanu
radiSanas un komercializacijas procesu relativas efektivitates salidzinasana
jaunajas Eiropas Savienibas dalibvalstis un Skandinavijas valstis, kas ir atzitas
par starptautiski sekmigam inovaciju ekonomikas valstim.

5. Nozimigs praktiskais devums ir ar datorprogrammu SmartPLS, kuras pamata ir
parcialas mazako kvadratu metodes (Partial Least Squares) pielietojums,
promocijas darba autores izveidotais modelis mijiedarbibu raksturoSanai starp
inovacijas apaksSprocesiem, zinaSanu komercializacijas ietekmes uz ekonomikas
attistibu aprékinam un finans€juma ieguldijumu virzienu lietderibas noteikSanai
nacionalaja inovaciju sistéma.
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INTRODUCTION

The State of Investigation of the Topic in Theory and in Practice

In these present times, as the economies of most developed states of the world
are seen to be in a state of transition from the so-called information age to the era
of knowledge and innovation, one of the essential new indicators of the
competitiveness of a state is to be observed in its ability to generate innovation.
While the assertion that innovation is becoming the primary driving force behind
the economy, even by-passing the most important (until now) factor of economic
development — investment, and while studies and attempts to prove this are being
undertaken by many researchers, the real [and great] influence of innovation is
already being felt not only in global economic processes but by each and every
individual resident.

Scientific researchers abroad are more and more actively turning to the study of
the impact of innovation on the processes of local state economies. Many
researchers are analysing the need for institutional changes, which must be
undertaken to guarantee the creation of innovation and commercialisation, as well
as the degree of competitiveness not only at the regional but also on the
international and global market. (Kuusi, 1996; Saviotti, 1997; Malerba, 2004;
Chaminade, Edquist, 2006; Kuhlmann, Shapira, 2006; Norling, 2006; Casper,
2004, 2006).

In Latvia, to date, there have only been a few researchers who have studied the
creation and development of a Latvian policy on innovation. As one of the
pioneers in the field of theoretical study of innovation in Latvia, it would be
important to mention V. Dimza, whose book “Innovation in the World, in Europe
and in Latvia” (2003) [“Inovacijas pasaulé, Eiropd, Latvija”’] offers a
comprehensive listing of terminology and explanations, discusses various
innovation development models, offers examples of ‘good practice’ throughout
the world, and provides an understanding of the development of a policy for
European scientific research and technology, with a particular focus on the
situation in Post-Socialist states. The author of the book places a great emphasis
on an analysis of both the weak and strong aspects of the system of innovation in
Latvia. He also offers advice for improvements to the system of innovation,
which, if implemented, could provide for conditions that would allow for a
Latvian economic situation that would be enhanced by innovation.

There have been quite a few scientific publications by S. BolSakovs on the
development of innovative activities in Latvia, including his monograph from
2008 entitled “Innovative Activity in Latvia” [“Inovativa darbiba Latvija”] in
which the author analyses comparative tendencies in the economic development of
Latvia and other EU states, offers suggestions on how to provide for the
development of innovation in Latvia, while at the same time being able to provide
state support for activities through the allocation of EU Structural Funding
towards research and development (R&D).
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While quite a few authors in Latvia have written about the processes and
systems of innovation (Dimza, 2003; Lukjanska, 2010), and on the knowledge
society (Karnitis, 2004), as well as on the role of higher education institutions in
economic development (Sloka, Vilcina, 2009; Mazire et al., 2007; Maziire et al.,
2008a, 2008b), nevertheless, many more studies on the general and specific areas
of research policy are being carried out throughout the world, for example, on the
interaction between technology and import; on the levels of education, and on
opportunities for the development of R&D (Teixera, Fortuna, 2010); for a better
educated community and on the introduction of new technologies (Hanushek,
2004); science, technologies, innovations and on the development of systems, as
well as on the choices between neutral and non-neutral instruments (Aghion et al.,
2009); 1ssues with regard to science policy (Beeseley, 2003) and on a national
innovation system (Freeman, 1995, 2009), the organisation of studies and the
raising of competence levels in the state system and on innovation (Nielsen,
Lundvall, 2002; Lam, Lundvall, 2007), as well as on a multi-level approach to the
analysis of the national innovation system (Smith et al, 2010). In Latvia there is, at
present, a deficit of academic investigations into the fields of scientific innovation
and other enterprises, and which analyse the origins and interaction between the
creation of knowledge and its commercialisation, with a concentration on the
creative process of innovation altogether and within the parameters of the existing
Latvian national innovation system.

The afore-mentioned local and international studies, as their main pre-condition
for the creation of innovation, mention the necessity for a qualitative and modern
higher education system, a developed organisation for the promotion of science
and research, as well as an innovative activity promoting infrastructure, together
with a legal framework that provides for incentives and financial support.

The Baltic states — Latvia, Lithuania and Estonia — as well as the other Central
and Eastern European states that acceded to the European Union on 1 May 2004,
and including Bulgaria and Rumania (which acceded to the EU in 2007) all have a
characteristically common recent history which is connected to the changeover
from a socialist to a democratic state government system as well as the transition
from a planned economy to a market economy. The new EU Member States’, with
the exception of Cyprus and Malta, are designated as economies in transition as
they are presently subject to a process of economic liberalisation, in which the
market and not a central planning authority determines the prices. By comparison
to the new industrialised states and even less developed EU states, these so-called
economies in transition in many ways actually exceeded the degree of investment
in R&D during the socialist era. Nevertheless, these systems were forced to

> 12 EU member states: former Soviet-bloc countries (the Czech Republic, Hungary, Poland and Slovakia), the
three Baltic states that had been part of the Soviet Union (Estonia, Latvia and Lithuania), one of the republics of
former Yugoslavia (Slovenia) and two Mediterranean countries (Cyprus and Malta) that joined EU on 1 May
2004, and two Soviet-bloc countries (Bulgaria and Romania) that became part of EU on 1 January 2007.
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transform as a result of changes in political and economic processes (Radosevic,
1995; 1997). Westernisation or the assimilation of Western cultural processes 1s an
important aspect for systematisation (Lauritsin, 1997) in which the desired end
result of the transition is the development of a market economy and a democratic
state government (Meske et al., 1998). For the Baltic states the basis for this
transition process is not only Westernisation but more correctly re-Westernisation
(Rambaka, 2011), as these states all share a collective memory of pre-World
War II independence, a fact that was much emphasised in the more recent political
movement for independence and during the first years of transition (Norgaard
et al., 1999).

Taking into account the above-mentioned, it is possible to analyse and compare
Latvia as one of these EU regions, for its ability to create knowledge and to
commercialise it by comparison to the ‘new’® Member States or by contrast to the
‘old’” EU Member States.

To ensure a regional convergence, the EU has allocated an especially large
financial support for the new EU Member States. The EU funding for Latvia
during the planning periods 2004 — 2006 and 2007 — 2013 was directed
significantly towards the development of scientific and innovative activity. For
this reason, and so as to guarantee an appropriate and successful EU funds
allocation for the period 2014 —2020, it is important to undertake studies on the
rational and effective distribution of EU funding and its influence on the economic
development of Latvia. At present, it is envisaged that the planned EU funds
allocation is to be no less than before and quite possibly a larger amount.

Taking into consideration the current economic environment in Latvia and in
the world at large, as well as the increasing role of knowledge, new ideas and
innovation for the development of any state, the necessity for an evaluation of
knowledge creation and commercial effectiveness has led the author of this
doctoral thesis to choose this issue as the core topic of her research.

For the purposes of this doctoral thesis, which is to evaluate EU regional
achievement in the field of innovative enterprise, the EU Member States have
been analysed as a region of the EU. A lack of available specific data with regard
to smaller EU regional units has led this study to access NUTS 1 level
information.

So as to model the relative effectiveness of knowledge creation and
commercialisation processes in the new EU Member States, this doctoral thesis
made a comparison with the Scandinavian countries — Denmark, Finland, Sweden
— all of which are recognised internationally as successful in the fields of scientific
and innovative activity (Innovation Union Scoreboard, 2012).

% EU 12 member states — Bulgaria, the Czech Republic, Estonia, Cyprus, Latvia, Lithuania, Hungary, Malta,
Poland, Romania, Slovenia un Slovakia.

7 EU 15 member states — Austria, Belgium, Denmark, Greece, France, Italy, Ireland, United Kingdom,
Luxemburg, Netherlands, Portugal, Finland, Spain, Germany un Sweden.
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Concepts, Terminology and Definitions Utilised in this Study

The various practical and scientific studies and even theories define the creation
of knowledge and commercialisation broadly, and with an essential elasticity, so
that any and all scientists, within the parameters of their own studies and, in
accordance with the necessary specifics of the object being analysed, may
implement the definitions as appropriate.

The author of this doctoral thesis utilises the following terminology and
definitions of concepts.

Knowledge Creation Process — that is the whole effort, within concrete
parameters and in the performing of scientific work, by which is created
fundamental knowledge that may further the development of science and also lead
to the possible commercialisation of such knowledge (see Fig. i.1).

The research undertaken for this doctoral thesis is included within the
conceptual model shown in the figure below. The model shows how the creation
of knowledge process 1s related to scientific activity and also how the
commercialisation of knowledge interfaces with innovative activity.

Commercialisation of the Knowledge Process — the steering of knowledge
creation process results towards realisation on the market with the goal of making
a profit.

Scientific Activity or Research — the goal oriented collection of facts and data,
its systematisation, the performing of experiments, the recording of results,
reviewing and re-checking with the intent of finding new information about the
observations in nature, at a level of consciousness or in the community, such that
it might result in the further testing of theoretical pre-conceptions, as well as their
popularisation and preparation for practical implementation (Zinatniskas darbibas
likums, 2005).

Innovative Activity or Innovations (plural) — includes not only the process of
knowledge creation but also the commercialisation of the knowledge which
guarantees the steering of the created knowledge towards the market, thus
performing all the necessary actions for the commercialisation of knowledge.
Innovations are usually connected to some overall enterprise which is being
undertaken by a qualified workforce in a high technology enterprise that is directly
connected to a scientific centre. Nevertheless, a broader view on innovation
proposes that it should be seen as an attempt to try out new or improved products,
processes or methods of doing set tasks. Additionally, innovation may be seen in
appropriate regions, local markets or in the finding of new solutions in particular
states (Fagelberg, Srholec, Vespargen, 2009). Such a perspective offers the
possibility for developing countries and transition economies to base much of their
development on innovation.

69



&cientific action

Research

. . Innovative action
Basic research Applied

research /
T
' :

Development Inventions, innovations,
of scientific novelties, new ideas

field
/ Production,

Realization, profit

Growth of
eCONomy

Source: Author’s design
Fig. 1.1. Conceptual Model of Knowledge Creation and Commercialisation

Growth, Development — all manner of positive changes that guarantee the
welfare of the state and its people.

Efficiency or Effectiveness — a) the degree to which a system or sub-system
achieves the desired result (fulfils its functions) relative to the expenditure of
resources; b) an indicator that characterises a measurable degree in a system or
sub-system and that attains the desired outcome (fulfils its functions) relative to
the expenditure of resources.

In this doctoral thesis the concept of effectiveness is used in both of its
interpretations — e.g., in the 5th chapter, to characterise the effectiveness of
knowledge creation and commercialisation. Elsewhere within this study, the term
efficiency describes the degree to which an expected result is attained or function
is fulfilled, taking into consideration the relevant conditions of the environment
and the resources utilised.

Effective — a condition that allows you to achieve a result, maximizing the use
of resources.

Innovation — a new product, technological process, service, method or idea,
which is commercialised.

Taking into consideration that the careful and selective analysis of definitions of
innovation, both within Latvia and abroad, has been undertaken by other authors,
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for example, V. Dimza, S. BolSakovs, B. Godins and others, this doctoral study
will place an emphasis not on the working out of a new definition and the
development of a historical theory on innovation but on the study of the causes
and connections, including a study of the link between innovation effectiveness
and the external environment factors for innovation, knowledge -creation,
commercialisation and national growth.

The Hypothesis, Object, Subject Goals and Tasks of this Study

In this dissertation the author proposes the following hypothesis — The links
between knowledge creation and commercialisation processes to economic growth
differ in the regions of the European Union (EU).

The object of this study — the creation of knowledge and its commercialisation
processes in the various regions of the European Union, whereas the subject of
this study — scientific activity and the innovation system in Latvia.

The goal of this study, as it emerges from the hypothesis, is to determine which
are the influential factors that serve to promote the development of knowledge
creation and commercialisation processes in EU regions.

In proving the hypothesis the following doctoral study tasks were implemented:

— to collate and offer a theoretical explanation for the existing scientific and
empirical approaches to the evaluation of the development of knowledge
creation and commercialisation processes on the economic growth of a
region;

— to evaluate EU innovation guidelines and the legal and strategic framework
for knowledge creation and commercialisation in Latvia;

— to determine the factors which affect the development of knowledge creation
and commercialisation in Latvia;

— to elaborate a model for the analysis and determination of the relative
effectiveness of knowledge creation and commercialisation processes in EU
regions;

— to create and characterise a model that demonstrates and evaluates the links
between scientific and innovative activities and economic growth in EU
regions.

Methods and Materials Utilised in this Study

The employment of applicable research methods to complete the tasks set by

this study:

— The performance of an analysis on the theoretical aspects of influence on
knowledge creation and commercialisation processes on the economy; the
concept of economic effectiveness and an evaluation of the legal framework
(employing the monographic method); Latvian and foreign specialised
literature, scientific publications; an analysis of planning documents and
normative acts (using the content analysis method); comparisons, logical
constructive analysis and synthesis, as well as inductive and deductive
methodologies;

71



— For the characterisation and comparison of Latvian scientific activity —
employing statistical analysis methods including, among these, correlation,
regression and dispersion analysis, ranking, and time-series smoothing
analysis;

— the undertaking of questionnaires — expert (policy makers — LZA, [ZM, EM,
RAPM, FM), scientist, and entrepreneur opinions on the factors affecting the
development of Latvian scientific and innovative activity (employing
sociological study methods);

— The Data Envelopment Analysis method was utilised to determine the relative
effectiveness of knowledge creation and commercialisation;

— links between innovative activity and economic growth have been revealed
by elaborating an economic model using the computer programme SmartLS,
at the core of which is the implementation of the Partial Least Squares
method.

In the working through of this dissertation, data explored included publications
of the Latvian Ministry of Finance (FM); Ministry of Economics (EM)
informative publications on the development of the economy; data base
information from the Central Bureau of Statistics and the Eurostat data base;
Ministry of Education and Science (IZM) informative and unpublished materials;
EU structural funds unified information systems data; project data from the 1ZM;
access to the work of scientists from within Latvia and abroad as well as
publications by sector specialists in regard to the theme of this doctoral thesis.

The Scientific Contribution and Research Novelty:

— the theoretical basis of knowledge creation and commercialisation process
effects on economic growth is supplemented by a defining of the determining
factors for scientific activity and innovation system effectiveness;

— the pre-conditions for innovative activity are studied in detail;

— an economic model has been elaborated, applying the Data Envelopment
Analysis method, to analyse knowledge creation and commercialisation
processes and to determine its relative effectiveness;

— a model has been elaborated utilising the Partial Least Squares method and the
computer programme SmartPLS, so as to evaluate the links between scientific
and innovative activity, its relative efficiency and economic growth;

— In accord with this model which identifies the influence of knowledge creation
and commercialisation on economic growth, and within certain frameworks
and conditions, it is possible to offer a prognosis of the directions into which
financial resources should be invested so as to strengthen the Latvian
innovation system and to ensure a higher return to the economy from
innovation.
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Economic Significance of the Research

The results of this study allow for the evaluation and determination of which
factors are most influential for knowledge creation and commercialisation and
which are most directly linked to economic growth.

In using these results it is possible to ensure an effective country response with
regard to the distribution of financial resources. This includes the providing of
opportunities for a more goal-oriented planning of scientific work and the creating
of a strategy for the development of innovation. These attainable results will affect
not only the development policy for this sphere of activity but also assist in
determining a better utilisation of European Union structural funds which are due
for the planning period 2014 — 2020, thus better promoting economic growth in
Latvia on the basis of innovation.

Theses to Be Defended

1. In the interests of regional development it is necessary to have a well-developed
system of knowledge commercialisation as well as the collective efficiency of
all innovation systems participants.

2. So as to fulfil the set conditions and satisfy the guidelines of the European Union,
Latvia’s strategic planning documents for the period 2014 — 2020 must envision a
financing allocation for research and development as well as to create and
guarantee a legal framework for the implementation and completion of set tasks.

3.In Latvia, at present, there is a significant schism between policy makers and
policy implementers in the fields of science and innovation, especially with
regard to pre-conditions and other factors that would better promote the
development of innovation.

4. The economic model elaborated as a part of this study is appropriate for an
analysis of the input and result indicators of the knowledge creation and
commercialisation and of the determination of the degree of its relative
effectiveness for EU Member States.

5. The model elaborated within the framework of this doctoral dissertation
provides for an opportunity to evaluate the influence of knowledge creation and
commercialisation on economic growth and the observed differences of this
impact among various EU regions.

1. A THEORETICAL CONCEPT OF KNOWLEDGE
CREATION AND THE COMMERCIALISATION PROCESS

This chapter consists of 27 pages, which include 1 table and 7 figures.

1.1. Neo-Schumpeterian Theories on Regional Development

In our present times, as knowledge creation and commercialisation plays a much
greater role in the economic growth of the state, the existing contemporary regional
development theory is, in its essence, still based on Schumpeterian theory.
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At the core of this theory, there is an opinion that innovations realised by
entrepreneurs can lead simultaneously to a storm of ‘creative destruction’,
because, as a result of the innovations, previous inventions, ideas, technologies,
abilities and methods become obsolete. This ‘creative destruction’ is then the
source and the catalyst for progress that leads to an improvement in the quality of
life for people in the community (Henderson, 2008). And, while modern regional
development theories have become increasingly complicated and incorporate
many additional studies and aspects that seemingly ask to be further analysed with
an integrated approach, nevertheless, the reality and basic principle lies in the
foundations of Schumpeter’s Theory.

To achieve the highest degree of practical reality, regional development theories
have had to include development models that utilise complicated, real-time, non-
linear and interactive behavioural forms and processes as well as those that take
account of competitive regional endogenous (arising from within) factors
(Capello, Nijkamo, 2009). Endogenous origin factor identification was a deciding
scientific issue in the determination of regional development theory, since
development, by its very nature, is an endogenous process.

Local economic achievement determines the components of its socio-economic
and cultural system: possibilities for enterprise, local manufacturing factors
(labour force and capital); local ability with regard to inter-group relationships
leads to the creation of cumulative knowledge acquisition, and the ability to make
decisions, that allow the local economic and social powers to direct the process of
development, to support transition and innovation processes, as well as to become
sophisticated with regard to access to outside sources of information and
knowledge. All of this is necessary so that the local development process would
become connected with overall development processes and global economic,
social, technological and cultural transformation (Capello, Nijkamp, 2009).

The Theory of Endogenous Economic Growth

The New Growth Theory, which in addition to the neo-classical economic
development models and their concrete economic development factors — capital
and workforce — adds a third factor and explains economic growth as being an
endogenous response to the investment which is allocated to knowledge. At the
core of this theory is the opinion that each state or region must search for its own
path of development, and for that which is appropriate to its concrete environment,
nature and degree of human resources knowledge; whereas the adaptation of
technology from other regions can only result in the repetition of old ideas.
Contemporary consumers are only interested in innovative, effective, and, where
possible, cheaper products or services (Audretsch, 2006).

Notwithstanding, such an outcome may be attained through new ideas,
technology, through the effective use of available resources and by human
resources management (Audretsch, 2006). It is for this reason that state support for
small and medium size enterprises, that might otherwise lack resources and the
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ability to introduce new technologies, will return far greater income for the state
than the original investment.

The author of this doctoral dissertation is convinced that by analysing the path
of economic processes, and by arriving at the correct conclusions and thus by
making the right decisions and successfully implementing measures aimed to
ensure development, it is possible to achieve state economic growth ... and thus,
the next section of this study is devoted to the Path Dependency Theory.

Path Dependency Theory — in the Context of Regional Development

Neo-Schumpeterian theory on regional development entertains, at its core, the
opinion that the economic growth of a state has meaning only as a result of
acquired experience and on the developed skills and abilities of its economically
active participants. This is the theory of trajectory consequence — better known as
the Path Dependency Theory.

Path dependency means that, the target destination to which we are heading is
dependent not only on our present position but also from where we have been until
now and upon what experiences we have acquired. The concrete economic
advantages of path dependency may not be predictable if we are to rely only upon
knowledge of conditions that determine a rational advantage (Arthur, 1989).
Arthur (1989) proposed the use of the expression Lock-in which might be the best
description, as it confirms the importance of path dependency in economics.

If in any state (as a system) or, in the processes taking place within a state, there
exists a delimitation (a dependency on unsuccessful development trajectories of
the past), that means that a less valuable economic outcome is being created in
arecas where there might well be or are known to be better alternatives, and for
which the costs of introducing adjustment aren’t all too expensive (Liebowitz,
Margolis, 2000). Isolation, at its essence, is reflected as the inefficient deployment
of the available resources, i.e., resources are not being put to maximum effect. It is
for this reason that in Chapter 4 of this doctoral dissertation, the author utilises the
Data Envelopment Analysis (DEA) method, and is able to explain the results of
the effectiveness of EU Member State knowledge creation and commercialisation
on the basis of the principles of Path Dependency Theory.

The role of the state and the considered action of the government, if it takes into
account the principles of Path Dependency Theory, can promote economic growth
in the state only if the process of innovation creation, which includes knowledge
creation and commercialisation, is considered systemically.

The development trajectory of a state, if it is not already at maximum
effectiveness, is possible to be altered via the allocation of additional outside
energy by increase of funding or by implementing changes in the conditions for
various functions, for example, by introducing facilitative changes to the legal
framework for the creation of innovation or, by expanding the opportunities for
co-operation between industry and universities.
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1.2 The Theory of a National Innovations System

A National Innovation System (NIS) is made up of relationships between its
members who conduct exchanges among themselves through manufacture and
distribution and through the implementation of new and economically useful
knowledge, and which exist or have a creative centre of operations within the
national borders of the state (Lundvall, 1992) (see Fig. 1.1).

The main role of the government as the promoter of the NIS and innovation
policy is to establish a policy, and legal framework, that encourages innovation and
stimulates the creation of by-products, and at the same time supports the building
up of an enterprise culture (Innovation Management and..., 2004). If the
government creates an environment that is conducive to innovative processes —
through the implementation of a benevolent crediting policy, as well as via taxation,
customs and investments policies, with the goal of steering private sector
investments towards innovative work (Dimza, 2003) — a growth of the state
economy is possible on the basis of innovation (see Fig. 1.1).

The author of this doctoral dissertation considers that goal-oriented and direct
support in funding by the government should be allocated to concrete NIS partners,
so as to prevent the setting in of an economic crisis. Otherwise, such support might
serve to distort competition and would not necessarily guarantee that the proposed
innovative projects will be realised.

INNOVATIVE COMPANIES
R&D performers
Introduction and acquisition of
technology
Market development

ﬂk

EDUCATION AND SCIENCE SYSTEM FINANCIAL SYSTEM
Primary and secondary education Risk capital
Vocational education < > Venture funds
Higher education
Basic Research
v
GOVERNMENT

Investments in innovation activities
Research and development ensuring
Legislative and tax policy

Source: Science, Technology and Innovation..., 1996
Fig. 1.1. National Innovation System.

Interaction between NIS participants may be characterised by a Triple Helix
model. The principles of this model are used to elaborate the model for evaluating
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the links between innovation system and growth of economy which is analysed in
Chapter 5 of this doctoral dissertation.

The Triple Helix Model

The interaction between NIS actors is best described by the Triple Helix Model
in which the key participants are: the state, industry and the university (Etzkowitz,
Leydesdorft, 1955). Knowledge economy is described in the Triple Helix Model
as consisting of three systems — economic, scientific and political — with three core
functions (see Fig. 1.2).

Patents, according to the Triple Helix Model, are created as the result of
interactive work within the system. The creation of patents takes place in a three-
dimensional space, as the schematic figure illustrates in the above-mentioned
framework of a three-functional policy, and as well, as the outcome of the
interaction within the parameters of the Triple Helix model (see Fig. 1.2).

Various mechanisms are integrated in the observed NIS outcomes (in this case —
patents), which serve as a pulsation between the latent dimensions, and, in
observing the fact that these interactions are identifiable by the remaining possible
number of variations. The variations within each dimension (i.e., co-variations and
remaining variations) develop in a recursive manner over a period of time, in other
words, as a response to the previous state of events. (Leydesdorff, 2010). If the
Triple Helix Model is working efficiently and is mutually beneficial, then the
university becomes more involved in enterprise, industry serves more in the
function of educator and the government sometimes becomes involved as the
supplier of venture capital (Schalin, 2010).
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Source: L. Leydesdorff, 2010
Fig. 1.2. Patents as Results in the Three-Dimensional Space of Triple Helix
Interactions.
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University and industry are now more often taking up each other’s tasks and,
with that, universities are crossing traditional boundaries and developing new links
with industry. In so doing, they must create an appropriate distribution between
research, studies, and economic development.

The concept of overlay of exchange relations is characterised by the institutional
system of feedback (Leydesdorff, Meyer, 2003), thus revealing that the
relationships between university, industry and the state are relatively equal.
Nevertheless, these now mutually dependent institutional spheres of interest do tend
to overlap and participate in each other’s work (Etzkowitz, 2002).

1.3 Influencing Factors, Collective Regional Effectiveness and Economic
Effectiveness as a Result of Knowledge Creation and Commercialisation

Any change, as a result of which at least one individual benefits, but in which no
other party loses, is known as a Parreto improvement. The distribution of resources
is Parreto optimal if no further Parreto improvement is possible (Global
Encyclopaedia of..., 2009). If the economic system is not Parreto effective, then it
is possible for an individual to gain without the others losing. It is generally
regarded that such ineffective outcomes are not preferred; therefore a Parreto
effectiveness is a significant criterion for the evaluation of economic systems and
policy measures. It is possible to prove that a majority of idealised conditions in the
free market system lead to an effective Parreto outcome.

This was first proved by the economists Arrow and Debreu (1954), even though
the powerful assumptions, which were necessary for their proof, meant that the
results might not necessary reflect the true state of events in an economy.

In a welfare economy, the Parreto-Koopman concept of effectiveness (Parreto,
1909; Koopman, 1951) states that the decision-making unit is effective when, and
only when, it is not possible to improve any input or output without negatively
affecting some other inputs or outputs (Cooper et al., 2007). The DEA method is an
approach, which allows for an overall evaluation of effectiveness potential in
businesses and not only. For example, DEA has also revealed and helped identify
sources of ineffectiveness in higher earning businesses, which had been looked
upon as being effective as a result of their greater earnings.

In most social science applications the theoretically possible levels of efficiency
will not be known, therefore, for the calculation of relative efficiency, only the
information that is empirically available is used. The relative efficiency is defined
as the following: a DMU is to be rated as fully (100%) efficient on the basis of
available evidence if and only if the performance of other DMUs does not show that
some of its inputs or outputs can be improved without worsening any of its other
inputs or outputs (Cooper, Seiford, Zhu, 2011). This definition is easy to apply
because it avoids the need for recourse to prices or other assumptions of weights
which are supposed to reflect the relative importance of the different inputs or
outputs (Gay, 2009). It also avoids the need for explicitly specifying the formal
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relations that are supposed to exist between inputs and outputs. This basic kind of
efficiency, is also called “technical efficiency” (Cooper, Seiford, Zhu, 2011).

It may be important for policy makers to determine the effectiveness of
innovation (which is also the technical efficiency). It is related to the concept of
productivity: Productivity is improved if the same or a smaller amount of resources
is needed for innovation to create more or the same amount of product innovation
(Guan, Chen, 2012).

Influential Factors in the Development of Scientific and Innovative Activities

The competence and quality of human resources, specialisation in high technology
areas and the development of crediting systems are the important structural factors
that will allow for a lessening of the impact of an economic downturn on European
business innovative work while, at the same time, and not withstanding the recession,
serving to increase the investment in innovation (Filippetti, Archibugi, 2011). And
with that it is possible to explain why the 2008 economic crisis affected more the
‘backward’ European states, i.c., the new EU Member States in Central and Eastern
Europe, as well as in Southern Europe, rather than those states which already had a
well-established and powerful national innovation system. Ch. Purlys (2009)
emphasised that, to overcome the recession, not only must a state support the rise of
innovation but also business must be innovative.

With the economic crisis and the enormous cuts in state budget expenditures,
direct public spending for R&D could not be guaranteed nor increased to a
sufficient volume (the funding support for R&D in Latvia in the year 2009 was
made up of 0.45% of the GDP, whereas the average funding for the EU 27 Member
States in 2009, according to Eurostat data, reached up to 2.01% of their respective
GDPs), and therefore it is important to study the factors which affect scientific and
innovative activity, and as well to take advantage of opportunities to utilise indirect
instruments of influence such as legal and regulating framework changes and by a
defining of the conditions for public purchases that would better support innovative
products and services that support R&D opportunities and that further promote the
development of R&D in Latvia.

The author of this doctoral dissertation has listed the key factors influencing
scientific and innovative work under five thematic groupings:

— legal factor group;

— factors of the project realisation skills;

— factors of the invention commercialisation;

— financing and support mechanism factor group;
— efficiency factor group.

The author of this doctoral dissertation considers that Latvia is still a developing
country, and thus it is important to keep in mind the studies by Freeman and Soete
(2009) in which they put forward the proposition that: in developing countries the
most complicated task for the government is to do with the initiation of competitive
manufacturing sciences and technology that is based on a more traditional industrial
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sciences and technology policy and that incorporates special support for the
engineering sciences, strategic planning and for the acquisition of experience.

Collective Efficiency and Learning of a Region, Regional Competitiveness

The collective efficiency of a region can be explained as the successful
interaction between two factors — external economies of scale and the joint action of
economic agents (Schmitz, 1995). The social environment is the playing field
where collective efficiency emerges to trigger positive effects on variables such as
innovation, internal economies of scale, and internationalisation (Schmitz, 1999).
Improvements in these variables ultimately lead to the competitiveness
enhancement of the region (see Fig. 1.3).
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Fig. 1.3. The Transmission Mechanism of Collective Efficiency.

External economies of scale and joint action are the results of interaction among
seven endogenous and seven exogenous factors of the region within a sustainable
regional development model (Baleiras, 2011).

The Sustainable Regional Development (SRD) model consists of the following
endogenous, or internal input factors:

1) productive capital — efficient contribution of physical labour and capital
endowments for potential output (Baleiras, 2011);

2) human capital — corresponds to the labour input quality available in the region.
A balanced human capital distribution across individuals is better than an
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asymmetric one because social interactions matter in the transmission of human
capital impulses to SRD (Baleiras, 2011);

3) social capital — contains the intensity of communication and interaction among
inhabitants, their socio-economic ties, formal and informal solidarity systems,
trust-based relationships, a willingness to co-operate with others, formal and
informal economic agent co-operation networks, etc. (Stimson et al., 2009);

4) creative capital — includes the region's response capacity to challenges and
opportunities and is built up on proclivity, entrepreneurial capacity, mind
elasticity to find new ways of thinking or to adopt new playing methods,
innovative knowledge, ability to define new artistic trends or to anticipate future
consumption patterns, etc. (Baleiras, 2011);

5) ecological capital — characterises the availability of local environmental
amenities that make it more pleasant to live or work in that place: green spaces,
fresh air, nice landscapes, etc. (Stimson et al., 2009);

6) cultural capital — together with ecological capital, the presence of material and
immaterial cultural assets is a source of residents and visitors attraction as well
as of creative energy (Baleiras, 2011);

7) institutional capital — characterises the amount and quality of the private, public
and social organisations in the region. Governance models and installed
technical capacities matter to set the level of available institutional capital the
region (Stimson et al., 2009).

SRD model exogenous or external factors — labour market legislation,
knowledge and innovation diffusion mechanisms, macro-economic policies,
justice, education and health care, road network, volume and quality of direct
investment projects and the interregional and intersectoral mobility of neoclassical
production factors (labour and capital) — affects development of the region
simultaneously in two ways: directly on the territory's life quality indicators and
indirectly through effects mediated by endogenous factors (Baleiras, 2011). The
SRD model can be applied to metropolitan as well as to rural areas, they concern
developed as well as developing countries (Baleiras, 2011).

The origins of the concept of collective efficiency within a sociological context
are to be found several years after the original 1995 publications by H. Schmitz. In
the sociological sciences specialist division of criminology, the concept of
collective efficacy is described as the willingness of individuals, living in a
determined area, to work together for a common goal (e.g., the lowering of crime)
and that they must be able to trust each other (Sampson et al., 1997).

The author of this doctoral dissertation concedes that the most significant
conditions of collective efficiency are best observed within situations of group
trust and a desire to work together for a common goal. These groupings,
depending on the theme being analysed, might be the residents of a village or
community, or a cluster of businesses in some particular location or even all of the
economically active participants within the borders of a state. The author of this
study further agrees that a collective efficiency may be successfully realised, if a
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sufficient number of group participants are united by a common conviction and if
they work harmoniously towards the achievement of their common goal. To
achieve a collective efficiency, one of the main pre-conditions is the ability of
collective learning. The origins of the concept of collective learning are to be
found in biology. The evolutionary biologist A. Wilson, who discovered the
‘genetic clock’ — observed, in essence, that in any living organism molecule, each
generation replaces the other at a constant speed. He concluded from this that
birds, and especially birds that sing, have developed much faster, and thus in the
progress of evolutionary development have achieved a greater genetic pulsation
that might normally only be possible over any given time since its evolution (De
Geus, 1997).

As has been described in his book ‘The Living Enterprise’ (De Geus, 1997)
birds have managed to develop much faster than other species because they, in
accord with Wilson’s study, have the ability to learn from generation to generation
while practising such behavioural mechanisms as: (1) innovation or the ability to
invent and utilise new behaviours; (2) social dissemination, i.e. an individual’s
ability to communicate with the group; (3) mobility, which might be understood as
collective migration instead of isolation and territoriality. The study results
essentially confirm that it is exactly the factor of social dissemination, which was
the deciding factor to determine whether the birds within the confines of one
generation are capable of collective learning (De Geus, 1997).

The author of this doctoral dissertation considers that, if the collective learning
elements in the above-mentioned circumstances were to be realised within the
framework of a collective efficiency, there would be a more rapid economic
development and that Latvia would then be able to escape the dependencies of its
past and much sooner achieve the level of other developed states.

Creative tension and the process of self-renewal might be considered as the two
main factors necessary for achieving regional development based on innovation
which has its roots in the realisation of collective efficiency. The ability for self-
renewal cannot be created or maintained with assistance from outside but it
happens more likely and spontaneously as the result of creative tension, which is
then shaped by the interaction of all factors and by guided management (Stéhle,
Sotarauta, 2003). Creativity is linked to the not-yet-experienced and original
product, process, idea and way of doing, or of utilising the information in such a
way that opens new and known questions and the observation of new ideas and the
ability to interpret these.

Creative tension is not able to be built within the framework of programme-
oriented regional development, as such an instrument does not offer a challenge to
a vision, whereas a vision, for its part, does not offer any new challenges to this
instrument (Stahle, Sotarauta, 2003). In place of the creative tension between now
and the future there is a strategic ‘black hole’, i.e., visions, strategies and
instruments have, to a rather large degree, been emphasised in aspects of technical
planning, with insufficient implementation of the tensions within (Stdhle,
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Sotarauta, 2003). The common goals of a region are possible to achieve by the
interplay of combined regional forces and resources (see Fig. 1.4).

Goals
REGION
Competiveness Present Challenges
factors conditions

Competitiveness Attractiveness Self-renewal ability
1. human capital 5. enterprises
2. innovativeness 6. institutions 8. developer networks
3. concentration 7. living conditions 9. creative tensions
4. infrastructures and environment

Source: author’s design, based on Stdhle, Sotarauta, 2003
Fig. 1.4. Assessing the Competitiveness of a Region.

In Finland, regional development planners and organisers implement the
evaluation scheme as shown in Figure 1.4. A good example in which this may be
seen is the Aalto Living Lab T3 region. This practice in Finland has realised a co-
operative platform of innovation that is based on co-operation with the city of
Espoo, Aalto University, as also with businesses and other interested parties that
work and are actively engaged in the region.

The Aalto Living Lab T3 regional development is based on a vision of the Helsinki
Metropolitan Area. The capital city region of Finland is a progressive world-class
business and innovation centre at the core of which is science, art, creativity, the ability
to learn and high quality service. It represents a unified functional region, which is
directly integrated with nature, thus providing a comfortable place in which to live, to
learn, to work and for business (Markkula, 2010).

The conceptual model T® which is used as the basis for the design of the
previously described Aalto Living Lab T3 consists of three mutual and individual
but co-dependent components that co-operate with each other and interact for the
creation of innovation:

a) science and technologies;
b) art and creation;
c¢) business and economics.
M. Markkula (2010) stated that the T3 model is able to be described thus:

83



i>WB=T +¢, (1.1)

where:

1 — innovation;

WB — well-being;

T  — science, art, economy (7iede, Taide, Talous);

e’  — ethics, aesthetics, experience (eettisyys, esteettisyys, eldmyksellisyys).

Since 2003, the primary goal of regional innovation policy in Finland has been
steered towards the process of facilitating conditions for self-renewal. The central
1ssue with regard to self-renewal is tied to the motivations, the development of a
common vision of the regional process partners and to networks that are based on
mutual trust and mutual dependency, an open and free flow of information and on
the ability to choose the best time for actions (Stdhle, Sotarauta, 2003).

The Finnish researchers (Stdhle, Sotarauta, 2003) have described the four key
requirements for a creative environment that will support the process of self-
renewal and successful enterprise:

— participants: identity, feeling of belonging and charisma;

— networks: links, trust and mutual dependency;

— access to knowledge: information flow and communication;

— the ability to choose the right moments: an understanding of the situation and

the courage to act.

The Open Innovation Process Model

The ability to generate ideas in economic circumstances is undertaken by
competent people who work for a concrete enterprise that desires to gain profit
from these ideas. But in other enterprises there are also people at work with
valuable knowledge, abilities and skills, as well as innovative ideas — by the
exchange of which it is possible to secure a more rapid creation of long-term
innovative ideas (Chesbrough, 2003). In the innovation process, just about any
successive idea might appear to a researcher at a competing enterprise — maybe to
some regional university laboratory assistant or maybe even to a student. In our
present times, just about all information [about anything] is easily accessible and
thus, ideas and inventions might appear not just to experts in the field but also
quite possibly to anybody who might be interested in that area. Any enterprise that
wishes to maintain its competitiveness and to raise itself to a level of
indispensability needs to be able to access outside technological information,
especially if the business i1s working in a fast growing field of operations such as,
for example, Pharmacy, Information and Communications Technology (ICT) as
well as in Nanotechnology.

The model for open innovation processes in business envisions that, within a
business, there should be developed the beginnings of new technologies or parts
thereof and that the business looks beyond its immediate confines in the area of
technology elaboration and outsources the resources of researchers or area
specialists outside the particular enterprise.
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More and more businesses take advantage of Internet site possibilities to which
it i1s possible to entrust the development of new technical advances for further
working out by external researchers or specialists, or even by ordinary users of the
product who might have registered themselves to the particular Internet site.

The author of this doctoral dissertation has elaborated a model that includes the
principles of open innovation, as innovation is considered the public property of
the country and is considered for its macro-economic impact on the growth of the
state without concentration on any particular enterprise and furthermore, there is
an accepted convention that the great majority of businesses co-operate among
themselves and thus there is an exchange of created knowledge, which then serves
to promote further creation of knowledge and its commercialisation (see Chapter
5. of this study).

1.4 Knowledge Creation and Commercialisation — the Link to
Economic Growth

One of the first scientists to offer an analytical framework for the possibilities
for development of a state, on the basis of the introduction and manufacture of
new technologies, was the German economist T. Veblen, whose study of the
German potential for a catch-up process and, to by-pass the leading 20th Century
economy — the United Kingdom — proposed the idea that recent developments in
technology had changed the industrial conditions of those economies that were
following the path of development. (Veblen, 1915). Already by the beginning of
the 20th Century, Veblen anticipated that such European states as Germany,
France, Italy and Russia (and he also mentioned Japan in this context), would, in
the nearest future follow Britain’s example and, without excessive expenditure for
the manufacture of new technologies, could thus modernise aspects of
manufacture with the newly created technologies (Fagelberg, Srholec, Vespargen,
2009).

The first links between science and technology of differing economic growth
were explained by several of the leading economists of the time, but this was
perhaps better explained by history researchers who were looking through the
prism of processes in economics and differing degrees of economic development.
(Fagelberg, Srholec, Vespargen, 2009). Some of these scholars, for example,
Gerschenkron (1962), were not so optimistic with regard to the achievement by
states in which the economy had leapt forward as a result of technological
advancements because, in their opinion, the securing of technological advantage
requires a significant effort, as well as organisational and institutional reforms
(Ames, Rosenberg, 1963).

The central motif in the broad scientific literature on economic growth and
innovation is linked to the creation of various abilities of business, industry, the
state to break out of the trajectories that continue to secure only a low degree of
economic development. In accord with this potential, those states which fail to
develop appropriate technological potential and to secure conditions for the
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creation and development of innovation, can only look forward to being left
behind by the developed states. Scientists elaborated conceptions: social capability
(Ohkawa, Rosovsky, 1974; Abramovitz, 1986), absorptive capacity (Cohen,
Levintal 1990), technological capability (Kim 1980, 1997) and innovation system
(Lundvall, 1992; Nelson, 1993; Edquist, 1997), that are topical not only in
theoretical but also in empirical studies that focus on the link between knowledge
and innovation and economic growth.

The author of this doctoral dissertation is of the opinion that it is possible to
secure growth in the economy of a state, in the medium term, by taking advantage
of already-designed new technologies and innovations but nevertheless, such
states will only be following those regions in which the original innovations were
discovered. It is for this reason, to break out of such a possible development
trajectory, that it is necessary for a state to create its own world class innovations,
that would secure a large profit for invention, as without such a degree of
innovation and realisation, a state can not advance any significant steps in the
direction of economic development.

2. SCIENTIFIC AND INNOVATIVE ACTIVITIES AS
DETAILED IN EUROPEAN UNION AND LATVIAN
STRATEGIC PLANNING DOCUMENTS

This chapter consists of 23 pages, which include 1 table and 10 figures.

2.1. Knowledge Creation and Commerecialisation — The Basis for European
Union Strategic Development

Innovation is regarded as one of the most important instruments for the
attainment of the EU policy goals. This is evidenced by the enormous funding
being made by the EU towards science, research and innovation, e.g., the
Framework Programme funding for the financial period from 2002 until 2013 has
increased by more than 2.5 times, and there was a particularly large increase in the
amount of funding made available especially during the period 2009 until 2012, in
spite of the economic crisis. The 2013 Framework Programme funding allocation
is expected to be approximately 11 million euros (Kroll et al., 2009).

The European Union, based on situation analyses and recommendations of
experts, not only determines the prospects for research and areas worthy of
support but also makes conditional that part of the funding amount which would
have to be earmarked for the development of science, research and innovation.
The Lisbon Strategy of 2002 set the goal of allocating an average of 3% of GDP
for R&D. This amount was determined as a result of the analysis and comparison
of information about the allocation of resources in such leading innovation-based
economies as those of the U.S.A. and Japan (see Fig. 2.1).
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Source: author’s design, based on Eurostat data 2012
Fig. 2.1. Total Research and Development Expenditure for Different
Countries in 2001 and 2010 (% of GDP).

An analysis of the data reveals that the EU investment capital amount for R&D
as a percentage of GDP (see Fig. 2.1) and its breakdown after expenditure (see
Fig. 2.2) differs from other highly developed world economies.

So as to be on equal terms with the most successful of these states or to even
exceed in advancement, as one of its sub-goals, the EU is being steered towards
the necessity to promote a larger financing and focus on R&D in the private
sector. The author of this doctoral dissertation considers that a funding amount of
up to 3% of the GDP for R&D activities is the correct long-term strategy.

Nevertheless, it must be noted that, by determining this proportion and in
evaluating its progress and achievement, it is not usually taken into account that
competitive economies work in accord to various economic controls and also to
the promotion of internal political viewpoints and traditions, that have evolved as
a result of individual state political ideological theories and local resident cultural
norms and values, for example, the comparative taxation income and budget
expenditures between the U.S. and the EU differ quite significantly. EU Member
States finance very expensive social welfare and support measures from within
their budgets, whereas the U.S. has traditionally placed a greater emphasis on
individual responsibility for social welfare and on a much larger degree of market
economy processes to the overall state economy and in other social areas.
According to the considerations of the author of this doctoral dissertation, it is
exactly for the reason that there is a pressure for the funding of social welfare
guarantees from the income of national budgets that, for many years on end, the
amount of government funding for R&D as a percentage of the GDP of EU
Member States has not significantly increased.
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Fig. 2.2. Private and Public Sector Expenditure as a Percentage of Total
Research and Development Expenditure in 2008 (%).

The defined goal of the National Development Plan (NAP) is for an increase in
investment to 1.5% of the GDP towards R&D by the year 2020. The author of this
study considers that this amount is insufficiently ambitious and, taking into
account the changes in tempo of Latvia’s economic development, by the year 2020
it should be possible to allocate a significantly greater amount of funding.

With regard to the “European Strategy 2020 for a Clever, Sustainable and
Integrated Development” (further — Strategy “Europe 2020”) there is an emphasis
on the necessity to promote the results of R&D in manufacture and especially on
promoting co-operation between businesses and scientific institutions. Taking into
consideration the obstacles on businesses — foreign business cultural differences
and climate, the normative framework specifics etc., the EU envisions a
simplification of cross-border business transactions as well as the need to
stimulate the introduction of research results to manufacture.

A priority in cross-border business transactions is the question of property rights
with regard to innovation, and that these may more easily, and without delay, be
reinforced and protected within all EU frameworks. For the introduction of
innovation into manufacturing it is planned to create EU level funding with which
it might be possible to co-finance the development of new products.

In accord with the strategy “Europe 2020 each individual state is responsible
for the realisation of its own reforms, the preparation of sufficient specialists, an
appropriate taxation policy and for the adjustment of national financial
instruments towards the attainment of the planned goals.
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So as to obtain an all-encompassing pre-conception of the trends among EU
Member States in developing knowledge creation and commercialisation since
2003 and of the results achieved to date and of the existing differences, the author
of this doctoral dissertation analysed not only the various international surveys
that have evaluated the degree of development among different states and different
regions (see appendix Nr. 1 to this doctoral dissertation), but also the descriptive
indicators of scientific and innovative activity.

The author of this study has identified the main factors for delay in the
development of R&D in Latvia — limited financial and human resources, insufficient
labour resources with appropriate or specific education as the jobs market requires in
respect to the necessary skills and a ‘too few’ number of businesses that have any
interest in R&D. The author of this doctoral dissertation considers that it is exactly
the facilitation of cross-border co-operation and the stimulation of information and
knowledge exchange that can serve to stimulate the creation of high quality
internationally competitive scientific study results and products. At the same time,
the author of this study points attention to the risk that, with regard to the issues
surrounding innovative products and inventions patents in Latvia, the possibility
might well exist that investment in the commercialisation of a product and the
leading to manufacture as well as the manufacture of other innovative products could
take place outside of Latvia’s territory. To avoid such a scenario it is necessary to
attract financial supporting investment instruments, thus securing a far more
benevolent environment for investment in manufacture in Latvia.

2.2. The Legal and Strategic Framework for Scientific and Innovative
Activity in Latvia

In analysing the legal framework for scientific and innovative work in Latvia,
one must undertake a study of the scientific activities system itself. The sciences
system in Latvia is continuing to develop, but the economic crisis of 2008 clearly
sent the message that there was a necessity to undergo structural reforms for the
overcoming of the crisis (Zinatne Latvija, 2010). The structure, responsibilities
and the linkages between the main components of the system, i.e., the policy
makers, financial supporters, consultants to both the structures and the
implementers are still continuing to evolve (Zinatne Latvija, 2010), and are
accommodating themselves to the realities of state management, the EU and other
financial instruments and their conditions.

The Latvian Academy of Sciences is a focus of local Latvian and other
scientists and their intellectual potential from abroad but which is all tied to
Latvian science. The Academy is an autonomous legal entity that consists of
members who are elected and it receives financial support from the resources of
the state budget. The Latvian Academy of Science promotes the prognosis of the
development of Latvian science, and provides the Latvian government and its
people with projections on various aspects of the economy, cultural and social
proceedings as well as other projects. The Latvian Academy of Science represents
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the highest representative collection of officially recognised experts in the state of
Latvia... (Zinatne Latvija, 2010).

It is important to mention here that EU Structural Funds for the planning period
2007 — 2013 served to realise the 2.1.2.1.2 sub-activity “Technology Transfer
Contact Points” because, within this framework, eight Latvian universities with
co-financing from the EU Structural Funds, will be able to continue to maintain
this activity until 31 December 2013. The author of this doctoral dissertation
considers that this has been the first successful activity in the promotion of co-
operation between the university system and industry as, within this framework,
there has been a deliberate demand by businesses for the results of studies and for
the corresponding universities and institutes to undertake studies of products or
services as required by the business interests.

A Review of the Problem of Regulatory Legislative Norms with Regard to
Knowledge Creation and Commercialisation in Latvia
Scientific activity in Latvia is regulated by aspects of the Law on Scientific
Activity and also the Law On Institutions of Higher Education, the Labour Law as
well as other normative acts and legislation covering issues such as education,
science, work relationships and copyright protection. Notwithstanding the fact that
innovation 1s a constituent part of the EU policy requirements for the
implementation of financial instruments, Latvia has not yet managed to draft a
clear and unified law nor a set of collected normative acts that would better define
and determine the conditions for the commercialisation of knowledge. The
majority of existing normative acts that regulate innovation have been drafted and
ratified as part of the process of co-financing and realisation of EU structural
funds activities. The author of this study considers that for the successful
introduction of innovation it is necessary to elaborate and ratify an “umbrella law
for innovation” in which a clear definition would be offered of the term
‘innovation’. The need for a definition will be especially important if there will be
any taxation concessions or future possible financial incentives for the
introduction of innovation and investment through the commercialisation of
knowledge. The regulatory legislation with regard to scientific activity in Latvia is
quite broad in its scope and much better ordered than are the normative acts with
regard to the commercialisation of knowledge. Nevertheless, there are problems
within this legislation with regard to the adaptation of the norms. The author of
this study identifies the following as evident reasons for the non-realisation of the
Law on Scientific Activity as being:
l1.unclear and superficial content of the legal norms of the Law on Scientific
Activity, for example, with regard to the intellectual property rights of content
that is the result of state-financed scientific effort in regard to content, volume
and order of regulation;
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2.a lack of clear explanation with regard to the norms about rights in situations
when the order of realisation and financing is not determined according to the
appropriate Cabinet of Ministers regulations, for example:

a. Article 16 Paragraph 5 of the Law of Scientific Activity which states that the
Latvian Science Council guarantees that the results of scientific activity
which has been financed from the state budget is to be available to the public;

b. Article 33 Paragraph 2 of the Law on Scientific Activity which states that the
level of financing for scientific activity will be increased each year by no less
than 0.15 percent of the Gross Domestic Product (GDP) until such a time as
the state 1s in a position to allocate at least one percent of the GDP towards
scientific activity;

3. insufficient financing, for example, for the international evaluation of the results
of domestic scientific work, which, according to Article 38 Paragraph 3, must
be undertaken every six months.

One of the most noteworthy pre-conditions for knowledge creation and
commercialisation is to be seen in the ordered regulations with regard to owner’s
rights for successful scientific work. There currently exist the following
limitations on scientists with regard to intellectual property rights if they have
created a work that is valuable and should be protected:

1) within the framework of conditions of employment and if the employee’s duties
include scientific work, then the rights to the results remain with his employer
in accord with the Patent Law Article 15 Paragraph 1 and the Law on Scientific
Activity Article 8 Paragraph 4 first sentence;

2) within the framework of state-financed scientific work, the rights to such results
belong to the state, in accord with the Law of Scientific Activity Article 8
Paragraph 4 second sentence.

The regulation of property rights for the results of Scientific Work does not have
its own normative act — only in March 2010 did the Law on Scientific Activity have
a normative act included (see Article 39.' ) in which it is stated that only the state
administration and subsidiary institutions are entitled to act on the basis of existing
patents in their possession, including those from the results of scientific work
(Kalsnavs, 2010). Nevertheless, at the commencement of the year 2013, the
following Article 39." of the Law on Scientific Activity has not been effected: “The
Cabinet of Ministers determines the order and regulations for the use of this
property and regulations for the state scientific institution, taking into consideration
the conditions of the regulatory norms of the act with regard to intellectual
property”. The existing Cabinet of Ministers regulations on the realisation of
research projects (Kartiba, kada veicama..., 2010; Fundamentalo un lietisko...,
2011), does not include either any definition regarding content and volume of
intellectual property of materials generated within a project, nor any order of
adaptation. Thus the norms for the adaptation of the law are not regulated and this
causes problems with regard to the commercialisation of created knowledge.
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The author of this study considers that the results of all state financed scientific
activity and research studies could be much more effectively transformed into
innovative products or services if they would become public property instead of the
property of the state. This would allow for the attraction of additional private
funding for R&D, the possibility for earlier commencement of product manufacture
and, overall, would promote a better and more utilitarian outlet for state-funded
effort, at the same time avoiding slowness of activities that are characteristic to the
state bureaucratic apparatus, and quite possibly gaining the advantage of the free
market and open competition — optimal manufacture and effectiveness.

A Description of the Strategic Framework for Scientific and Innovative
Activity in Latvia

The principal national strategic planning document that, over the time period
leading up to 2020, will determine the development strategy of the state, including
planned activities and the allocation of funding and resources for science and
innovation, was ratified by the government on 20 December 2012 as part of the
Latvian National Development Plan 2014 — 2020 (Further — NAP). The NAP
incorporates all economy and social development areas and in its preamble
sketches out the expected attainable results that will come about by strengthening
support for the following areas: competitiveness and productivity; an
entrepreneurial business climate, research and innovation; competencies and work,
health and demographics, co-operation, participation and culture; energy
effectiveness, nature capital and potential for territory, as well as accessibility of
services (Latvijas Nacionalais attistibas..., 2012).

The sections of the NAP that affect R&D — the inclusive goals and resultative
indicators — are in direct accord with the author of this study’s previously
described EU goals for the year 2020. The NAP includes all of the strategies of the
“Europe 2020 vision for national reform programmes for Latvia, the conditional
priorities with regard to R&D and the expected indicative values of their results.

The specified goals and tasks include an increase in the allocation for funding of
R&D and the introduction of innovation in manufacture, support for businesses in
the working out of innovation, access to private sector funding for R&D, facilitation
of cross-border co-operation and information exchange, guaranteed access and
protection of intellectual property etc. Nevertheless, no deadlines have been
determined by which time these tasks must actually be completed, for example,
with regard to the setting of tax concessions for successful innovative projects.

The author of this doctoral dissertation considers that the economic
development of a state can be altogether promoted by a stable and innovative
activity promoting business environment, but this does not directly provide for a
stimulus for the advancement of business enterprise nor for an increase in foreign
investment in the area of R&D. To attract direct external investment, for the
commercialisation of knowledge, there must be a benevolent state government
policy for R&D which i1s based on the creation of partnerships and project
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realisation in the area of R&D with a high added value in the area of product
manufacture (Shih, 2010).

Notwithstanding the Europe 2020 Strategy, in which the primary direction is
focused towards an increase in innovative activity and the commercialisation of
knowledge, and thus the allocating of EU structural funds for co-financing, the
Latvian government, in ratifying the NAP, unfortunately neglected to find the
opportunity to take advantage of this source of finance. The author of this study
regards that the most substantial and sustainable, as also, in financial terms the
most all-encompassing (together with Lithuanian and Estonian government
funding to the value of 600 Million Lats) funding in the area of R&D in the EU
structural funds planning period 2014 — 2020 is the creation and development of a
Baltic Infrastructure of Research, Technology and Innovation (BIRTI) project
platform in the Baltic states. And thus, this project and together with that, all of
Latvia’s knowledge creation and commercialisation development is fundamentally
threatened.

3. EVALUATION OF FACTORS INFLUENCING
KNOWLEDGE CREATION AND COMMERCIALISATION
PROCESSES IN LATVIA

This chapter consists of 33 pages, which include 9 tables and 7 figures.

3.1. Evaluation of the Latvian Knowledge Creation Process:
Results and Issues

In analysing the development of scientific activity in Latvia, notice is taken of
the theory of succession as described previously in this study in subsection 1.2 and
an evaluation is undertaken of the evolution and development of scientific activity
in Latvia — since its beginnings — analysing the influence of research activities as
well as endogenous forces in the economy and the importance of these
characteristics.

Latvian science has established important and long-standing scientific traditions
— especially in the natural sciences and medicine — it also had well-developed
contacts with researchers in Russia, as well as in Western Europe during the 18th
and 19th centuries. After World War II, when Latvia was occupied and became a
part of the Union of Soviet Socialist Republics (USSR), science in Latvia as well
as in other Baltic republics — Estonia and Lithuania — successfully developed a
number of research branches that were in concordance with the interests of the
military industry of the USSR (Kristapsons et al., 2003). Research in Latvia was
especially developed in the areas of physics (magnetic hydrodynamics, solid state
physics), polymer mechanics, informatics, chemistry (medical and heterocyclic
compound chemistry, plasma chemistry, and wood chemistry) as well as virology,
molecular biology and hydrobiology (R&D in Latvia..., 2008). Along with
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internationally acknowledged achievements in basic research, the Baltic region
was one of the few regions in the USSR that sold licenses for research products
(Kristapsons et al., 2003).

The development of scientific activity in the national innovation system has
been determined as one of the priorities for the future economic growth of the
state and, therefore, it is critical to analyse the existing contribution of scientific
work and its model of financing.

A Description of Latvian Scientific Activity and of the Existing Financial
Model

In her review of R&D expenditure in Latvia, the author of this doctoral
dissertation has observed that in the time frame from between 2000 until 2009 this
increased gradually but with the 2009 economic crisis and subsequent
consolidation of the state budget, and, as well, due to changes in EU structural
funding planning for the period, financial support was decreased by 50 %. As if to
make up for this, EU structural funding in 2010 exceeded the volume for R&D,
which was allocated without EU structural funds involvement. Such an occurrence
is evidence that EU structural fund co-financing is being used as an alternative to
financing from other sources, primarily from the higher education sector.

The reduction in funding for R&D in Latvia for 2009 and 2010 had a negative
effect on the number of internationally submitted applications for patents by
Latvian inventors. The modest number of international patent applications from
Latvia is connected not only with the issue of insufficient funding, inadequacies
within the legislation on the question of securing intellectual property rights (see
section 2.2. of this study), but also on the terms of the existing scientific activities
financing model. For example, in evaluating the financial allocation over the past
five years for registered international patents or licences, neither their number nor
citation index has been recorded, nor, over the past five years, has there has been
any accounting of the number of licences or patents that have been sold.

In analysing the funding model for scientific activity, the author of this study, in
addition to the aforementioned, concludes that it is fundamentally inadequate,
because:

— in assessing the cited number of scientific publications, the importance of the
citations index is not taken account of and, therefore, there is no generally
accepted, objective or comparative and easily accessible or verifiable way or
criteria for making an evaluation on the quality of any such scientific
publications;

— in an evaluation of the contract work records for scientific and research
activity, there is no account of the number of these contracts. And with this
state of affairs there is a situation of imbalance in that — it is seemingly quite
possible for one institution that has realised only two research and scientific
work contracts during a concrete period of time, to receive the same amount of
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points as some other institution that has realised 100 research and scientific
work contracts.

The author of this doctoral dissertation considers that, by acting to correct these
inadequacies, it should be possible to improve the model of funds distribution and
thus further stimulating and improving the scientific and technological results in
terms of quantity and quality, at the same time serving to better guarantee the
allocation of funding appropriate to observed quality of work from an institution.

International Co-operation and Accessible Foreign Financial Instruments

In order to analyse initiatives and financial instruments that are available to
Latvia for R&D, the author of this doctoral thesis grouped all available government
financed and foreign co-financed financial instruments into five categories: (1) EU
structural funds — ESF un ERDF; (2) European initiatives and international
programmes — 7" Framework Programme, COST and EUREKA; (3) national
budget financing — basic financing, Latvian Science Council grants, State Research
programmes, Market Oriented Research programme; (4) financing schemes — seed
capital, EM un LIAA programme; (5) international and bilateral agreements.

Latvian scientific institutions actively participate in international research
programmes, for example, during the 7" Framework Programme (2007-2013)
Latvian participants submitted 644 project applications and 146 of these were
accepted for financing. The percentage success rate of Latvian participants, as the
number of supported projects shows, is relatively high — 17% in the year 2008, but
in 2010 it was up to 22.32 % (in comparison to the EU average in 2010 — 21.68%)
(Balinpa, 2011). Taking note of the relatively few numbers of scientists in Latvia
per capita, by comparison with other EU Member States, this is a significant
achievement for Latvian scientists.

In any analysis of the impact of EU structural funds on the Latvian economy, it
is important to recognise not only the financial impact but also the achieved
results. The realisation of EU funded activities for the planning period 2007 —
2013 had an instant impact on the economy by securing 1,780 jobs and thus
adding to the budget through income tax, to an estimated value of 24.75 million
euros for the period 2010 through to 2015.

Taking note that the existing project realisation period commenced at the end of
the year 2009 and will conclude on 31 August 2015, the calculations account for
50 units of time measured in months and, for this effort, it was projected that the
combined remuneration for EU structural funds project scientists would be 112.8
Million EUR. The average monthly remuneration for one Latvian scientist who is
employed in an EU structural funds co-financed project is in the order of
1,267.48 EUR.

The Problem of Aging Scientists and the Risk to the Critical Mass of Young
Scientists

Among the academic and scientific fraternity there is an opinion that graduate
doctoral scholars i.e., those who have been awarded doctoral degrees, must be
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competitive at an international level. Nevertheless it is not only quality that is an
issue but also that there should be a sufficient quantity of doctoral students. To
increase the number of doctoral students and tertiary level graduates, as well as to
support post-doctoral research, the EU structural funds contribution for the period
2004 — 2006 was to the order of 11.7 million LVL under: 3.2.3.1. sub-activity
“Support for doctoral programmes and post-doctoral research” implemented
project (ESF project). Support to the five largest universities in Latvia, for the
realisation of ESF projects, was allocated for doctoral studies and post-doctoral
studies in the Environmental sciences, Engineering sciences, and Technological
sciences, as well as in Medicine, Agriculture and Forestry.

Overall, ESF projects have achieved the following outcome (in brackets is an
indication of the EU structural funds planning document original indicators of
expectations):

— received support for 1124 (807) doctoral students and scientists;

— completed doctoral dissertations: 252 (240) doctoral students;

— doctoral students or research scholars who have published scientific articles

within the project framework: 1432 (686);
— doctoral students or research scholars who have participated in scientific
conferences within the project framework: 1534 (950).

In observing that the number of achieved results within the project framework
have exceeded EU structural fund original planning document projections and
control indicators, the author of this study is of the opinion that the projections
were overly conservative and thus not conducive to an effective utilisation of EU
structural funds financing.

Furthermore, in the planning of control indicators, there was no emphasis placed
on an increase in the number of doctoral degree graduates, as the achievements
indicator definition “The number of doctoral candidates who have completed their
doctoral dissertations” does not suggest any obligation that they must gain the
degree. This is a situation that requires a critical evaluation of the effectiveness of
the invested financial resources if, for an investment of 11.7 million LVL, only
some 252 doctoral students of the total of 1124 ESF project supported doctoral
students and PhD candidates have completed their doctoral dissertations and
graduated.

Bearing this in mind, the author of this doctoral dissertation considers that it is
necessary to investigate whether, in fact, at the conclusion and realisation of ESF
projects, these higher education institutions employ a proportionally greater number
of scientists in the age group up to 35 compared to the middle period of the project
being implemented (i.e., in 2008).

The results of this study show that:

1) the age of scientific staff in the structure of higher education institutions and
research institutes has an insufficient long term prospect, as in the year 2008
the higher education sector in Latvia had 697 employees who were 65 years
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2)

and older; in addition to which 27% of all employed scientists in the higher
education institutions had already attained pensioner status (62 years of age);
the schools of higher education that have realised ESF projects show better
indicators with regard to the employment of younger scientists (in 2008) as the
majority of their staff are in the age group 25 to 34 (140 of the 190 scientists in
the age group to 34 are employed at institutions that have realised ESF
projects). The majority of young scientists are employed by the University of
Latvia — 91 scientists — 48% of all scientists in that age group.

Following an analysis of the impact and increase in the number of doctoral

candidates as a result of support allocated by EU structural funds for the period
2004 — 2006, the following factors were identified that, until 2010, directly
delayed any increase in the number of doctoral students (MeZeniece et al., 2010):

— an insufficient number of state budget financed student positions for doctoral

candidates: in the 2009/2010 academic year only 1462 doctoral students, or
68 percent were studying with financial support of the state budget, but 32
percent were studying at their own expense (Melnis, Abizare, 2010). By
comparison, for the academic year 2011/2012 there were 1689 doctoral
students in receipt of guaranteed funding from the state budget i.e., 67 percent
whereas 33 percent of students were studying at their own expense. (Parskats
par Latvijas ..., 2012);

— the high cost of doctoral studies fees for students paying from their own

resources (from 1,350 to 6,000 EUR);

— the conservative state stipend amount of 114 EUR per month for 11 months

of the year, which may be offered to students receiving financing from the
state budget, and 85 EUR per month for 11 months of the year from a credit-
type scholarship which is available to all successful doctoral students
(Noteikumi par stipendijam, 2004). The credit-type scholarship that is
available is offered on condition that after five years from the date of
commencement of doctoral studies the student must be awarded a doctoral
degree, otherwise the stipend will have to be repaid (Noteikumi par
stipendijam, 2004).

Additional attention must be paid to the notable reasons for delay — lack of

motivation for the acquisition of a doctoral degree qualification. This may be the
result of one or various separate or unintentional factors (Mezeniece et al., 2010):

— an antiquated or inadequate scientific infrastructure still to be found in a

majority of higher education institutions or scientific institutes;

— an insufficient inclusion of master’s and first year doctoral students in

scientific projects;

— an insufficient inclusion of doctoral or post-doctoral students in academic

work (see Fig. 3.1);

— the low level of salaries for academic personnel and an unattractive system of

compensation for scientific workers;
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— the existing insecurity that the holder of a doctoral degree is very often not
wanted in the jobs market and that, due to the rather high degree of specific
educational qualification, is a more likely candidate for becoming a part of
the unemployed population;

— a system of remuneration both in public administration or in the private sector
that does not provide for a higher rate of pay appropriate to the level of higher
educational qualification of the employee or public servant.

So as to lessen the above described factor influence and to increase the number
of doctoral graduates, as well as to attract younger scientists to become involved
in research, there are several measures and activities being initiated over the 2007
— 2013 ES structural funds planning period, with co-financing, that should serve to
improve the infrastructure in higher education institutions and scientific institutes:

— 2.1.1.3.1. sub-activity “Development of Research Infrastructure” (171.5
million EUR);

— 2.1.1.3.2. sub-activity “Improvement of IT Infrastructure and IT System for
Research Needs” (17.6 million EUR);

— 3.1.2.1.1. sub-activity “Modernization of Premises and Devices for
Improvement of Study Programme Quality at Higher Educational
Establishments, including Provision of Education Opportunities for
Individuals with Functional Disabilities” (143.2 million EUR) (Darbibas
programmas ,Uznemgjdarbiba..., 2007; Darbibas programmas
,Infrastruktiira..., 2007);

1.1.1.2. aktivity “Attraction of Human Resources to Science” (57.3 million EUR,
within the framework of which young scholars, master’s students and doctoral
candidates might be encouraged to participate in scientific research projects
(Darbibas programmas ,,Cilvekresursi..., 2007). Especially for the purpose of
decreasing the effects of particular factors, the EU structural funds, for the
planning period 2007 — 2013 1is realising 1.1.2.1.2. sub-activity “Support to
Doctoral Studies”. The goal of this activity is to increase the number of specialists
within all educational divisions, who have attained the highest academic
qualification (a doctoral degree). Within the framework of the project there are
some grants available within the activities: a first ‘call for project proposals’ at
854 EUR per month for first and second year doctoral students and up to 1138
EUR per month for third year doctoral and PhD candidates. Within the second
‘call for project proposals’ of this activity the doctoral student could be eligible for
a grant over an eleven-month period to the following values:

— 1st and 2nd year doctoral student — no more than 640 EUR/month;

— 3rd year doctoral student, studying in a four-year degree programme — no
more than 854 EUR/month;

— 3rd year doctoral student in a three-year study programme or a 4th year
student or PhD candidate — no more than 1138 EUR per month. ...
(Noteikumi par darbibas..., 2008).
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Bearing in mind that the doctoral studies support project will reach its
conclusion on 31 August 2015, there is at present no data available within the
framework of the project that would be indicative of all results achieved to date.

Thus, to evaluate the situation for the academic year 2011/2012 with regard to
work taking place within the higher education sector, the author of this study has
made some calculations on the age of academic personnel within the structure of
Latvian higher education. (see Fig. 3.1).
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_ﬁ%%
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* 21%
age 30-39
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up to age 30 ;
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B In total research institutes of the universities in Latvia
O Privat legal entity founded institutions of higher education in total
O State founded higher education institutions which did not implement the ESF project

B State state founded universities which implemented the ESF project
ESF project — project implemented within ESF 3.2.3.1. sub-activity “Support for doctoral
programs and postdoctoral research” (2004 - 2008)

Source: author’s calculation based on data obtained from the Overview of Higher Education
in Latvia for 2011 (for the main statistical data) (Parskats par Latvijas..., 2012)

Fig. 3.1. Age Structure of Academic Personnel Working in Higher Education
Institutions in Latvia in the 2011/2012 Academic Year, %.

Notwithstanding the fact that in the Overview of Higher Education in Latvia for
2011 (for the main statistical data) (2012) the data about age structure of academic
personnel working in higher education institutions which may be seen on the scale
(see Fig. 3.1) does not concur with the Outline on Higher Education in Latvia for
2009, however it is possible to assume that the situation has improved because:

— in the year 2008 there were 190 scientists working in the higher education

sector who were 34 years of age or younger (i.e. 7 percent of all employees in
the higher education sector) whereas in the 2011/2012 academic year there
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were 256 scientists aged 30 years or younger (6 percent of all employees in
the higher education sector);

— at the same time, the balance among scientists working in the higher
education sector and who were aged 65 years or more was 27 percent of all
employees in the higher education sector in 2008 but in the academic year
2011/2012 it was already down to 17 percent.

3.2. A Description of Scientific Activity at Latvian Universities

The Higher Education Council (HEC), in the period from 9 May 2011 until 30
April 2013, realised the European Union Social Fund project “Higher Education
Study Programmes, an Evaluation and Suggestions for Improvement of Quality”.
So as to evaluate the quality and distribution, adequacy of resources and
sustainability of the higher education programme, the HEC project had undertaken
a survey of higher education institutions with regard to the areas of scientific study
and educational programmes. The author of this study has extracted some
quantitative data that has been collected from ten different areas of study. The
calculations that were utilised so as to explain higher education institution
characterising indicators reveal that:
1)the greater the ratio of student to academic staff®, the less the number of academic

publications per year per individual academic staff member. This is a negative

connection (more students — less publications) at the bachelor’s and master’s
study level, but there is a positive connection in that at the doctoral level, the
greater the number of students — the greater the number of publications. This can
be explained by the greater amount of work needed and also the expenditure of
time, that has to be devoted to the education of bachelor’s and master’s level

students, not to mention co-authorship of doctoral student publications. In such a

way, doctoral students are regarded more as an investment in the changeable,

whereas all of the student body (including doctoral candidates) are regarded as an
indicator of the result, when analysing the effectiveness of individual higher
education institution educational programmes with the DEA method,;

2)the greater the funding per individual academic staff member in a higher
education programme for the 2010/2011 academic year the lesser the number of
patents, licences, design samples and computer programs (since 2008) per
individual staff member. This is an explanation for the lack of financing for
patenting and updating of patents, a disinterest by inventors with regard to
patenting their work and some cultural attitudes with regard to the
commercialisation of knowledge. Even though the largest Latvian universities

¥ In calculating the ratio of student to academic personnel, the mean [normalizeta] student number value was
calculated according to the formula a=PLS+0.5NLS, where: PLS — full time student; NLS — part time student. At
the same time the calculations utilised the mean [normalizeta] number of academic personnel value:
b=PL+0.5NL+0.25BD, where: PL — full time employee, NL — part time employee, BD — the number of visiting
lecturers.

100



have their own established structural units that provide administrative support for

the transfer of knowledge and its commercialisation, nevertheless there is little or

no desire on the part of individual inventors to secure intellectual property rights
if their inventions have been created with state budget financial support.

The author of this doctoral dissertation proposes that greater attention must be

paid to the issues surrounding patenting, not only at a policy level, but also at the

level of each individual higher education institution, in which the supportive
administrative structural unit functions should include active co-operation for the
manufacture of the invention and its commercialisation among businesses both
locally and abroad,

3)the greater the total financial support to the academic staff of a educational
programme in the academic year 2010/2011, the greater the number of
publications per individual academic staff member. That means that a sufficient
amount of funding supports the creation of more publications per individual
academic per year. According to L.L. Glenna et al. and their 2011 study, it is
necessary to provide powerful incentives for scientific studies in association with
appropriate community-based studies foundations, which would thus allow
universities to maintain a vital and important role with regard to the completion
of basic research and not-patentable studies, as well as it would provide an
opportunity to attract private sector investment for research at universities

(Glenna et al., 2011).

There are additional and varied factors and results that can influence the
effectiveness of a university’s scientific activity and, for this reason, the author of
this doctoral dissertation has chosen to utilise a more complicated method that
allows for a better view of the relative effectiveness of the educational programme
by areas of scientific endeavour — the DEA method. In focusing the main attention
on the relative effectiveness and modelling of the scientific achievements of the
Latvian higher education scientific programme this author identifies the following
factors in the work processes of these higher educational institutions: the number of
academic personnel, the number of doctoral students and the volume of funding, as
well as the following results of the scientific work processes: educated students, the
number of graduates at bachelor’s and master’s level, the number of graduates at
doctoral level, the cumulative number of scientific publications during the period
2008 until 2010 and the cumulative number of secured intellectual property rights
during the period 2008 —2010.

The author of this doctoral dissertation agrees with the position that every single
completed study is based on the efforts and achievements of previous scholars,
and that the degree of an existing scholar’s scientific competence and ability is
directly related to the development and level of quality of achievement in the
related sphere of scientific study (Guan, Chen, 2012), which may be determined
by international evaluation. Unfortunately, such direct data on the achievements of
Latvian science is not available.
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So as to calculate the degree of effectiveness of scientific work in educational
programmes of a scientific nature and to determine the DEA calculations and
results indicators, the author of this study identified the following conditions with
regard to weights within the framework of the model:

WIS >= 0, (3 1 )
Waakmag >=0, (3.2.)
Wpok >= 0, 3.3.)
WpusL>= 0, (3.4.)
Wpar>=0, 3.5.)
Weakmag = 1.25 " Wi, (3.6.)
Wpok = 1.25 " Wpak MaG (3.7.)
where:
Wig — weight associated with result indicator “Educated Students”;

W eakmag — weight associated with result indicator “Number of bachelor and
master degree gainers”’;

Whpok — weight associated with result indicator “Number of doctotal
degree gainers”;

WorusL — weight associated with result indicator “Cumulative number of
scientific publications 2008 -2010”;

Wopar — weight associated with result indicator “Cumulative number of

secured intellectual property rights 2008 2010™.

With the conditions 3.1, 3.2, 3.3, 3.4, 3.5, 3.6, and 3.7 in the equations (further
identified as Version A) and the results and indicators of table 3.1, the relative
effectiveness of the internal aspects of the model may be calculated with the DEA
method algorithm and is reflected by table 3.1.

With an analysis of the calculations undertaken by the DEA method, it may be
seen that the most valuable results indicator in Version A is “Number of doctoral
degree gainers” as the DEA method algorithm has a weighting of Wpox = 3.961.
An almost similar high weighting algorithm calculation resultant indicator for
“The cumulative number of scientific publications in the period 2008 until 2010 -
WprusL = 3.495. Whereas the results indicator for “Cumulative confirmed number
of property rights over the period 2008 until 2010” - WpypL = 3.495. The author of
this doctoral dissertation is of the opinion that the DEA method algorithm
calculated weightings for Version A are an accurate description of the position of
the state, which 1s covered by the legislation and, as well, is an expression of its
support for doctoral projects.

Taking note that in the selection of academic staff there is a pre-determined
minimum number of publications required so that a scientist may be elected and,
that there is also a pre-determined number of publications required for the gaining
of a doctoral degree, the algorithm of the DEA method, that measures these
weightings, points to that as being an important factor.
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Table 3.1.

Education Programme Result Indicators and Relative Efficiency Scores
Broken Down by Scientific Disciplines, 2010/2011 Academic Year, Version A

Number of | Number | Cumulative (I:ll:lﬁlll)lea:lz:
Izglitibas bachelor of number of
Educated D secured .
programmas and master | doctotal scientific . Efficiency
it - students C intellectual
zinatnes virziens degree degree publications .
ainers gainers 2008 -2010 property rights
8 2008 2010
Geography, Geology 434 89 12 904 3 0.750
Philology 2245 372 13 2493 0 0.788
Veterinary medicine 307 23 7 999 46 0.381
Environmental 546 153 10 2168 69 0.895
science
Physics 272 55 13 836 5 0.780
Biology 557 42 20 977 75 0.542
Forest science 455 54 2 1382 0 0.699
Chemistry 679 151 3 2704 226 0.988
Weights |2.535 3.169 3.961 3.495 0 X
Descriptive statistics:
Minimum 272 23 2 836 0 0.381
Maximum | 2 245 372 20 2704 226 1.000
Mean 627 106 9 1591 48 0.782
Std.deviation 582 103 6 801 70 0.205

Source: author’s calculation based on data obtained from HEC project survey May 2011-

March 2012.

To calculate the effectiveness of each decision-making unit, if the government

were to direct, as a priority, the strengthening of intellectual property rights (of
course only in the areas that are able to lead to new findings) in addition to the
‘inclusions’ of Version A, the following conditions were applied with regard to the
weights within the model:

WopusL =5 Wi,
Wpar= 100" Wi,

(3.8.)

(3.9.)

where:

WopusL — weight associated with result indicator “Cumulative number of
scientific publications 2008 -2010”;

Wopar — weight associated with result indicator “Cumulative number of secured
intellectual property rights 2008 2010”

The model that utilises the conditions of Version A, and observes the limitations
within the equations 3.8 and 3.9 in its calculation, will furthermore be identified as
Version B. The DEA algorithm indicator for Version B shows that the balance of
property rights has increased and achieved the most important value Wpar =
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31.909, thus changing also the effectiveness indicators for the direction of the
majority of educational programmes.

In observing the results of the above analysis, the author of this doctoral
dissertation concludes that it is possible to guarantee an improvement of
effectiveness in university scientific activity, if the legal framework defines the
precise values of the achievable outcome and allocates appropriate funding,
especially if a major goal of the effort is to increase the number of patents granted.

3.3. An Evaluation of the Influential Factors on the Development of
Knowledge Creation and Commercialisation

So as to determine those factors which influence scientific and innovative activity,
the author of this doctoral dissertation reviewed a broad range of scientific literature
and took into consideration the previously mentioned studies. In December 2009, a
preliminary survey was undertaken in which respondents were asked to identify the
factors that delay the development of their own scientific institution (see Appendix 6
at the end of this study). In studying the survey questionnaire results, the author of
this study came to the observation that: respondents agree that there are two
important problems that result in a delayed development of individual scientific
research institutions: (a) the reduction in state budget funding and (b) evident
limitations within the relevant normative acts reveal a lack of concessions for the
realisation of innovative activity (MeZeniece et al., 2010).

So as to further analyse the influencing factors on the development of scientific
and novative work, the author of this doctoral dissertation has identified five
groups of thematic factors (for a broader discussion see sub-section 1.3 of this
study): (1) legal factor group, (2) factors of the project realisation skills, (3) factors
of the invention commercialisation, (4) financing and support mechanism factor
group, (5) efficiency factor group.

So as to identify the strength of the influence of these factors on the
development of scientific and innovative activity as well as to rank these factors
according to their importance to the promotion of the development of scientific
activity in Latvia, the author of this doctoral dissertation questioned the involved
parties and representatives from two of the main target groups:

1) representatives who were directly involved in the realisation of EU Structural
Funds co-financed projects — mostly from state scientific institutions and
higher education establishments — as well as from those research institutes that
have participated in R&D projects (altogether 819 survey questionnaires were
sent out with a 17.3 percent response rate);

2) the developers and introducers of policy on innovation, R&D and scientific
work in Latvia — state public service officials at various professional levels
who work in ministries and state agencies (203 questionnaires were sent out
with a 10.8 percent response rate).

The respondents were allowed to return replies to the questionnaires in the time
period December 2010 until January 2011 — over a period of six weeks. The
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overall field included 9,377 individuals including 9,173 persons working directly
in scientific activity (the author’s estimate according to Central Statistical Bureau
data) and also, the initiators of innovation, R&D and scientific work policy
included 203 individuals (the author’s estimate according to IZM, VIAA, EM and
LIAA data) for Latvia in the year 2010. The resultant volume of data received is
representative with a confidence level of p = 0.95. and with maximum margin of
error set at A* = 0.076.

As an outcome, a representative selection was received with 162 replies — 32 of
which were completed on paper at a group meeting at the Academy of Agriculture
and Forestry Science in Jelgava. The remaining 130 replies were submitted via the
Internet and taking advantage of the portal http://www.kwiksurveys.com survey
questionnaire (see Appendix 7 of this study).

In an effort to determine which of the previously identified factor groups most
influence the development of R&D in Latvia, respondents were asked to rank the
factors from [1] to [5] with [1] representing the strongest factor and [5] reflecting
the weakest. The figure 3.2 (below) reveals that there is a significant difference in
opinion between policy planners and the actual implementers of the projects.

Financing factors -

Commercialization of inventions _

Skills of projectrealization *
2

3
Productivity factor group *
4
Legal factor group >
m
0 1 2 3 4 5

Rank
OPolicy planers B Project implementors

0]

Avots: author’s calculation and design based on data obtained from survey December 2010. —
January 2011 g. (n-162)
Fig. 3.2. The Ranking of Importance of Scientific Activity Influencing Factors
in Promoting Innovation Development in Latvia.
Policy planners recognised the commercialisation factor as the most important
consideration whereas project workers regarded the financial aspect as being the
most critical. It is noteworthy to observe that policy planners rated the financial
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aspect only in fourth place of importance, placing the skills of project realisation in
second place, and in third place — the productivity and effectiveness factors grouping.
Figure 3.2 (above) reveals the variety and differences of opinion that exist
between project workers and policy planners. This suggests that, at present, there
1s no united vision among the involved parties as to a clear direction - neither for
the national innovation system nor on the necessary pre-conditions for the
development of such a vision.

The author of this doctoral dissertation is of the opinion that in order to promote
the stable development of a national system of innovation it is critical to delimit
the differences and that policy makers should take a greater interest in the opinions
of scientists and businesses, at the same time allowing for a greater inclusion of
these partners in the decision-making processes.

The author of this doctoral dissertation considers that it would be necessary to
investigate the Danish experience in this area. Denmark has encountered similar
economic environment problems to those in Latvia, for example, a lack of co-
operation between local businesses (Humphrey, Schmitz, 1995). The model of
Capitalism being implemented in both Denmark and Latvia is based on the
German Holdings model; whereas Finland has a model that is more closely related
to the American shareholder 1dea, which 1s based on the Stock Market and not on
banks. (Boronenko, 2009).

In 1994 the Danish Ministry for Trade and Industry commenced a programme for
the business sector “Business development in Central and Eastern Europe”. This
sector programme had three sub-programmes. Business to Business (BtB) was the
main project of the three sub-programmes and it was implemented during the period
1994 until 1998. The overall goal of the BtB programme was to support the creation
of a strong private sector in Estonia, Latvia, Lithuania, and Poland as well as in the
St. Petersburg region (Programmes for Open States) focusing on a strengthening of
the SME sector. This scheme was noteworthy for a variety of reasons:
1)it showed that it is possible to stimulate cross-border co-operation and the

creation of networks and to achieve positive results;
2)while cross-border co-operation and the creation of networks among partners is

not an obligatory aspect, there must, however, be a compatible degree of

development and competences — in contrast to co-operation in the area of R&D

where a high degree of competence is essential. This scheme shows that the

rewards can be mutually beneficial: the partners involved may enjoy a differing
degree of benefits from this form of co-operation and network building.

3)nevertheless, businesses should not be forced to co-operate and build networks
with partners that have not been chosen by the businesses themselves, or with
whom they would otherwise not be co-operating if it wasn’t because of some
subsidy.

The scheme shows that it is possible to benefit from cross-border co-operation
and the building of networks that attract subsidies. And more concretely, there is a
situation that is similar in characteristics to the previous two schemes (mentioned
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above) for cross-border co-operation and the stimulation of network building with
the assistance of various partners and which can serve to build up results-oriented
competence improvement in the longer term, and, in many of these instances thus
creating a positive contribution to economic development (Christensen, 2000)

In Latvia, the creation of economic clusters is still in its developmental infancy,
thus, to benefit from the Danish experience and adapt it to the Latvian
circumstances, it would be preferable to promote co-operation among businesses.
An important aspect for the commencement of joint co-operation would be to be
able to take advantage of all stimuli that the business climate offers.

The author of this doctoral dissertation recommends the engagement of EU
structural funds support for the planning period 2014 — 2020, so as to draft a
support programme that would serve to strengthen co-operation between business
and science, and that takes advantage of the ‘mentoring’ approach in which
academic personnel and researchers (especially doctoral students and young
researchers) can learn from the business world and even initiate and undertake
their own business enterprise. Such a programme would promote co-operation
between business and science and would provide for a deeper understanding about
each other’s professional perspectives and priorities. It would also serve to
develop networks in a far more effective manner, thanks to the alternation of roles,
in which scientists can learn from businesses and vice-versa.

4. RELATIVE EFFECTIVENESS AND THE LINK TO
ECONOMIC GROWTH AS AN OUTCOME OF THE
INTERFACE BETWEEN KNOWLEDGE CREATION AND
COMMERCIALISATION

This chapter consists of 11 pages, which include 3 tables and 1 figure.

So as to more concretely describe the process of innovation, which, according to
the author of this doctoral dissertation, fits in with the conceptual model of
innovative process (Guan, Chen, 2012), it is necessary to recognise innovation as
being a two-stage process. Innovation, of itself, consists of two mutually connected
yet independent systems — knowledge creation and knowledge commercialisation.
To evaluate the necessary resources 1.e., inputs and outputs, for the functioning of
this system effectiveness, the author of this doctoral dissertation utilised the DEA
method, with which it is possible to identify the comparative effectiveness of some
of the sub-processes in Latvia, the remaining new EU Member States, as well as for
Denmark, Finland, and Sweden — being representative of the leading EU innovation
economies (Innovation Union Scoreboard, 2012). The main advantage of this is that
the DEA method belongs to the non-parametric approach (Zhou et al., 2008).
Furthermore DEA is based on a border analysis technique, which, as the model
develops, ‘floats’ individual linear surfaces above empirical observations (Cooper
et al.,, 2004). In this way a comparative effectiveness border line is created upon
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which may be found one or more of the relatively effective decision-making units
(in this dissertation — states).

Knowledge production process input variables: (1) total gross domestic
expenditure on R&D (GERD) all sectors, (2) total R&D personnel all sectors in full
time equivalent; and output variables: (1) total graduates at the master’s level
(ISCED 5), (2) total graduates at the doctoral level (ISCED 6), (3) patent
applications to the European Patent Office (EPO) by priority year at the national
level, (4) international scientific co-publications.

Graduates at the level of ISCED 5 — master’s degree or equivalent holders and
graduates at level ISCED 6 — doctoral degree graduates — are included as indicators
of the results since both graduate level individuals participate in scientific activities
1.e., conduct surveys and write scientific papers for publication together with their
course supervisors or other colleagues. The terms for weights of these indicators
(see the equation 4.13), is determined on the basis of the general assumption that
research effort for a master’s degree is made up of 25 % of the total work whereas
in a doctoral programme it accounts for 75 % of the scientific research effort.

The author of this study assumes that each individual decision-making unit
(DMU) — an EU member state — has m' mputs Xj;; (1,=1, 2, ..., ml).

The mathematical formulation of the model is:

gl’l;la)si (= s(izzlls; + ;S:)) , 4.1.)
Dt =, T (4.2)
j=1
Zy;fj/lj _S: =Jio s s (43)
j=1
Y4, =11 4.4.)
j=1
4 =0 (4.5.)
4, 20,VjeJ (4.6.)
57 >0,s; 20,Vi,j,r ’ e

where:

x; — the i-input of DMU j;

Y, — the r-output of DMU j;

0 — the efficiency score of considered DMU;

> 4, =1 —is the constraint of convexity (BCC model);

Jj=1

s; — input slack parameter;

st — output slack parameter;

A, =0 — constraint for applying the superefficiency measure;
& — error.
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For the calculation of efficiency for each DMU such constrains for weights were
added:

WGRED: 1, (47)
Wrppers= 1, (4.8.)
W 1scps >= 0, (4.9.)
\\% ISCD6 == O, (410)
Wpatent >= 0, (4.11.)
Wintem.co-publ. >= 09 (4 12)
Wiscps / Wiscps = 0.25, (4.13.)
where:
WareD — weight associated with input indicator “Total GERD all sectors,
thousand EUR”’;
Wripers — weight associated with input indicator “Total R&D personnel all
sectors, full time equivalent”,
Wiscps —weight associated with output indicator “Total graduates
(ISCED 5)”,
Wiscps — weight associated with output indicator “Graduates (ISCED 6)”,
Watent — weight associated with output indicator “Patent applications to

the EPO at the national level”,
Wintern.co-publ. — Welght associated with output indicator “International scientific
co-publications, year 2010”.

An analysis of the results of DEA modelling reveals that the most valuable aspect
of knowledge creation under such conditions, and in conformance with the
calculation of the algorithm for the model, is to be found in the number of
applications for patents at the European Patents Office (EPO) (32.855), while the
results indicator for international scientific effort co-publication — is zero.

In accord with the results obtained from this model, the relative effectiveness of
knowledge creation in the new EU Member States is less than for the
Scandinavian countries. (Denmark (E,px = 0.813), Finland (E,; = 0.656) un
Sweden (E,g = 0.861), 1.e., it appears as a greater number than the measure of a
standard error less than the average indicator of relative effectiveness), whereas the
indicator of effectiveness in Estonia and Slovakia is 1 (see table 4.1).

By utilising the model algorithm calculation for commonalities according to
rule, it is possible to determine the overall financial allocation that should be
invested into R&D in Latvia — on the basis of the existing numbers of personnel
and so as to guarantee an equivalent funding per individual full-time R&D
employee (FTE) expression with regard to the total funding for R&D in Latvia:

— 1t must be at least 207.65 Million euro in accord with the Estonian level;
— 1t must be at least 787.36 Million euro in accord with the Danish level;
— 1t must be at least 644.78 Million euro in accord with the Finnish level;
— 1t must be at least 970.92 Million euro in accord with the Swedish level.
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Table 4.1

Input and Output Data and Efficiency Scores of the New European Union
Member States (EU12) and Scandinavian Countries for the Knowledge

Production Process Beginning in 2006 and Ending in 2009

Input indicators, 2006 Output indicators, year 2009

Total GERD Total R&ll) Total Patent International E

Country all sectors, aﬁfrsse(::?gfs gra(;)liztes Graduates | applications to scientific co- <2

thousand full time’ (ISCED 5) (ISCED 6) | the EPO at the publications, E

EUR . national level year 2010
equivalent
Bulgaria 121 197 16 321 63 926 680 9 190 0.619
Czech Republic 1 760 648 47729 107 981 2418 236 428 0.483
Estonia 150 991 4741 12 518 154 44 491 1.000
Cyprus 62 363 1225 4 956 26 8 675 0.495
[ Lavia [ 11234 6520 28297]  163[  20] 1322|0765
Lithuania 190 512 11443 48 509 410 14 199 0.431
Hungary 882 419 25971 76 371 1434 215 328 0.853
Malta 31254 862 3128 18 6 241 0.668
Poland 1512565 73 554 630 849 4972 260 186 0.876
Romania 444 098 29 340 343 745 4 454 38 118 0.893
Slovenia 483 812 9793 20 086 459 126 750 0.873
Slovakia 216 562 15029 83 461 1 949 48 333 1.000
Denmark 5419 522 44 878 54 287 1151 1337 1301 0.813
Finland 5761196 58 257 47 337 1956 1149 1113 0.656
Sweden 11721 757 78 715 65 075 3559 3073 1306 0.861
Weight 1 1 0.0082 0.0328 32.8550 0 -
Descriptive statistics:

Minimum 31254 862 3128 18 6 118 0.431
Maximum| 11 721 757 78 715 630 849 4972 3073 1306 1.000
Mean 1924 748 28292 106 035 1587 439 519 0.752
Std.deviation 3 285 555 26 196 166 732 1630 839 418 0.184

Source: author’s calculation based on data obtained from Eurostat and Innovation Union
Scoreboard 2011

Bearing in mind the existing number of scientific personnel employed in Latvia
— for an improvement of effectiveness until it reaches a ‘representative state’ level
and to be able to promote the results of its scientific creative processes, for
example, at the standard of the EPO — Latvia would have to offer at least:

— 61 patents per year, so as to achieve the Estonian effectiveness level;

— 194 patents per year, so as to achieve the Danish effectiveness level;

— 129 patents per year, so as to achieve the Finnish effectiveness level;

— 225 patents per year, so as to achieve the Swedish effectiveness level.

To calculate the relative effectiveness of knowledge commercialisation the
following conditional indicators reveal the relative degrees of importance:

WATP.exp.> = WIeg.érz:
Wrazpyn > =0,

where:

(4.14)
(4.15.)

Watrexp. — Welght associated with output indicator “High-tech exports in total

exports”;
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Wienar, — weight associated with output indicator “Revenues from abroad
registered licenses and patents, as % of GDP”;

Wrazpvn — Weight associated with output indicator “Total value added created
in production (except construction), euro per inhabitant”.

The calculations for relative effectiveness of knowledge commercialisation
reveal that Cyprus (Excy = 1.00), Slovakia (Exsp = 1.000) and Malta (Eyy = 0.800)
are comparatively more effective in their knowledge commercialisation. The
relative effectiveness of knowledge commercialisation in Latvia has been calculated
with an indicator value of E,;v=0.555, which is just a little above the arithmetic
mean relative effectiveness value of (E,=0.509) for the state. Whereas, with the
Scandinavian countries and Estonia, and as well as with Slovenia, the relative
degree and effectiveness of knowledge commercialisation is comparatively the
lowest. This may be explained by the fact that in these countries the state
investment in R&D outweighs the results achieved, whereas the other states, in
which investment in knowledge commercialisation is weak or average, the results
indicators are the highest, so therefore they make comparatively better use of their
available meagre resources.

The influence of the innovation process on economic growth in developing states
and 1n states that are in transition from a planned economy to a market economy has
been studied by many researchers. K. Lee and S.M. Kang (2007) discovered the
positive impact of innovation on the productivity of the workforce, but there was no
correlation found between product innovation as an outcome of any change in
labour productivity. By comparison, M. Goedhuys et al., whose considerable
scientific studies implemented Productivity and Investment Climate Survey data,
failed to discover any statistically significant confirmation of the influence of
innovation on labour productivity (Goedhuys, 2007ab; Goedhuys et al., 2008ab).

M. Srholec’s 2009 study, based on data of the Combined Innovation Distribution
from 42 states, showed that various national factors also impact upon a business’
ability to derive benefit from its technological resources. For example, businesses
that are to be found in a state with a high intensity of R&D activity, gain a notably
greater benefit from their own investment of financial resources into R&D as
compared to similar business enterprises that exist in a much lower R&D conscious
environment. From this it is clear that the state and business potential for
development does have an interface (Fagerberg, Srholec, Verspagen, 2009).

Taking note of all of the afore-mentioned, the author of this doctoral dissertation
considers that, also as a result of this study, and through the elaboration of a
dynamic innovation processes model, it is possible to explain the interaction
between the sub-processes of knowledge creation and commercialisation, as well as
the link between the innovation process and economic development.
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S. INTERACTION BETWEEN KNOWLEDGE CREATION
AND COMMERCIALISATION AND THE LINK TO
ECONOMIC GROWTH

This chapter consists of 28 pages, which include 13 tables and 6 figures.

5.1 The Basis for Choice of Methods Utilised in Analysing the Links between
Innovation and National Growth

In recognising the multi-layered (i.e., the existence of two mutually linked sub-
processes) nature of the innovation process and the great number of possible
influential factors (see table 5.1.), the author of this doctoral dissertation has
utilised a multi-level modelling method for the basis of her economic model. To
the mind of this author, a one-level regression model — the regression of one factor
or multi-factor regression — does not provide a correct solution for such a
complicated process as innovation, because the innovation process is, at any one
time, influenced by many, quite often mutually related (co-linear) factors. So as to
analyse the influence of innovation on economic development at macroeconomic
level, a preference was made for the multi-level modelling method — Partial Least
Squares (PLS), by which it is possible to describe the chain of connections and to
determine the factor coefficients of influence.

In applying the PLS method, the volume of selection may be smaller, thus the
selection must be on par with the greatest of the following: (1) ten times greater
than the scale with the largest number of causal indicators or (2) ten times greater
than the largest number of structural linkages, which are tied to a specific
construction structural model (i.e., ten times greater than the number of bullets
which, within the parameters of the model, simultancously point to one latent
variable). A weak ‘rule of thumb’ states that similar to the majority of regressions
(Tabachnik, Fidell, 1989) within the previous formulations, the multiplication
factor of five may be used in place of a multiplication factor of ten.

The PLS method is regarded as the best application with which to explain the
complex connections (Fornell, Lorange, and Roos, 1990; Fornell and Bookstein,
1982). Wold (1985) wrote: application of the PLS method is more useful in larger
models in which the group variables and common parameters become more
meaningful than in individual variables and parameters.

Utilising PLS method, the model created consists of an outer and an inner
model. The inner model is formed by latent variables, i.e., variables that are
calculated inside the model but based on outer model factor values and on defined
interactions between these latent variables and which are not able to be described
directly by one or more of the existing external model factors. In noting that each
and every observation is possible to be described in two ways — by evaluating the
causes or effects — we can differentiate the two types of constructions as being
formative or reflective. Taking into consideration that the latent variables of the
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newly created model, are, in essence, explained by the reflective external model
internal indicators, it 1s thus understood that any errors remain outside of the
internal model. In the case of the reflective model, as a contrast to the formative
model, it is possible, without any concerns, to exclude the external model existing
factor if its impact is regarded as being weak, or whether its removal serves to
improve the value of the overall model. With PLS modelling it is possible to
perform all of the defined regressions simultaneously, taking account of the
determined links between the inner model latent variables as well as by calculating
the influence of factor strength of the outer model.

5.2. A Model for the Evaluation of the Links Between Scientific and
Innovative Activity and the Growth of the State.

Within the framework of any concrete state NIS, an innovative process is being
realised that is inclusive of the sub-processes of knowledge creation and
commercialisation. Furthermore the overall innovation process is being both
promoted and, at the same time, held back by a variety of existing factors from
outside the NIS. So as to elaborate possibly the most all-encompassing model for
the evaluation of knowledge creation and commercialisation processes and their
links to state development, the conclusions of the study by Guan and Chen (2012)
were of particular value, as they defined eight external environmental factors:
intellectual property rights; a legal environment for the development and
utilisation of technology; an openness to international investment and marketing;
financing for R&D in the business sector; university achievement in R&D; access
to venture capital; co-operation between universities and industry and co-operation
between entrepreneurs for the development of technology.

Within the scope of this doctoral dissertation a comparative study of the EU 15
and EU 12 Member States has been undertaken. The number of observations in
the model 1s respectively for 15, 12, or 27 of all of the EU Member States if they
are regarded as a whole, multiplied by the number of years analysed in the model.

In developing the model, the author of this doctoral dissertation determined the
following algorithm calculations for six of the latent or hidden variables:
investment in R&D; co-operation between businesses and scientists; ability of
scientists to create inventions; ability of businesses to commercialise knowledge;
business environment and economic growth. The latent variables have been
calculated appropriate to each of the latent variables that are connected with the
indicators included within the external model (See Table 5.1.).

The factors that are included in Global Competitiveness Reports are, for the
most part, calculated with an accounting for the opinion of the enterprises and, as
such, these are a valuable source of information on individual business
achievement and for evaluation of the analysis of the existing degree of innovation
system achievement with the state. Entrepreneur evaluations of the influential
factors on the development of innovation have bseen standardised in a ratings
scale of from 1 (the most negative evaluation) up to 7 (the most positive
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evaluation). It is possible to include this data, without any conversion, in further
calculations using the PLS method because, essentially, all of the data is directed
in the same way, i.e., the data is increasing from the lowest evaluation to the
highest. While the indicators of enterprise receptors are subjective, this
information source is valuable for an evaluation of the achievement of the
business, thus the author of this doctoral dissertation has used this data together
with other financial indicators.
Table 5.1
Indicators Used for Elaboration of the Model, their Acronym, Definition,
Source of Data and Time Period

Outer model Outer model Time
indicator indicator Outer model indicator definition Source of data .
. period
acronym complete title

Al GRED Expenditure Total intramural R&D expenditure higher | Eurostat database | 2005.-
R&D higher | education sector, euro per inhabitant 2009.g.
education sector

Priv._. GRED | Expenditure Total intramural R&D expenditure business | Eurostat database | 2005.-
R&D business | enterprise sector, euro per inhabitant 2009.g.
enterprise sector

Gov_GRED | Expenditure Total intramural R&D expenditure public | Eurostat database | 2005.-
R&D public | sector, euro per inhabitant 2009.g.
sector

Inov._MVU s | Innovative Sum of SMEs with innovation co-operation | European 2005.-

ad SMEs activities, i.e. those firms that had any co- | Innovation 2009.g.
collaborating operation  agreements on  innovation | Scoreboard,
with others activities with  other enterprises or | Innovation Union
institutions in the three years of the survey | Scoreboard
period (% of SMEs)

Ul sad P&A | University- To what extent do business and universities | Global 2005.-
industry collaborate on research and development | Competitiveness | 2009.g.
collaboration in | (R&D) in your country? (1 = do not | Report
R&D collaborate at all; 7 = collaborate extensively)

PatPiet.iedz | Patent Patent applications to the EPO by priority | Eurostat database | 2005.-
applications to | year at the national level per million 2009.g.
the EPO population

ZIK Quality of | How would you assess the quality of | Global 2005.-
scientific scientific research institutions in your | Competitiveness | 2009.g.
research country? (1 = very poor; 7 = the best in their | Report
institutions field internationally)

ZIP Availability of | To what extent are scientists and engineers | Global 2005.-
scientists ~ and | available in your country? (1 = not at all; 7= | Competitiveness | 2009.g.
engineers widely available) Report

Z publ Scientific ~ and | Scientific and technical journal articles refer to | The World Bank | 2005.-
technical journal | the number of scientific and engineering articles | Database 2009.g.
articles published in the following fields: physics,

biology, chemistry, mathematics, clinical

medicine, biomedical research, engineering and

technology, and earth and space sciences.

IS Capacity for | In your country, how do companies obtain | Global 2005.-
innovation technology? (1 = exclusively from licensing | Competitiveness | 2009.g.

or imitating foreign companies; 7 = by | Report

conducting formal research and pioneering

their own new products and processes)
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The end of Table 5.1.

Outer model Outer model Time
indicator indicator Outer model indicator definition Source of data .
. period
acronym complete title
RPA Production In your country, how sophisticated are | Global 2005.-
process production processes? (1 = not at all— | Competitiveness | 2009.g.
sophistication labor-intensive  methods or previous | Report
generations of process technology prevail;
7 = highly—the world’s best and most
efficient process technology prevails)
SATUL Firm-level To what extent do businesses in your | Global 2005.-
technology country absorb new technology? (1 = not at | Competitiveness | 2009.g.
absorption all; 7 = aggressively absorb) Report
UID Business Firms expenditure for innovation in 2008 | European 2006.-
Innovative compared to. 2006 and in 2009 compared | Commission, 2009.g.
Activity to. 2008. 2009

ATVI Government Do government procurement decisions | Global 2005.-
procurement of | foster technological innovation in your | Competitiveness | 2009.g.
advanced country? (1 = no, not at all; 7 = yes, | Report
technology extremely effectively)
products

1A Intellectual How would you rate intellectual property | Global 2005.-
property protection, including anti-counterfeiting | Competitiveness | 2009.g.
protection measures, in your country? (1 = very weak; | Report
7 = verystrong)

SmA Brain drain Does your country retain and attract | Global 2005.-
talented people? (1 = no, the best and | Competitiveness | 2009.g.
brightest normally leave to pursue | Report
opportunities in other countries; 7 = yes,
there are many opportunities for talented
people within the country)

IKP p Gross domestic | Gross domestic product at market prices, | Eurostat 2008.-

product growth | percentage change on previous period database 2012.g.*

Kapit p Gross capital | Gross capital formation growth, percentage | Eurostat 2008.-
formation change on previous period database 2012.g.*
growth

PVN p Growth in gross | Gross value added, percentage change on | Eurostat 2008.-
value added previous period database 2012.g.*

Prod p Labour Real labour productivity growth per | Eurostat 2008.-
productivity employed persons, percentage change on | database 2012.g.*
growth previous period

*2012 prognosis

Source: author’s calculation based on data obtained from FEurostat; based on Filippetti,
Archibugi, 2011, Eurostat, European Innovation Scoreboard (2006-2010), Innovation Union
Scoreboard 2011, Global Competitiveness Report (2006-2012) and The World Bank database data
As with the Triple Helix model, the NIS consists of three process participants —
the state, university and industry. The model that has been elaborated for this
doctoral dissertation included all participants of the Triple Helix and accounted for
their mutual interaction (see fig. 5.1) including:
— the state — scientists = state allocated funding for scientific work and to
promote the opportunity for scientists to create knowledge;
— entrepreneurs — scientists = co-operation between businesses and scientists
influences the ability of scientists to create inventions;
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— scientists — entrepreneurs = the scientist’s ability to create inventions
impacts on business ability to commercialise this knowledge.

— the state — entrepreneurs = state created and maintained business
environment, the allocation of funding for R&D, as well as the impact of
state policy on entrepreneurs ability to commercialise knowledge.

Pat ES iedz| | ZIK | | zip | [zinPuUBL |
0.809 924 0,487 0,208
0,894

KP_p

0,859
II'IDV_MVU_Sad‘ |UI_5ad_P&A Abilirof scigfitists fo create inventions 0,903

0,35

(h854 0,919 . 0,716

s ns60 | PYNP
0,681 . Economic growth

1039 Prod_p

Co-operation: bushesses - scientists
Ability of businesses togcommrcialise knowledge
0,825 0,803
Investments in RED : 0.966 0874 020 0,412
' ’ ' Business environment
0,000
¥ 0,000
| s | | ReA | [sAaTul| | uD |
0,764 roes 926 0775 04922  B.361
| ALGRED |  |Gov_GRED|  |Priv_GRED| avi] [ ] [sma ]

* in the calculation for latent variables of economic growth, the related indicator descriptive
data over three years is a result of actualised investment in R&D. The investment information
in R&D includes the overall amount of allocated R&D funding over the past five years.

Source: author’s calculation and design by SmartPLS software (Ringle et al., 2005) based on
Filippetti, Archibugi, 2011, Eurostat, European Innovation Scoreboard (2006-2010),
Innovation Union Scoreboard 2011, Global Competitiveness Report (2006-2012) and The
World Bank database data

Fig. 5.1. Model, the Calculated Coefficients for Knowledge Creation and
Commercialisation Links to the Economic Growth in the
EU 15 Countries, 2008-2009.

With the aid of the software SmartPLS (Ringle et al., 2005), the author of this
doctoral study has created an economic model (see Fig. 5.1 and 5.2). The period
of time that was selected for analysis was from 2005 through to 2009 as the latest
statistical data and descriptive indicators of knowledge creation and
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commercialisation processes for EU Member States were available only up to the
year 2009.

The author of this doctoral dissertation is of the opinion that, by describing the
innovation process as a chain of causes, the model, in addition to the principle of
input — output has accounted for the influence of external factors, so that it may be
more completely described. The model that has evolved is capable of
simultaneously identifying the correlation between elements of the existing links
(see Fig. 5.1 and 5.2).

The latent variables within this model present “Investment in R&D” as being
essentially formative in nature. Nevertheless, in observing the rules for adaptation
of the model (Ringle et al., 2005), and so as to simplify the analysis of the model,
this latent variable is regarded as a reflective. With all of these considerations it is
thus possible to regard the model and to analyse its data as that of a reflective
model (see Fig. 5.1 and 5.2).

If the linkage coefficient values in the figures are in the range of from 0 to 0.4,
that means that there exists a weak link between the relevant elements of the
model; if the coefficient values are in the range of from 0.4 to 0.8 that means that
there is a medium degree of linkage but if the coefficient value is above 0.8 then
that means that the link between related elements is very tight (see Fig. 5.1 and
5.2). If the coefficients in the model are displayed as negative, then there is a
negative correlation between the related elements of the model.

The calculated coefficients within the framework of the model are standardised
and they describe to what degree the latent variable values have increased or
decreased, and to which an arrow (—) indicates if the latent variable factor, from
which the arrow is drawn, increases by one unit, while at the same time the
remaining variables within the framework of the model remain unchanging.

The oval shapes in the figures reflect the latent variables — and the number
indicated is the latent variable explained variance (R°). For the latent variables that
are calculated within the framework of the model (i.e., there are no arrows
directed towards them) the explained variance value is R°= 0 (see Fig. 5.1 and 5.2
— the shown values within the oval shapes).

Taking into account that the model has been elaborated using all of the
generally existing observational values, i.e., the indicators for all of the relative
model-analysed EU Member States, the calculated co-efficients (see Fig. 5.1 and
5.2) are statistically significant.

Model Testing and Perfecting

In noting that the creation and introduction of innovation is a time-consuming
process — survey taking, scientific working out and design and product steering
towards a market — that can possibly take several years, it is evident that a steady
flow of financing for R&D is required for the entire process period. Therefore, in
the process of model testing, there are two differing assumptions to consider with
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regard to the related indicators of the latent variable “Investment in R&D” and the
calculation necessary must thus account also for:

a) the invested funds in R&D for the relevant year;

b) the accrued amount of funds for R&D over the previous five years.

In observing also, that the impact of the innovation process on economic growth
1s barely felt no earlier than after three years (Furman et al., 2002; Wang, Huang,
2007), the external model for inclusive and characteristic indicators of economic
growth must include: the growth in GDP, the accrued capital base, any increase in
value added and a growth in productivity — the calculations use data with a three-
year delay (with the utilisation of data for the time period 2008 until 2012).

In her analysis of the peculiarities of the innovation process and in taking note
of the link with cyclic economic growth (Schumpeter, 1942; Bo[Sakovs, 2008;
Filippetti, Archibugi, 2011), the author of this doctoral dissertation has modelled
separately the link with economic growth prior to the crisis period from 2005
through to 2007 and during the crisis period itself from 2008 to 2009.

The model result for the period from 2005 to 2007 reveals that the link between
the ability of businesses to commercialise knowledge and that economic growth
before the crisis was weak, regardless of changes in conditions. Furthermore, in
regarding any and all of the assumptions that have been analysed in the new EU
Member States — this link is negative. The author of this doctoral study explains
this by the condition, that the internal model for economic growth is affected by
only one latent variable “Ability of entrepreneurs to commercialise knowledge”
which is calculated on the basis of three indicators representative of business
attitude. Furthermore, taking note of Chapter 4 of this doctoral dissertation in
which a calculation was made on knowledge commercialisation effectiveness, the
author of this study has concluded that the majority of EU Member States have
low or average indicators of effectiveness — with a mean of E,= 0.58.

The modelling results for the period 2008 through to 2009 reveal that the link
between the business ability to commercialise knowledge and the growth during
the crisis period was strong and positive in the old established EU Member States
but it was weak and negative in the new EU Member States (See Fig. 5.1). In
order to analyse the knowledge creation and commercialisation link with
economic growth during the period of economic decline, further analysis will
focus on the period 2008 to 2009.

In addition to the identified external model indicators as shown in Table 5.1,
and in analysing the period that includes the economic crisis, there is included an
indicator descriptive of business activity in the area of innovation: “Business
Innovative Activity” (UID), which is calculated on the basis of the Filippetti and
Archibugi published study (2011) on innovative activity during the crisis period.
The UID for 2008 is calculated according to the equation 5.1 but the data for 2009
after the equation 5.2:
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U]D — (xvalsts—i - 'xvalstsfmin) (5 . 1 )

08valsts—i °
( valsts—max xvalstsfmjn )

U]D — (xvalsts—i — xvalsts—min) (5 ,2 )

09valsts—i

b
(xvulsts—max - xvalsts—min)

where:

Xvaisisi — Yo firms, which increased the expenditure for innovation - % firms,
which decreased the expenditure for innovation in 2008 compared to
20006;

Xvaistsi — Yo firms, which increased the expenditure for innovation - % firms,
which decreased the expenditure for innovation in 2009 compared to
2008.

By including the model indicator “Business Innovative Activity” the model
attains an additional dimension, which reflects the activity of businesses during
the period of economic crisis. The latent variable “Business environment” and its
influence on the ability of businesses to commercialise knowledge is rated as
weak, because k = 0.176. So as to test this, it is necessary to make a calculation of
the degree of influence, the core of which is identified by the dependent variable
explained variance (R°). The latent variable effect size f° is calculated by the
equation (Chin, 2010):

2 _ (Rzitverts _szez)
ST (-3)
where:
17 —effect size of the latent variable;
R2. — dependent latent variable R’, if the characterising factor is included in
the model;
R, — dependent latent variable R’, if the characterising factor is excluded

from the model.

The latent variable “Business environment” measure of influence, as calculated
using the equation 5.3, in the model for EU 15 Member States during the
economic crisis period f° = 0.047, is regarded as low, as the range is from 0.02 to
0.15 (Cohen, 1988). In making the calculation on the measure of influence we see
that for EU 12 Member States /° = 0.259, but for EU 27 Member States /~ = 0.289
which, according to Cohen (1988) may be regarded as average, as it is within the
range of from 0.15 to 0.35. And with that, the author of this doctoral dissertation
has concluded that during the period of economic crisis, and within the business
environment of the time, only those new EU 12 Member States with an average
influence variable (k = 0.412) were able to impact on business ability to
commercialise knowledge.

Noting the afore-mentioned, the author of this doctoral dissertation considers
that the influence among new EU Member States with regard to knowledge
creation and knowledge commercialisation and its possible effect of economic
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growth is to be considered separately from old EU Member States (see Fig. 5.1
and 5.2), and futhermore, the links with these and the changeover from a planned
economy to a free market economy results in a different approach and tempo with
which economic processes take place.

In addition it has been taken into account that while the greater number of the
new EU Member States have longstanding traditions and already established
systems of knowledge creation, nevertheless, the existing system for knowledge
commercialisation has only really started to be implemented over the past 15 — 20
years.

An Analysis of the Results of the Model

The most important results of the model are linked to the determining of the
direction of flow of finance on the basis of the calculations and values tied to the
chain of causal relationship. Analysing the EU 15 states (see Fig. 5.1), the value of
the coefficient (k) on the arrow (—) from the latent variable “Investment in R&D”
on “Ability of entrepreneurs to commercialise knowledge” is k = 0.169, may be
regarded as a very weak influence, but the “Investment in R&D” — “Ability of
scientists to create inventions” k = 0.502 (i.e., a medium influence). In the same
way there is an average influence between the latent variables “Investment in
R&D” — “Co-operation between entrepreneurs and scientists” k = 0.731 and “Co-
operation between entrepreneurs and scientists” — “Ability of scientists to create
inventions” k = 0.469. On this basis the author of this doctoral dissertation
concludes that in EU 15 Member States appropriate finance allocations for
innovation processes should be made in the direction of co-operation between
scientists and entrepreneurs, as well as directly to scientists.

In the model for EU 12 Member States (see Fig. 5.2) we can see that in the
“Investment in R&D” — “Co-operation between entrepreneurs and scientists” the
coefficient value k = 0.825 points to the existence of the very direct linkages
between these latent variables. Nevertheless, the algorithm from the model of the
calculated coefficient value between the latent variable “Co-operation between
entrepreneurs and scientists” — ““ Ability of scientists to create inventions” k =
0.353 (i.e. is a weak link). This is evidence that co-operation between scientists
and entrepreneurs is not sufficiently strongly developed in the new EU Member
States, and that is why this process must be strengthened — by investing funds into
activities that will be advantageous for businesses and promote the elaboration of
commercialisable inventions. Nevertheless, taking note of the fact that the
coefficient (k) value on the arrow from the latent variable “Investment in R&D” to
the variable “Ability of entrepreneurs to commercialise knowledge” is k = 0.218
(i.e., a weak link) it may be concluded that for those EU 12 Member States for
which funding for R&D does not condition the strengthening of co-operation with
scientists, it 1s not beneficial to invest directly in the business sector.
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* in the calculation for latent variables of economic growth, the related indicator descriptive
data over three years is a result of actualised investment in R&D. The investment information
in R&D includes the overall amount of allocated R&D funding over the past five years.

Source: author’s calculation and design by SmartPLS software (Ringle et al., 2005) based on
Filippetti, Archibugi, 2011, FEurostat, European Innovation Scoreboard (2006-2010),
Innovation Union Scoreboard 2011, Global Competitiveness Report (2006-2012) and The
World Bank database data

Fig. 5.2. Model, the Calculated Coefficients for Knowledge Creation and
Commercialisation Links to the Economic Growth in the
EU 12 Countries, 2008-2009.

It is important to notice the calculated impact, for the EU 12 model, on the path
between the latent variables “Business environment — “Ability of entrepreneurs
to commercialise knowledge” k = 0.412, which may be regarded as of medium
strength impact. EU 12 Member States must develop the environment for
businesses as this can serve to positively influence business ability to
commercialise knowledge and thus also to promote the creation of positive links
between innovative processes and economic growth.

So that it might be possible to calculate the value of impact of the interaction
between business ability to commercialise knowledge on economic growth, for
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any concrete state, the author of this doctoral dissertation has elaborated the
following equation:
Ii = kizaugsm ' Ekom_ia (54)

where:

[; — innovation process impact on growth of economy in the state i;

Kizauesm — path coefficient between latent variables “Business ability to

commercialise knowledge” and “Economic growth”;
Ewm i —knowledge commercialisation efficiency coefficient for the state 1.

Using the equation 5.4 to calculate the impact of the Latvian innovative process
on economic growth, the resultant indicator Iy =-0.219 1s evidence that the
innovative processes in Latvia for the period 2008 to 2009 required more
investment than it was able to offer towards economic growth (see Table 5.2.).

Table 5.2.
Innovation Process Impact on Growth of Economy in New EU Member
States and Scandinavian Countries, 2008 - 2009

Path coefficient between
latent variables “Business Knowledge . .
o - A Innovation process impact
Country ability to comr::ercmllse con‘lmerclallsat{on on growth of economy in
knowledge” and efficiency coefficient, .
. the state i, I;
“Economic growth”, Exom i
kizaugsm
Bulgaria 0.396 -0.395 -0.156
Czech
Republic 0.419 -0.395 -0.166
Estonia 0.266 -0.395 -0.105
Cyprus 1.000 -0.395 -0.395
| Latvia | 058 [ 0395 [ 0219
Lithuania 0.606 -0.395 -0.239
Hungary 0.483 -0.395 -0.191
Malta 0.800 -0.395 -0.316
Poland 0.609 -0.395 -0.240
Romania 0.532 -0.395 -0.210
Slovenia 0.298 -0.395 -0.118
Slovakia 1.000 -0.395 -0.395
Denmark 0.288 0.875 0.252
Finland 0.193 0.875 0.169
Sweden 0.186 0.875 0.162
Descriptive statistics:
Maximum 0.875 1.000 0.252
Minimum -0.395 0.186 -0.395
Mean -0.141 0.509 -0.144
 Std. 0.526 0.263 0.196
deviation

Source: author’s calculation by SmartPLS software (Ringle et al., 2005)

The data within Table 5.2 serves as evidence with regard to the Scandinavian
countries that have been analysed — Denmark, Finland, Sweden — that the impact
of innovation processes on economic growth during the period 2008 — 2009 was
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positive and comparatively strong, notwithstanding the low coefficient for the
relative effectiveness of knowledge commerciaisation.

The author of this doctoral dissertation explains this as being the result of the
insignificant and insufficient investment in knowledge commercialisation
processes among the new EU Member States and which could otherwise serve to
create comparatively higher process results, thus securing a higher degree of
effectiveness of the knowledge commercialisation process in EU 12 states.

By comparison, of the Scandinavian countries studied, their investment in the
knowledge commercialisation process, on average, exceeds the Latvian
investment by a factor of 12, but the results of this process are, by comparison,
only 5.2 times greater than the Latvian achievement in the commercialisation of
knowledge. In Latvia, as with the other new EU Member States, the effectiveness
of knowledge commercialisation i1s higher but the impact of innovation on
economic growth is weak, because the modest allocation of investment in R&D
limits the possibility of implementing the results of science and innovation to
support local economic growth.

Attention should be directed to the fact that the equation 5.4 within the model
points to the latent variable “Ability of entrepreneurs to commercialise
knowledge” as it impacts the latent variable “Economic growth” while the other
indicators within the model remain constant. As a consequence, the moment there
are any changes made to any of the values of the indicators in the outer model, the
model algorithms re-calculate the path coefficient values k. It is for this reason
that any alteration in indicators can affect the impact of innovation processes on
changes in economic growth. The author of this doctoral dissertation is of the
opinion that, in Latvia, it is necessary to improve the factors affecting the business
environment and to introduce new instruments that are more endurable and more
resultative in the promotion of co-operation between scientists and entrepreneurs,
so as to promote the development of knowledge commercialisation in the state.

THE MAIN CONCLUSIONS

1. Sophisticated regional development theories stress the role of entrepreneurs, as
well as the importance of the processes of knowledge and innovation creation
from both a regional and, more especially, a national perspective. Regional or
state collective effectiveness and the successful realisation, development and
promotion of innovation is necessary, so that any individual and actor of the
economy might be convinced that it is possible to attain economic growth on
the basis of innovation, on being able to mutually trust and collectively learn
and, that through conscious determination and combined directed effort it is
possible to attain such a goal.

2. The innovation and scientific activity policy in Latvia seems to be only
formally a part of European Union policy on development, as the goals that
have been ratified by the government do not always receive a sufficient
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allocation of funding from the state budget. Furthermore, the legal framework
of regulations for innovation in Latvia has been created such that neither is
there any promotion of scientific invention intellectual property protection nor
is there any significant amount of private funding being steered towards R&D.
. By resolving the methodological insufficiency of the funding model for Latvian
state scientific institutions, it is possible to stimulate the quantitative and
qualitative results of science and technology as well as to secure a degree of
funding for scientific institutions appropriate to the quality of output.
. An analysis of the relative effectiveness of scientific activity at Latvian higher
education institutions reveals that it is possible to improve this as well as to
more precisely define, within a legal framework, the preferred degree of
attainable result and to allocate an appropriate funding, especially if one of the
goals is to increase the number of patents granted.
. A survey questionnaire was sent to Latvian science policy planners and to the
actual realisers of scientific activity - seeking the opinions of those responsible
for project realisation and attempting to identify the factors that influence the
development of scientific work. By collating and analysing the data within this
survey — it has been possible to determine the majority of factors that exert an
influence or have an impact, and to rate these in order of importance.
. In Latvia, there is a lack of unified vision between the two main partners of the
national innovation system with regard to the overall vision and any pre-
conditions for the development of innovation. So as to facilitate a sound
development and effective effort by the national innovation system there must
be a reduction in the number of differences, policy makers must take notice of
the opinions of scientists and business and, at the same time, allow them more
scope and participation within the final decision-making processes.

. The model that has been elaborated is a methodological instrument which has

been adapted within the framework of this doctoral dissertation to better

determine the relative effectiveness of the innovation sub-processes among the
new European Union Member States and the Scandinavian countries with the
input and output indicator analysis utilising the Data Envelopment Analysis

method over the time period from 2006 to 2009.

. The impact on economic growth as a result of knowledge creation and

knowledge commercialisation in new EU Member States is to be evaluated

separately, because:

— the economic processes of new EU Member States take place in a different
way and at varying speeds, mostly as a consequence of the transition from a
planned economy to a market economy;

— in the model elaborated in this doctoral study, the links between knowledge
creation and commercialisation processes with economic growth, thus
leading to an evaluation of business in the area of innovation and observing
the characteristic indicator “Business innovative work”, is differentiated in
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the combined results of the model for all of the EU 12 and EU 15 Member
States.
9. An analysis of the link between innovative process and economic growth as
observed 1n this model, 1s evidence that in the business environment of the EU
15 Member States there is a weak influence on the ability to commercialise
knowledge, but among the EU 12 Member States this impact is medium strong
and thus, among EU 12 states it is necessary to develop this so that it might
have a beneficial impact on businesses in their ability to commercialise
knowledge and thus to promote the creation of positive links between the
innovation process as a whole and economic growth.

THE MAIN PROBLEMS AND THEIR POSSIBLE
SOLUTIONS

The First Problem
Insufficient funding for R&D in Latvia.

Possible Solutions

1. The government must draft a strategic R&D development programme, with
appropriate funding from the state budget and EU structural funds for the
planning period 2014 — 2020 so that by the year 2020 the quantitative goal of
funding for R&D under the strategy Europe 2020 would be secured at 3% of the
national Gross Domestic Product (GDP).

2. The Ministry for Education and Science must request the Ministry for Finance
to allocate base funding for scientific activity with an increase for each year in
accord with the Law on Scientific Activity Article 33 (2) in which the volume of
allocation has been specified, i.e., no less than 0.15 percent of the GDP and
until such a time as the state financial allocation for scientific work reaches at
least one percent of the GDP.

3. The government of Latvia must undertake strategic investment in Research and
Development, thus realising public and private partnership projects and the
delivery of high technology product ideas and their manufacture, as well as
knowledge intensive services — an offering that would incorporate the
participation of high class enterprises - and then steering these to the market and
to marketing.

4. The Ministry for the Economy should elaborate and the government should
ratify a system of coupons that would serve to strengthen the schemes of co-
operation between businesses and scientists and to promote the possibilities for
businesses to participate with science and with financing towards the realisation
of a common innovative product. This would help solve the problems associated
with lack of financing and would return benefits from the overflow of science
that would be the creative result of co-operation between local and foreign
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businesses, thus allowing for an improvement of the quality of scientific activity
in Latvia.

. The Latvian government should design and realise a ‘grand scale’ long-term

public and private partnership project that could achieve the possibility to
develop the manufacture of new products that are of a high technology nature
and in which area Latvia has already achieved a notable degree of success and
which has comparative international advantages, for example, in the areas of
bio-technology, nano-technology or solid-state physics, so as to create
innovative products at a world class level of achievement. Within the
framework of such a project it would be important to develop a co-operative
partnership with a powerful international enterprise — which is a world leader in
the appropriate field - so as to increase the amount of direct international
investment of R&D in Latvia. An additional task for such a project would be for
the state to become more directly involved as an active participant and thus help
promote the willingness of other businesses to invest in the field of R&D since
the state contribution could then be seen as a indicator for successful returns on
investment in scientific activity. Furthermore, such a project could only result in
a greater strengthening of the institutional system itself and thus promote an
environment of openness.

The Second Problem

The ageing of scientific personnel in Latvia.

Possible Solutions

1

. The Ministry for Education and Science should draft a proposal that the

government must ratify with regard to changes to the NAP so that for the next
EU structural funds planning period 2014 — 2020, targeted funding should
continue for Doctoral students, regardless of the field in which the studies are
being undertaken, as there is a notable lack of young scientists in all fields of
science.

. So as to attract young scientists to work in scientific institutes or at the tertiary

level in universities, the Ministry of Education and Science must draft and work
out a broad scale programme for young scientists that utilises the principles of
‘mentoring’ and then to help them become involved in the realisation of
research projects as well as with academic work. The ministry should evaluate
the opportunities for the realisation of such a programme with an allocation of
funding from EU structural funds planning for the period 2014 — 2020.
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The Third Problem

The existing legislation on the enforcement of intellectual property rights in
Latvia is not conducive for inventors to seek patents or to otherwise assert
ownership of their invention if it has been created while working at a state
founded scientific institution.

Possible Solutions

1. The Ministry of Education and Science, (if necessary, by inviting competent
experts from abroad) must improve the financing model for scientific activity so
as to help raise the degree of quantitative and qualitative scientific and technical
results as well as to ensure the quality of work output from scientific institutions
in accord with, and appropriate to, the degree of financial allocation.

2. The government must revoke its condition that the rights to any scientific or
innovative invention created at a state scientific institution can belong only to
the state.

3. The government must make a decision with regard to special conditions on the
issue of intellectual property rights in large and strategically important projects,
so as to provide for additional income also to the state budget, as opposed to a
possible scenario in which Latvian scientists end up selling the property rights
of their invention to large or medium size international concerns for a modest
return and, as a consequence, all future earnings which are quite often
measurable in the several hundred thousand or even millions of lats, are not
received by Latvia’s own enterprises.

The Fourth Problem

In Latvia, by comparison to most other new EU Member States and the
Scandinavian countries, there is a low degree of innovative process impact on
economic growth.

Possible Solutions

1. The Ministry of Education and Science, in planning its allocation from the EU
structural funds planning period 2014 — 2020, must elaborate a support
programme to strengthen co-operation between industry and scientific
institutions, and which utilises the ‘mentoring’ approach by which academic
personnel and researchers (especially doctoral students and young researchers)
could learn from entrepreneurs how to begin and undertake their own business
enterprise. Such a programme would promote co-operation between business
and science as well as it would serve in the area of network building, thus,
thanks to the changing roles, scientists could learn from businessmen.

2. Higher education institutions and scientific institutions in Latvia should
continue to receive funding for their internal structural units that are directed to
take care of the marketing of university or institute created knowledge and also
to secure the transfer of knowledge and to provide support to scientists and
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researchers with regard to the strengthening of intellectual property rights, for
example, at technology transfer contact points.

3.In noting the Danish experience, to promote particular co-operation
programmes in which the initiative for establishing co-operation with
universities or scientific institutes is the responsibility of the industry.

4. The government must create the opportunities for access to increased venture
capital, so as to ensure applied research development and commercialisation of
research activity and knowledge.

CONCLUDING STATEMENTS

1. The defined tasks of this doctoral dissertation have been fulfilled, its goals
attained and the hypothesis has been explicated.

2. The surveys and studies undertaken by the author have all been of theoretical
and practical value in the area of economics science and the results attained
have significantly added to and developed the theoretical knowledge base on
regional economics — this far-reaching study on the importance of knowledge
creation and commercialisation to regional growth and development has
assembled, collated and treated a broad range of information about the
innovation process and of its characteristic indicators in various regions of the
European Union.

3. The theoretical base of regional economics has been supplemented with the
author’s own elaborated model for the study of innovative activities and on the
relative effectiveness of links to the evaluation of economic growth in European
Union regions.

4. Utilising the Data Envelopment Analysis method, it was possible to make a
comparison of the relative effectiveness of knowledge creation and
commercialisation among the new European Union Member States and also to
compare this data with that of the Scandinavian countries, which are recognised
for the international success of their innovation-based economies.

5. A significant and practical contribution to this study was the elaboration of a
model by the author of this doctoral dissertation. With the computer programme
SmartPLS, which utilises the Partial Least Squares method, the author’s model
enables description of the interaction between the various innovation sub-
processes, and of the influence of knowledge commercialisation on economic
growth calculations and thus serves as a valuable instrument for the practical
steering of financial investment to the national innovation system.

128



	INFORMĀCIJA PAR PUBLIKĀCIJĀM UN ZINĀTNISKI PĒTNIECISKO DARBU
	IEVADS
	1. ZINĀŠANU RADĪŠANAS UN KOMERCIALIZĀCIJAS procesu TEORĒTISKĀ KONCEPCIJA
	1.1. Neo-Šumpetera reģionālās attīstības teorijas
	1.2. Nacionālās inovāciju sistēmas teorija
	1.3. Zināšanu radīšanas un komercializācijas ekonomiskā efektivitāte, to ietekmējošie faktori un reģiona kolektīvā efektivitāte
	1.4. Zināšanu radīšanas un komercializācijas saikne ar ekonomikas izaugsmi

	2. ZināTniskā un inovATĪVā darbība Eiropas Savienības un latvijas stratēģiskajoS plānošanas dokumentos
	2.1. Zināšanu radīšana un komercializācija – Eiropas Savienības stratēģiskās attīstības pamats
	2.2. Latvijas zinātniskās un inovatīvās darbības likumiskais un stratēģiskais ietvars

	3. ZINĀŠANU RADĪŠANAS UN KOMERCIALIZĀCIJAS procesus ietekmējošo faktoru izvērtējums Latvijā
	3.1. Latvijas zināšanu radīšanas procesa rezultātu un problēmu novērtējums
	3.2. Latvijas augstskolu zinātniskās darbības raksturojums
	3.3. Zināšanu radīšanas un komercializācijas attīstību ietekmējošo faktoru izvērtējums

	4. Zināšanu radīšanas un komercializācijas procesu mijiedarbība, relatīvā efektivitāte un saikne ar Ekonomikas izaugsmi
	5. Zināšanu radīšanas un komercializācijas procesu mijiedarbība un saikne ar Ekonomikas izaugsmi
	5.1. Metodes raksturojums un izvēles pamatojums saiknes starp inovācijām un valsts izaugsmi analīzei
	5.2. Modelis zinātniskās un inovatīvās darbības saiknes ar valsts izaugsmi novērtēšanai

	GALVENIE SECINĀJUMI
	GALVENĀS PROBLĒMAS UN TO RISINĀJUMU IESPĒJAS
	SLĒDZIENI UN ATZINUMI
	INFORMATION ABOUT PUBLICATIONS AND SCIENTIFIC RESEARCH WORK
	INTRODUCTION
	Economic Significance of the Research

	1. A THEORETICAL CONCEPT OF KNOWLEDGE CREATION AND THE COMMERCIALISATION PROCESS
	This chapter consists of 27 pages, which include 1 table and 7 figures.
	1.1.  Neo-Schumpeterian Theories on Regional Development
	The Theory of Endogenous Economic Growth
	Path Dependency Theory – in the Context of Regional Development

	1.2 The Theory of a National Innovations System
	1.3 Influencing Factors, Collective Regional Effectiveness and Economic Effectiveness as a Result of Knowledge Creation and Commercialisation
	1.4 Knowledge Creation and Commercialisation – the Link to Economic Growth

	2. SCIENTIFIC AND INNOVATIVE ACTIVITIES AS DETAILED IN EUROPEAN UNION AND LATVIAN STRATEGIC PLANNING DOCUMENTS
	2.1. Knowledge Creation and Commercialisation – The Basis for European Union Strategic Development
	2.2. The Legal and Strategic Framework for Scientific and Innovative Activity in Latvia

	3. EVALUATION OF FACTORS INFLUENCING KNOWLEDGE CREATION AND COMMERCIALISATION PROCESSES IN LATVIA
	3.1. Evaluation of the Latvian Knowledge Creation Process:  Results and Issues
	3.2. A Description of Scientific Activity at Latvian Universities
	3.3. An Evaluation of the Influential Factors on the Development of Knowledge Creation and Commercialisation

	4. RELATIVE EFFECTIVENESS AND THE LINK TO ECONOMIC GROWTH AS AN OUTCOME OF THE INTERFACE BETWEEN KNOWLEDGE CREATION AND COMMERCIALISATION
	5. INTERACTION BETWEEN KNOWLEDGE CREATION AND COMMERCIALISATION AND THE LINK TO ECONOMIC GROWTH
	5.1 The Basis for Choice of Methods Utilised in Analysing the Links between Innovation and National Growth
	5.2. A Model for the Evaluation of the Links Between Scientific and Innovative Activity and the Growth of the State.

	THE MAIN CONCLUSIONS
	THE MAIN PROBLEMS AND THEIR POSSIBLE SOLUTIONS
	CONCLUDING STATEMENTS

